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To all of its readers and all of its friends 
the E.ectricat Review wishes the hap- 
piest New Year and New Century. Judg- 
ing from the point of view of our present 
prosperity and the outlook for the future 
that is opening before us, it seems as if all 
of us have reasonable expectations of 
being happy, contented and prosperous 
during the ensuing vear and those that 
follow it. 

The new century breaks upon this coun- 
try full of promise and hope for extension 
The 
chance of fate has put into our hands new 
and. magnificent opportunities. It is 
confidently believed, by those whose ac- 


and enlargement in every direction. 
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quaintance with our industrial and politi- 
cal situation is the best, that our future 
is brighter to-day than it has ever been. 


We have broken away in some measure 


from the traditions of our national child- 
hood and are entering upon the vigorous 
period of activity which we believe is our 
destiny. In our own chosen profession 
and trade the future seems brilliant and 
full of promise and, as we look back over 
the last two years and see the wonderful 
strides we have made in all the various 
branches of our activity, we can turn our 
faces to the front with confidence in the 
outcome of both the immediate and the 
more distant future. 

Notwithstanding the opportunity that 
is presented to us by the condition of af- 
fairs in our own country and abroad we 
must not forget that it is essential to seize 
the opportunity while it is here, and to 
work hard for the good things that we de- 
Great gifts do not come 
either to nations or to individuals entirely 


sire to enjoy. 


hv chance; circumstances present the op- 
portunity and those who are worthy seize 
upon it and improve it. An opportunity 


is a license to work hard and this is the 


_situation in which we find ourselves at the 


beginning of the new year and the new 


century. 


ENGLAND'S COAL SUPPLY. 

There has been no little alarm created 
in the British Isles during the last vear 
hy the prospect of a failure in the British 
coal supply. It is believed that all of the 
coal in the islands hag been located, and 
the increasing difficulty of working the 
numerous mines (many of which have now 


gone to great depths) and the consequent 
rising price of fuel have troubled the 
manufacturers and the general] public with 
a fear that the supply would eventually 
give out altogether and that, in the mean- 
time, the manufacturing prestige of Great 
Britain would be lost through the easy 
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competition of countries better supplied 
with coal. The London Spectator has 
urged wisely that electrical distribution of 
power will accomplish much in reducing 
the waste of coal now going on, and so far 
When it has 


urged, however, that electricity can be 


has spoken with good sense. 


made to supersede steam power it has evi- 
dently forgotten that steam power is the 
most available means at hand for the gen- 
eration of electricity. 

Much of the waste of coal would be 
avoided by the introduction of electricity 
upon the railways and in the workshops 
of the United Kingdom as a motive power, 
the current being derived from large units 
of high economy operated in the vicinity 
While this would be a 
palliation of the evil it would be by no 


of the coal mines. 


means a cure, and we are irresistibly led 
to the belief that British engineers will, 
sooner or later, seize upon every available 
water power in their country and harness 
it to the wheels of commerce. 

When this is done there will be a greater 
or less amount of coal used, but we are to 
remember that we stand at the thresh- 
old of a century in which great things 
will certainly be done in the generation 
and distribution of electric power and in 
improving means of transportation of all 
kinds. 
England are exhausted the chances are 
that the abundant natural forces of the 
winds, the waves, the tides, the sun’s heat 
and possibly even the interior heat of the 
earth will be utilized and coal will no 
longer be needed except in certain me- 
tallurgical processes. With the improve- 
ment in transportation that is sure to come 
coal can probably be delivered in Great 
Britain at a less cost than is now required 
to mine it. For all of these reasons it 
seems unnecessary for the British public 
to feel alarmed at the increasing scarcity 
of natural fuel. They can safely trust 
their engineers and inventors to bring 
them through this difficulty and to solve 
each problem as it arises. 


Long before the coal measures of 
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TELEPHONE ENGINKERING. 

Once upon a time—and it was not so 
very many years ago—it was regarded as 
somewhat singular that a man should wish 
to specialize so far as to call himself an 
electrical engineer. Electricity has grown 
s0. fast, though, that nowadays even elec- 
trical engineers are beginning to be highly 
specialized, and we find railway, lighting, 
power, electrochemical, telephone and 
telegraph engineers, with perhaps other 
species of the genus to come later. It 
seems time that somebody said a few 
words, though, as to the importance and 
difficulty of the duties of the telephone 
engineer as contrasted with other varieties 
of electricians. 

“It is a curious fact, though one not gen- 
erally known, that in an installation cost- 
ing a given sum of money more engineer- 
ing work has to be done if the plant hap- 
pens to be a telephone exchange than if it 
is any other variety of electrical engi- 
neering installation. The telephone engi- 
neer has to consider a vast complexity of 
circuits working almost under limiting 
conditions of delicacy of current, and he 
has to maintain large numbers of small 
but complicated and delicate fixtures in 
premises over which he has no immediate 
control. His exchange is almost infinitely 
more complicated and difficult to design 
than a lighting station and he has to 
struggle also with an element which does 
not enter the work of his colleagues in 
other branches. This is the time element. 
Inan ordinary central station the problem 
is to maintain the proper electrical press- 
ure on the mains and enough capacity 
to supply the demands upon the plant. In 
the telephone exchange, however, not only 
must circuits be maintained and instru- 
ments kept in working order, but the oper- 
ation necessary in meeting the demands of 
a customer must be conducted in the abso- 
lute minimum of time. In other words, 
the telephone engineer has to struggle for 
efficiency not only in his apparatus and 
appliances, but also in the large force of 
operators, inspectors and other employees. 
Further than this, nothing seems so much 
to bring out the impatience of the public 
as telephone service., While some of the 
complaints that are received at exchanges 


are reasonable, another name would better 
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fit the majority of them, and against all 
this the telephone engineer is constantly 
contending in the effort to make his serv- 
ice as nearly perfect as possible. 

An engineer in charge of a trolley road 
or lighting plant does not frequently have 
to worry himself over small currents and 
the problems presented by induction and 
capacity, and in comparison with his less 
fortunate brother of the telephone ex- 
The tele- - 


phone man, however, must not only know 


change he has plain sailing. 


his own work but he must be sufficiently 
familiar with that of the electric light or 
railway station to avoid the multiplicity of 
troubles which may easily come through 
some entanglement of his lines with theirs. 
In a modern exchange, too, he must be 
learned in such subjects as rotary con- 
verters, storage batteries, motor-dynamos 
and in a bewildering variety of applica- 
tions of electricity not immediately per- 
tinent to his own subject. , 

It seems therefore that his work is as 
hard as any, and that the talents required 
for its successful prosecution must be very 
considerable. Perhaps electrical ‘engi- 
neers in general may not agree with the 
statement that the telephone man’s lot is 
the hardest and the demands upon him the 
greatest that are made upon any members 
of the profession, but it is certain that the 
telephone man himself will agree heartily 
and entirely with this statement. 


CONSTANT-CURRENT TRANSMISSION. - 

On another page of this issue is de- 
seribed and illustrated an interesting case 
of power transmission by M. Thurv’s svs- 
tem, employing constant direct currents 
and using series generators and motors. 
The system has never obtained recognition 
in this country—at least in so far as large 
power units are concerned—although 
some years ago, as will be remembered, 
there was a considerable number of motors 
operated on are light circuits in various 
cities of the United States. 
objections to the system seem to centre 


around commutator difficulties and the 


The main 


enormous electrical potentials which must 
be brought into the operating machinery. 
Transformation in the case of direct cur- 
rent is so difficult and so expensive that 
it can not be emploved commercially, so 
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the main line potential has to be brought 
into the motors and generated directly 
upon the dynamo. The system is of in- 
terest, however, as an example of a tra- 
ditional and now outgrown method. It 
can hardly be thought likely that it will 
ever find extended use again or ever be 
a serious competitor of the polyphase sys- 
tems now in such general use. 


When the proposed changes in Greater 
New York’s charter are made, it will be in 
order to put the inspection of electric 
wiring, now under the department of 
public buildings, lighting and supplies, in 
the hands of some other branch of the city 
organization. A recent rumor states that 
this department is to be abolished, and its 
work turned over to the heads of different 
departments. Several times this branch 
of the city’s service has been stigmatized 
as the “janitor’s department,” including, 
as it does, everything from the inspecting 
of public buildings to the purchase of 
soap and the hiring of charwomen. In 
such a department electrical inspection is 
out of place. Its working head is now, 
by reason of the endless technicalities in- 
volved, compelled to rely upon the ability 
of his subordinates. This work was for- 
merly done by the fire department, and 
just why it was placed in charge of 
a man who is probably very willing 
to be rid of it is not apparent. Burdened 
with more work than any other one of 
the city’s departments, the choice of the 
department of public buildings, lighting 
and supplies 


for this service was a 


mistake at least. Perhaps as good 
a suggestion as can be made is that 
the department of buildings, whose com- 
missioner and chief executive is a practi- 
cal engineer, should assume control of the 
Inspections. The advantages that would 
accrue from having a thorough, practical 
engineer in charge of such work can not 


He would be 
able and willing to check the work of his 


easily be overestimated. 


inspectors, he could be held personally 
responsible for the work of his depart- 
ment, and the safety of property, to sav 
nothing of the peace of mind of the own- 
ers, who would be more secure, while the 
liability to loss of the insurance com- 
panies—a not unimportant factor—would 
be accordingly lessened, 
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[Science 
Brevities 


Electro-Capillarity of Mixtures — M. Gouy 
has studied the effect of adding a small 
quantity of an “active” salt (in the capil- 
lary sense) to a solution of a comparatively 


inactive salt. Such active salts are chiefly 
iodides, bromides, platino-cyanides, sul- 
pho-cyanates, and _— sulpho-carbonates. 
They produce, even in very dilute solu- 
tions, a considerable depression of the 
maximum deviation. If 0.01 gramme- 
equivalent of such a salt is added to 
a litre of a normal solution of an 
inactive salt, the mixed solution behaves 
practically as if it contained only the for- 
mer salt. In spite of the great difference 
of concentration, the active salt practi- 
cally supplants the inactive. The effect 
of adding the active body, say an iodide, 
to a less active one, say a bromide, is al- 
ways to reduce the surface tension. Bro- 
mide added in small quantities to iodide 
produces no effect, but in some cases the 
depression of the maximum is increased 
by the presence of an inactive body. The 
author supposes, says an Llectrician ab- 
stract, that there exists an elective action 
at the mercury surface which produces an 
accumulation of the anions of the active 
body rather than of the others. If the ac- 
tive anions are few the state of equilibrium 
takes some time to establish itself, and we 
then have a case of electro-capillary vis- 
cosity. 

Railway Traction -In a leading article 
a German contemporary comments on the 
increasing practicability of equipping 
standard-gauge railways for electric trac- 
tion, says the Electrical Engineer. Since 
considerable distances are involved by 
railway work, the transmission of energy 
by means of high-tension, multiphase cur- 
rents is a fundamental basis for such pro- 
jects opines the authority in question. 
But the transformation of the energy prior 
to its final conveyance to the propelling 
motors of the trains may be accomplished 
in various ways. As a matter of fact, 
three systems have already been tried. 
One of these consists in the conversion of 
the high-pressure, multiphase currents 
into continuous currents of moderate 
pressure by means of fixed transformers 
and rotary converters placed in substa- 
tions. In this case the arrangements are 
similar to those prevailing for ordinary 
_ tramways, except that they are on a corre- 
spondingly larger scale. A second sys- 
tem consists in converting the high-press- 
ure, multiphase currents into multiphase 
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currents of moderate pressure, and convey- 
ing the same to the trains through three 
separate conductors. Jn this case at least 
two special conductors are requisite, while 
the rails may constitute the third, and the 
trains would, of course, be equipped with 
multiphase motors. The third system 
consists in conducting the high-pressure, 
multiphase currents by means of three 
overhead wires direct to the train, which 
is equipped with transformers and multi- 
phase motors. As regards the relative 
values of the three systems, expert opin- 
ions differ. Each has its particular ad- 
vantages and disadvantages. To the 
first-mentioned system belongs the merit 
of having the least number of untried 
combinations, besides that of being al- 
ready extensively adopted. But as a set- 
off against the great advantage of secur- 
ing complete control of the speed and of 
obtaining high efficiency at all speeds 
when continuous-current motors are em- 
ployed, the disadvantage of having to 
take fairly large currents from the work- 
ing line must be taken into account. The 
same disadvantage holds for the second 
system, which does not, however, combine 
the easy regulation and high efficiency of 
the motors as a compensation, for 
which reason it has been adopted only 
where fairly constant speed can be main- 
tained. The third system combines the 
great advantage of easy transmission, and, 
therefore, permits the use of heavy trains 
designed for high speeds, by virtue of 
which its application for standard-gauge 
railways gives great promise of success. 
Experiments in Lichterfelde have proved 
the practical possibility of this system, 
and a trial on a larger scale is to be made 
on the military railway to Zossen. 

Gas Batteries—Chemical studies have 
enabled Herr F. Haber to put forward the 
proposition that the oxidation potential of 
hydrogen peroxide, together with its re- 
duction potential, represents the oxygen 
potential. Mr. Fournier d’Albe says this 
result, which may be deduced from ther- 
modynamical considerations, implies that 
for fixed values of the hydrogen concentra- 
tion and the oxygen concentration there 
is only one stable value for the hydrogen 
peroxide. That value obtains at the 
oxygen electrode, and remains constant 
as long as that electrode operates in a re- 
versible manner. But the concentration 
of the hydrogen peroxide does not effect 
the dynamics of processes in which the 
maximum work is yielded, and which can 
be reduced to the work of a battery of the 


form 

Metal | metallic ions | hydroxyl ions | oxy- 
gen electrode. 

When the processes are rapid, however, 

certain metastable conditions may occur, 
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and it is to such conditions that the author 
attributes the phenomena observed at a 
platinized platinum electrode dipping in- 
to hydrogen peroxide solution, as well as 
the catalysis of hydrogen peroxide by 
finely divided platinum. ` 


Use of a Polarizing Cell in the Telegra- 
phone—It has already been announced 
that the introduction of a polarizing cell 
in the circuit of the recording electro- 
magnet considerably increases the sharp- 
ness and clearness with which the sound 
is rendered. This observation is now ex- 
plained by Herr E. Ruhmer, whose ex- 
planations are thus abstracted in the Elec- 
trician. The preliminary magnetization 
probably never exceeds 12,000 units, and 
after the wire leaves the neighborhood of 
the electromagnet its magnetic intensity 
probably falls to about 8,000 units. When 
the wire is used for recording, its reman- 
ent magnetism will then induce pretty 
high magnetizations in the core of the 
recording electromagnet,. with a maxi- 
mum of some 8,000 units. Now, this 
value, when looked up on the curve of 
magnetization, is seen to correspond to a 
low permeability, where comparatively 
large variations of the magneto-motive 
force only produce small variations of the 
magnetic flux, and therefore also small 
amplitudes of the magnetic waves 
to be impressed upon the wire. But for 
loud records it is important that the 
variations of the magneto-motive force 
should take place on a steep portion 
of the magnetization curve. That con- 
dition is fulfilled by introducing a cell in 
the circuit which shall just compensate 
the magnetism induced by the wire in the 
core of the electromagnet. In Poulsen’s 
case, the electro-motive force required is 
only one volt. 


Separation of Wireless Messages — 
M. P. Jégou has devised a differential ap- 
paratus, which while not preserving the 
secrecy of wireless messages, enables the 
sender to communicate at will with one or 
another of two stations situated at differ- 
ent distances, says an Electrician abstract. 
The principle adopted is that already pro- 
posed of employing mast-wires of different 
ranges. Four such mast-wires are em- 
ployed, two at the sending station and two 
at the receiving station. Their heights 
are so arranged that one of them covers, 
say, a range of five miles, while the other 
does not. The circuits of the coherers 
attached to the two mast-wires are so 
arranged that their simultaneous action 
produces no effect upon the galvanometer. 
But at a distance of five miles the galva- 
nometer will respond toamessage from the 
sending station addressed to both coherers, 
as only one of them is brought into action. 
At half that distance, when both coherers 
are within range, no effect is produced 
on the galvanometer. Thus, at all events, 
something of the nature of separation by 
distance is obtained, though it is open to 
the obvious criticism that complete neu- 
tralization of the two effects is only pro- 
duced at one definite value of the dis- 
tance. It would be better if the message 
itself were limited to this value instead 
of the absence of the message. 
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THE THEORY OF ALTERNATING DYNA- 
MO-ELECTRIC MECHANISMS—X. 


BY W. ELWELL GOLDSBOROUGH. 


When the harmonic equations that 
express the instantaneous values of the 
impressed electro-motive force and the 
current influencing any circuit are known 
the energy developed in the circuit is 
readily determined analytically. The rate 
at which energy is imparted to the circuit 
during any instant is equal to the (et d t) 
divided by the increment of time, d t: i.e., 
the : 

; ei dt 
power at any instant = Wt? 
if therefore the equation of the impressed 
electro-motive force is of the form,— 
š e = E, sin (wt + 6,) + E; sin 
(3 wt + gs), (10%) 
and the equation of the current has the 
form, — 
i= [sin (v t + ¢,) + Isin (3 wt + $)+ 
I, sin (5 w t + ¢;) (110) 
the mean power developed in the circuit 
will equal,— 


eidt 1 23 
0 Sn = f [E, sın (w ¢ + 
dt : 
o 7! 


0,) + Ey sin (3 wf + 6,)|[Tisin (wt + ,)+ 
Isin (30t + $3) + lsin (5 ot + dy), 


1 2 a be e 
= A [E, I, sin (w £ + 0,) sin 
27 0 


(wt + %)+ (a) 

E, Isin (3 œ ¢46,) sin (32 + $) + (b) 
F, I, sin (w/ + 9,) sin (3t +e) + (c) 
E, I, sin (wt + 9,) sin (5 wt + $5) + (d) 


E, I, sin (3o t + 65) sin (wi+4,) + (e) 
E, I, sin (3 œ £+ 6,) sin (5 w t+ 
$s) | dt (111) (f) 


If we apply the transformation formula 
. (67) to each of the right-hand members of 
equation (111), and integrate as in equa- 
tion (68), we find, — 


2% E, L Im 
of (a) =~ 9 [cos (8&—¢,)— 
0 0 


cos (2wt+ 0,+¢4,)| di 
= r E, I, cos (6, — ¢') 
and, therefore, 


2% 
f of (b) = r E; I; cos (8; — $s), 
0 


and, again, 


2 F a 2T 
fT ao-5f 
0 0 


6, — p) —cos (tui +0 + 4;)] dt 


? 


[cos (—2 w £ + 


therefore 
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2r 
f of (d), and of (e), and of (f) each 
0 


equals zero. 

Substituting these values of the several 
integrated terms in equation (111), we 
get finally, — 


The mean power = ai cos (6,—¢,) + 


“gy COB (0;— 9s). (112) 


By extending this proof it can be shown 
that, in any case,— 

When the impressed electro-motive 
force and current are harmonic functions 
of the time, whether simple or complex, 
the mean power developed in the circuit 
is equal to one-half the sum of the pro- 
ducts of the constants of all the harmonics 
having the same frequency that appear in 
either equation by the cosines of the 
differences of their epoch angles. 

In the case of the complex harmonics 
of equations (109) and (110), it is seen 
that the fifth harmonic in the current 
equation does not affect the mean power 
developed in the circuit in the least ; it is 
simply a wattless harmonic that somewhat 
distorts the power curve, but since it adds 
and subtracts equal amounts of power 
during a complete cycle, its average effect 
is zero. 

In any case then, where the impressed 
electro-motive force is a simple harmonic 
function, however complex the equation 
of the current may be the mean power 
will be equal to one-half the product of 
the maximum value of the impressed 
electro-motive force, by the constant term 
of the principal function of the current, 
by the cosine of the angle of lag of the 
principal function of the current be- 
hind the impressed electro-motive force. 
‘That is, the 
cos (6 — ¢,) (113) 
and the mean power effect of all the 
‘higher ” current harmonics will be zero. 

In applying the analytical methods just 
developed to the solution of the problem 
cited on page 649, we must know the 
harmonic equations of the impressed 
electro-motive force and current. 

The impressed electro-motive force is 
a simple harmonic wave, and is expressed 
by the equation, — 

e = 100 sin w ¢ = 100 sin (628). (114) 

The current wave is a complex har- 
monic and is expressed by the equation,— 

i = 60 sin (w £ — 30°) + 10 sin 3 wt 
= 60 sin (628 £ — .524) + 10 sin (1885 ż), 

(115) 
which consists of a principal function and 
its third harmonic. 


mean power = 
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Knowing these equations it is a simple 
matter to «determine the mean power 
developed by the alternator. Substitut- 
ing in equation (112),— 


EI, B Yao) 
mean power = -— cos 30° = 


2 
100 x 60 
a .8663 = 2598 watts. 


The third harmonic is entirely negligible 
since the impressed electro-motive force is 
a simple sine curve, and therefore, E, = 0, 
as also E,, E,, etc., and I,, I,, etc. The 
power developed would be just the same, 
then, if the current was a simple harmonic 
expressed by,— 
i = 60 sin (w ¢ — 30°). 

From this it must not be supposed, 
however, that, when the impressed electro- 
motive force isa simple harmonic func- 
tion, the equation of the equivalent-cur- 
rent curve and the principal function of 
the current equation will be identical. 
If we apply equation (105) to the deter- 
mination of the virtual values of the 


electro-motive force and current, we find 
that.— 


E = .707 x 100 = 70.7 virtual volts, 


(116) 
and 
I = 4/(60)* + (10)* = 43.01 virtual 
amperes. (117) 


Therefore, by the method given on page 
684, the cosine of the angle of lag of the 
equivalent current curve is, — 
cos ¢' = (mean power) + (El) = 2598+ 
(70.27 x 43) = .85435 

and 

d = 31° 19’. (118) 
Moreover, since l= 43, the maximum 
value of the equivalent-current curve will 
be,— 

I’ = 43 + .707 = 60.8 amperes, (119) 
and therefore the true equation of the 
equivalent curve will be,— 

i = 60.8 sin (w £— 31° 19’). (120) 
This makes it evident that the maximum 
value and the angle of lag of the equiva- 
lent current are greater than the constant 
term and angle of lag of the principal 
function of the current equation on ac- 
count of the presence of the third har- 
monic, which increases the virtual value 
of the current although it does not affect 
the mean power. By comparing equation 
(120) with the equation of the equivalent- 
current curve obtained by the usual work- 
ing methods it is seen that the two are 
practically identical. This accords with 
the statement made in the middle of 
page 684. 
The resistance of the circuit that is 
supplied by the alternator is 1.04 ohms, 
and the curve (e,) of Fig. 29, which repre- 
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sents the instantaneous values of the 
effective electro-motive force, is practically 
identical with the curve (i) of Fig. 2%, 
since e, = Rt. 

If we subtract the ordinates of the 
curve (e,) from the corresponding ordin- 


ates of the curve (e), we will determine 
the instantaneous values of the apparent 
counter electro-motive force of self-induc- 
tion. A series of these values are tabu- 
lated in Table II, in the column marked 
(e,) and are graphically represented by 
the curve marked (e) in Fig. 29. This 
curve shows that the counter electro- 
motive force has much the same wave- 
form as the effective electro-motive force. 
Its ordinates are proportional to the rate 
of change of the magnetization through 
the inductive portions of the circuit, and 
therefore, from it, by the method de- 
veloped on page 568, the curve that repre- 
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The angle CAK = 24°19’ and is the lag 
of the magnetization behind the current 
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is the curve of equivalent effective electro- 
motive force. It is plotted from its equa- 
tion, obtained by multiplying equation 
(120) by the resistance (R = 1.04 ohms) of 
the circuit, and is, therefore, practically 
identical with the equivalent-current 
curve, and lags 1° 19' behind the curve 
of impressed electro-motive force. The 
curve of equivalent counter electro-motive 
force is marked (e,’) in Fig. 29; its ordin- 
ates are the differences obtained by sub- 
tracting the ordinates of the curve (¢,’) 
from those of the curve (e). It is, of 
course, a sine curve, and is 34° 22’ in ad- 
vance of the impressed electro-motive 
force. 

‘he curve of equivalent magnetization 
has been determined from the curve (e,) 


by the method developed on page 568 and 
is the dotted curve marked (¢’) in Fig. 29. 
It will be seen that the curve (#') reaches 


C K 


OA =E =70.7 
OC =E,=44.7 
CA=E,= 39.5 
CK=E,=17.4 
KA=Lw!=35.9 
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sents the variations in the magnetic flux 
can be derived. The curve marked ® in 
Fig. 29 has been developed in this manner, 
and its ordinates are equal to the values 
of @ tabulated in Table II, and are, 
therefore, proportional to the total mag- 
netic flux. . 

The curve of magnetization ® approxi- 
mates the sine wave-form much more 
nearly than either the current or counter 
electro-motive-force wave. It is a maxi- 


TABLE II. 
Degrees. e, e, B 

0 —31.2 30.6 —8320 
15 — 9.4 36.0 —-6420 
30 10.4 89.5 —4720 
45 22.0) 47.6 2.490 
60 81.2 55.8 0 
75 35.9 59.8 3080 
90 483.7 56.2 6060 
105 53.0 43.5 8610 
120 62.4 28.1 | 10800 
185 67.6 3.1! 10970 
150 64.5 —145 | 10810 
165 | 51.0 —2.9 9700 
180 81.2 —31.2 8820 
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mum at the instant that the current is a 
maximum, and the counter electro-motive 
force is zero; and is zero at the instant 
that the counter electro-motive force is a 
maximum, as is to be expected. 


The dotted curvein Fig. 29 marked (e,') 


its maximum value 7° 38' later than 
the curves (#) and (i) or (e,), and it lags 
24° 19’ behind the equivalent electro- 
motive-force curve (e '). , This indicates 


that the apparent lag of the magnetiza- 
tion is not so great as its real lag, and 
also that, as in the case of the current, 
the maximum value of the magnetization 
is slightly greater than the maximum value 
of the equivalent magnetization. 

In Fig. 30 two rectangular coordinate 
curves are shown. The one marked (® i) 
shows the relative variations in the mag- 
netization and current during the time of 
one complete cycle. The values of the 
magnetization are plotted as the ordinates 
and the corresponding values of the cur- 
rent as the abscissae of this curve. Posi- 
tive values of the magnetic flux are plotted 
above the horizontal axis and negative 
values below. Positive values of the 
current are plotted to the right and nega- 
tive values to the left of the vertical axis. 

The area of this curve is proportional 
to the work done in overcoming the 
hysteresis loss during one cycle; it is in 
fact a ‘hysteresis loop,” and shows that 
the magnetization and the current are a 
maximum at the same instant. 
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The curve marked @’ 7’ indicates the 
relative variations that take place between 
the equivalent magnetization and the 
equivalent current during successive in- 
tervals of time. It is plotted from the 
instantaneous values of these quantities 
in the same manner as in the case of the 
curve ® i. 

The curve ®' i' is an ellipse and has the 
same area as the curve @7. It is there- 
fure proportional to the work of hysteresis 
for one complete cycle. It further indi- 
cates that one of the chief effects of 
hysteresis is to introduce ‘‘ harmonics” 
into the current curve and thus distort it. 
There is a slight increase in the I*r loss 
due to the harmonics, but this is so small 
that their power effect may be disregarded 
entirely: they distort the power curve 
without changing its area. 

‘The hysteresis power loss in the circuit 
is readily obtained by subtracting the I*r 
loss from the mean power, and is there- 
fore equal to,— 

2598 — (43)* x 1.04 = 749 watts. 
[See equations 91 and 92, and page 685. | 
It can also be determined by plotting the 
power curve obtained from the product of 
the instantaneous values of the apparent 
counter electro-motive force and the cur- 
rent, i. e., from (e,t). 

The [mean]? values of the effective 
electro-motive force and the apparent 
counter electro-motive force have been 
obtained by plotting their instantaneous 
values, as tabulated in Table II, in polar 
coordinates. These constructions are 
shown in Fig. 28, by the curves marked 
e and e, respectively. The area enclosed 
by the curve e, is 7.83 square inches, and 
therefore 

the [mean]? e, = .6366 x 7.83 x (20) 
== 1998 ‘‘ square volts,” 
since the scale ig 20 volts to one inch and 
therefore one square inch equals (20)? or 
400 ‘square volts” in this figure. The 
virtual value of e, equals,— 
E, = V1998 = 44.7. 
The area enclosed by the curve eis 6.15 
square inches, therefore 
the [mean]* e, = .6366 x 6.15 X (20)? = 
1566 ‘‘ square volts,” 
and therefore 
E, = V 1566 = 39.57. 

The curves marked e,' and e; are plotted 
from theinstantaneous values of the equiva- 
lent effective electro-motive force and the 
equivalent counter electro-motive force ; 


they enclose the same area as the curves 
e, and e, and are perfect circles. The 


virtual value of the apparent counter 
electro-motive force and the virtual value 


of its equivalent sine curve are of course 
equal, since they are the virtual values of 
the differences of sets of curves the cor- 
responding virtual values of which are 
equal. 

k In Fig. 31 the triangle of virtual electro- 
motive forces of the circuit we have been 
discussing has been constructed to the 
scale of 20 volts to the inch. On measur- 
ing the angles COA and CAK we find 
that they are equal to the angle of lag of 
the equivalent current behind the im- 
pressed electro-motive force and the 
angle of lag of the magnetization behind 
the equivalent current respectively, which 
evidences the fact that 

If we determine the virtual values of 
the electro-motive forces acting in any 
circuit, and construct with them the 
triangle of electro-motive forces for the 
circuit, we have at hand all the data 
necessary for the construction of the 
equivalent sine curves of the circuit in 
their true phase positions, relatively to 
one another, without the aid of the in- 
slantaneous curves. 

Example No. 5. 

A circuit has impressed upon it an 
alternating electro-motive force of which 
the equation is, — 

e = 1500 sin (wf — 1° 37’) + 
102.6 sin (3 œ £ — 15° 39’), 


and the resultant current flowing in the 
circuit is expressed by the equation, — 


i = .196 sin (w £ — 49° 20’) + 
.048 sin (3 w £ — 76° 50’) + 
0164 sin (5 o £ — 90°), 


1. How much power is expended in the 
circuit ? 

2. And what is the lag of the equiva- 
lent current behind the equivalent im- 
pressed electro-motive force, or what is 
virtually the angle of lag of the current 
behind the electro-motive force ? 

1. By equation (112) the mean power 
developed is equal to,— 


1500 X .196 


P= 5 
102.6 X .048 
= 


cos (1° 37’ — 49° 20’) + 


cos (15° 39’ — 76° 50’) 


= 99.10 + 1.19 = 100.29 watts. 

2. By equation (105) the virtual or 
effective values of the electro-motive 
force and current are, — 

E = (1500? + 102.6*)# x .707 = 1063 
volts, and I = (.196? + .048* + 
10163)! x .707 = .1434 amperes, 

and, therefore, by equation (118),— 
cos ¢ = 100.29 + (1063 x .1434) = 
658 and = 48° 50’. 
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THE STEAM TURBINE—II. 


BY FRANCIS HODGKINSON. 


In all engines the governor is an im- 
portant consideration. A fly-ball type of 
governor is made use of and has several 
features conductive to good regulation. 
The ball levers are swung on knife edges 
in lieu of pins. The governor works both 
ways; that is to say, the mid-position of 
the levers is admitting a full head of steam 
to the turbine. A movement from this in 
either direction is tending to cut off the 
supply. This serves a useful purpose in the 
event of a very excessive load coming onthe 
turbine, such as a short circuit, which has 
the effect of bringing down the speed more 
than the percentage variation permitted 
by the adjustment of the spring when the 
steam immediately becomes shut off. 
Again, in such an event as some of the 
governor-driving mechanism becoming 
broken and the governor balls slowing up 
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independently of the turbine, the steam is 
shut off before any damage could take 
place. 

The speed of the turbine may be varied 
within all the limits of the governor spring 
while the turbine is running. This is par- 
ticularly useful in bringing alternators in 
synchronism and adjusting their differ- 
ences of load when in multiple. This is ac- 
complished by grasping the top knurled 
head, when by means of a ball-bearing 
shown the spring and tension nuts remain 
stationary. Any adjustment of the spring 
nuts may then be made, without in any 
way disturbing the running of the turbine, 
other than making the change that may 
be desired. 

The arrangement of the governor levers 
is that they are attached to a small relay 
valve which controls steam below a piston 
which is directly connected to the main 
admission valve. The levers receive re- 
ciprocating motion from an eccentric, and 
use the governor clutch as a fulcrum. 
Continuous reciprocating motion is thus 
given to the relay valve. This is in turn 
transmitted to the admission valve. The 
function of the governor is to vary the 
plane of oscillation of the relay valve, 
which causes the admission valve to re- 
main open for a longer or shorter period 
according to the position of the governor. 
The steam, therefore, is admitted to the 
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turbine in puffs, which occur at constant 
intervals of time. The puffs are either 
of long or short duration, according to the 
load. At full load the puffs merge into 
an almost continuous blast. This does 
not mean that in the latter case there is a 
more complete expansion of steam than in 
the former, it simply means that high- 
pressure steam is made use of at all loads. 
The complete expansion of the steam is 
taken care of independently in the blades. 

The advantages of this intermittence are 
threefold. The turbine is at all times 
using boiler pressure steam, no matter 
what the load may be. The admission 
valve is continuously in motion, and con- 
sequently gets no opportunity to get stuck. 

The power to work the relay valve and 
overcome the inertia of the levers is trans- 
mitted through the governor clutch, hence 
the balls are moved in and out a very small 
amount at every oscillation of the levers, 
so that the governor levers in respect to 
their motion about their points of sus- 
pension are never at rest, and conse 
quently when a change of load comes the 
governor does not have to overcome the 
friction of rest, and is always ready to go 
to its new position. 

These features are particularly valuable. 
So long as a piece of mechanism is con- 
tinuously working we at least know that 
it is in a condition to continue working 
and is not stuck. 

There is absolutely no variation of an- 
gular velocity in the turbine, which is nec- 
essarily present in reciprocating engines, 
hence the value of turbines for running 
alternators in multiple. This can be 
realized when we know a 500-horse-power 
turbine will run 20 minutes after the 
throttle has been closed. This, of course, 
speaks well for the low friction, but is 
principally due to the tremendous fly- 
wheel effect of the shaft. All the power 
is transmitted rotatively—there are sub- 
stantially no reciprocating parts and no 
vibrations, hence no costly foundations 
and no holding-down bolts are necessary. 

Mr. Parsons made very successful use 
of an electrical governor which was at- 
tached to a relay valve working in exactly 
the same manner as just described. 

One great feature of this governor is 
that the solenoids may be compounded so 
as to give constant electro-motive force at 
the terminals of the generator, the turbine 
running faster at full load than at light 
load to make up for copper losses in the 
armature. The governor may be further 
over-compounded to give any percentage 
rise, just the same as an over-compounded 
generator. 

The essential parts of the turbine are, 
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of course, the blades and buckets. They 
are made of hard drawn material. They 
vary in size from one-half inch to seven 
inches according to where they may be 
used. Every row of these blades has pas- 
sages of increased area, corresponding 
with the volume of the steam. This in- 
crease of volume is obtained by increasing 
the heights of the blades, and when these 
have reached the desired limit the diameter 
of the turbine is increased and the steam 
permitted a higher velocity that enables 
the blades to recommence another pro- 
gression. 


Considering one barrel of: the turbine, 
the fall of pressure, or to be more exact, the 
coefficients of expansion, are the same for 
every row. 

Referring to diagram, Fig. 9, the steam 
at pressure P in expanding through row 
1 to pressure P, converts its energy into 
velocity and impinges upon the moving 
blades, row 2. The steam then performs 
a second expansion in expanding through 
row 2, again converting its energy into 
velocity, but this time the energy of the 
efflux is to react upon the blades from 
which the steam issues. The same cycle 
is repeated in 3 and 4, and so on until ex- 
haust pressure is reached. The moving 
blades therefore receive motion from two 
causes, the one due to the impact of steam 
striking them, the other due to the reac- 
tion of the steam leaving them, and in 
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this respect is this turbine a combination 
of Bianca’s wheel and Hero’s engine. 
Many people suppose that these blades 
wear under the action of steam. Expe- 
rience shows that they do not. In the 
case, however, of a nozzle, such as has al- 
ready been described, in combination with 
the blades, the result is very different, by 
reason of the tremendous velocity of the 
steam. The wear even then is not much 
when superheated steam is made use of, 
but with any entrained water the wear is 
quite rapid. In the Parsons turbine the 
velocities of steam never exceed 500 to 
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being again assembled without having the 
damage repaired. The result of this, how- 
ever, is less serious than would be ex- 
pected. At the most two or three rows are 
ripped out. The blades are very tough, 
and the first broken blades close up the 
passage in the succeeding guide blades and 
prevent the broken pieces passing and 
causing more damage. 

In the event of such an accident the 
damaged blades may be removed and the 
machine put into service when full power 
can be developed, but of course at a some- 
what less efficiency, according to the num- 
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600 feet per second, and for the most part 
are considerably less than this. 

The blades are secured by caulking. Ex- 
periments show that the pull necessary to 
pull them out is as much as the elastic 
limit of the material of the blades them- 
selves. The strain to which they are sub- 
jected in practice is about one-fortieth 
of this amount. 

Danger of the blades colliding sideways 
is very remote. The smallest blades have 
one-eighth inch clearance sideways, and 
the largest as much as one-half inch. These 
dimensions are far beyond the limits of 
lateral motion permitted by the balance 
pistons. Of course, accidents do happen 
to the blades, but are generally attributa- 
ble to carelessness, such as the machine 
having been taken apart, and in handling, 
some of the blades damaged, the machine 
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ber of rows missing. The blades may be 
permanently repaired in a very short time 
by chipping out the grooves and inserting 
new blades. This work can be done 
wherever the machine may be in service, 
as no special machine work is necessary. 
Such accidents, however, are among the 
improbabilities. 

It may be interesting to record the act- 
ual pressure exerted on individual blades 
in a turbine. Take, for example, one of 
300-kilowatt capacity, to which special 
reference will be made. There are alto- 
gether 31,073 blades in the turbine, of 
which 16,095 are moving blades. The 
pressure that each of them exerts in re- 
volving the shaft varies from .89 to 1.04 
ounces. 

The steam inlet is always provided with 
a steam strainer which is intended to pre- 
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vent foreign substances from getting into 
the turbine by means of the steam pipe. 
Generally such things as nuts, bolts, 
monkey-wrenches, etc., as have occasion- 
ally been known to come through a steam 
pipe, cause practically no damage, be- 
cause they can not pass the first row of 
guide blades. The greatest inconvenience 
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energy of the steam down to the utmost 
limits. A condensing steam turbine, 
when in operation, affords a striking ex- 
ample of the conversion of heat into 
energy. ‘The temperature of the walls of 
the cylinder at the high-pressure end, 
about 365 degrees Fahrenheit, falls in the 
distance of three or four fcet to a tem- 
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Fig. 11.—STEAM TURBINE AND GENERATOR. 


of this nature is small pieces of gasket 
choking up the guide blade passages, which 
appreciably brings down the power. 

As has been already stated, a jet of 
steam issuing through a properly con- 
structed orifice has as much energy as the 
same steam performing high ratios of ex- 
pansion behind a piston. In both cases 
the work to be theoretically abstracted 
from a given weight is the same; however, 
there are some practical reasons for ex- 
pecting better results in the case of the 
turbine. 

In the design of a three or four-stage 
compound-condensing reciprocating en- 
gine it is found that there is no gain in 
economy by expanding the steam in the 
low-pressure cylinder beyond a terminal 
pressure of about five or six pounds abso- 
lute. To do so means very much increas- 
ing the volume of the low-pressure cylin- 
der, thus increasing the friction of the en- 
gine and the weight of the reciprocating 
parts. Moreover, the temperature of 
saturated steam, as these low pressures 
are reached, falls off much more rapidly, 
hence there are greater losses, due to con- 
~densation and reevaporation than would 
be gained by a more complete expansion. 
In the steam turbine no such limits exist. 
The extra volume of the low-pressure end 
does not add to the friction. The tem- 
perature conditions from end to end re- 
main always the same, and hence such 
losses as condensation and reevaporation 
are not in evidence. 

Turbines are constructed to utilize the 


perature of about 126 degrees at the low- 
pressure end. 

Some economy curves developed from 
tests made on ohe of the 300-kilowatt tur- 
bines now in operation at the Westing- 
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Revolutions per minute 3,600. 

The consumption of 16.4 pounds at full 
load is in itself remarkable, but such re- 
sults as at the light loads have never been 
approached before. It may be said that 
the consumption at one-half load is only 
10 to 12 per cent greater than at full load. 

It must not be lost sight of that these 
results are per electrical horse-power. It 
is usually the custom of engine builders 
to publish their results per indicated 
horse-power, which means very little to the 
power user. He is chiefly interested in 
the economy of steam per unit of power 
he gets out of his power plant, not the 
steam per unit of power he has to put 
into it. 

To make a comparison with a recipro- 
cating engine and assume the efficiency of 
transmission from the steam cylinders to 
the switchboard to be 85 per cent, which 
is about the very highest attainable, would 
bring the full load water rate on the tur- 
bine just described to 14 pounds per indi- 
cated horse-power. The tests were made 
under ordinary conditions so far as dry- 
ness of steam is concerned, the boilers 
being some distance away, and no allow- 
ance made for wetness of steam. 

On the curves are shown a set of lines 
showing the efficiency when running non- 
condensing. These results are somewhat 
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house Air Brake Company’s works may 
be summarized as follows: 

Full load 16.4 pounds steam per elec- 
tric horse-power hour. 

Three-quarters load 17 pounds steam 
per electric horse-power hour. 

One-half load 18.2 pounds steam per 
electric horse-power hour. 

One-quarter load 22 pounds steam per 
electric horse-power hour. 

Running light 750 pounds per hour. 

Vacuum 26 to 27 inches. 

Boiler pressure 125 pounds per square 
inch. 


inferior by reason of this particular tur- 
bine being designed essentially for con- 
densing. Nevertheless, the results are not 
so bad as to preclude it being operated 
under these conditions, should at any 
time the condenser be out of order. A 
turbine designed for running non-con- 
densing gives proportionately as good re- 
sults. 

Superheating may be made use of with 
considerable gain in economy and without 
the usual difficulties. There are no in- 
ternal rubbing surfaces and no packing 
glands to become injured by the high 
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temperature; 60 degrees to 70 degrees of 
superheat improves the economy by some 
20 per cent. 

In this connection Professor Thurston 
has lately recorded some experiments with 
a de Laval turbine. For every three de- 
grees Fahrenheit of superheat one per 
cent of gain in economy was attained. 
With 37 degrees of superheat the capacity 
of the turbine was doubled. This gain 
he attributes almost entirely to the re- 
duction of skin friction. 

The practical efficiency of a turbine 
power plant may be gathered by some 
tests made by the Westinghouse Air Brake 
Company. After the plant had been in- 
stalled some nine months the whole plant 
was shut down, and the steam engines 
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In the foreground may be seen one of the 
10-horse-power exciter engines and gen- 
erators, and their size, compared with the 


500-horse-power steam turbines. The- 


whole outfit of three turbines and gen- 
erators, aggregating 1,500 horse-power, oc- 
cupies a floor space of 24 feet square, and 
allows ample room for access to the tur- 
bines. 

The turbine and generator are shown 
separately in Fig. 11. The total weight 
is about 25,000 pounds; total length 19 
feet; width four feet three inches. 

Lately a 1,000-kilowatt outfit has been 
built bv C. A. Parsons & Company for the 
Elberfeld Corporation, in Germany. At 
1,200 kilowatts, 130 pounds boiler press- 
ure. 18 degrees Fahrenheit of superheat, 


be employed and the condensed water 
used for boiler feed without fear of get- 
ting grease into the boilers. 

The turbine is entirely automatic in all 
its functions, and requires remarkably lit- 
tle attention. The only real working part 
is the spindle revolving in its bearings. 
These bearings are found to wear but lit- 
tle if at all, so the cost of renewals and 
repairs js very small. 

In 1897 the Newcastle & District Elec- 
tric Lighting Company published its cost 
in this regard. The power-house contained 
11 turbines of 75 to 150 kilowatts each. 
The cost for repairs and renewals amount- 
ed to .26 per cent per kilowatt per annum, 
and included all repairs to boilers, tur- 
hines, condensers, pumps, generators, ca- 
bles, tittings, ete. 

By reason of the turbine making use 
of the last available expansion of the.steam 
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which had been previously doing the work 
were connected up again, put in service 
and were kept running a week, during 
which time carefu] measurements were 
taken of fuel and water. After this the 
turbine plant was again put in operation 
and similar measurements made with the 
electrical transmission. The saving in 
coal averaged 35.7 per cent during the 
day and 36.4 per cent during the night in 
favor of the turbines. The saving in feed 
water averaged 29.8 per cent during the 
day and 41.4 per cent during the night. 
In round numbers this means a saving of 
40,000 pounds of coal in 24 hours. 

The gain is in a great measure due to 
the economy of the turbines, but also to 
some extent to the elimination of the con- 
densation in long lengths of steam pipe 
and to the advantages of electrical trans- 
mission. 

Fig. 10 shows a view of this power plant. 


STEAM TURBINE YET BUILT. 


the turbine driving its own air pump, 
etc., an electrical horse-power was pro- 
duced for 14.025 pounds. This is prob- 
ably the highest economy ever attained in 
any steam engine. 

Fig. 12 shows the complete revolving 
part of a 3,000-horse-power turbine. Its 
weight is 28,000 pounds; length over all 
19 feet 8 inches; 12 feet 3 inches between 
bearings; the largest diameter six fect. 

The turbine of which this forms a part 
is shown in Fig. 13 and is being set up in 
the power-house of the Hartford Electric 
Light Company. It is direct-connected 
to a 1,500-kilowatt generator, the total 
outfit having the following dimensions, 
viz.: 33 feet 3 inches long; 8 feet 9 
inches wide; 175,000 pounds total weight, 
including generator. This is the largest 
steam turbine in one integral part ever 
built. 

As there are no rubbing surfaces in the 
turbine no internal lubrication is neces- 
sary. This enables surface condensers to 


there is considerable advantage in em- 
ploying the highest vacuum. For in- 
stance, considering the 300-kilowatt tur- 
bines described and assuming the steam 
consumption with 27-inch vacuum to be 
16.35 pounds per electrical horse-power, 
it may he reasoned upon a thermodynamic 
basis that with the same machine de- 
signed for 25-inch vacuum the consump- 
tion would be 18 pounds per electrical 
horse-power hour. 

On the other hand, by designing the 
same turbine to suit an exhaust pressure 
of one-thirtieth of an atmosphere, or say 
29-inch vacuum, the consumption would 
come down to 14.12 pounds per electrical 
horse-power hour. 

The applications of steam turbines are 
perhaps not so universal as ordinary steam 
engines. They are preeminently suit- 
able for driving electrical machinery, par- 
ticularly alternating-current dvnamos. 
Some difficulties are however experienced 
with the commutation of continuous-cur- 
rent generators of fairly large powers. 

There is nothing remarkable in the de- 
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sign of generators for this purpose except 
that modification necessitated by the high 
speed. For this reason they are remark- 
able for their small weight and dimensions 
and the absence of crowded pole pieces. 

Builders of electrical machinery have 
for some years been working in the di- 
rection of reducing speeds from the old 
belt-driven rigs to admit of direct-connec- 
tion to slow-going reciprocating engines. 
The condition for steam turbines is, how- 
ever, a step in the reverse direction. Tur- 
bines have been used with good success in 
England for driving fans and blowers. 

Although the type of bearing employed 
is capable of successfully dealing with 
about any reasonable error in balance, at 
the same time it is very essential that the 
revolving parts be very accurately bal- 
anced, in order that the collector rings 
and commutators may run true, and that 
the clearance between the tips of blades 
and walls of the turbine cylinder may be 
maintained as fine as possible, so that bal- 
ancing forms quite an important stage of 
the construction and has many interest- 
ing features. The usual method of bal- 
ancing, which consists of rolling the piece 
on waves and thus locating the heavy 
side, is sufficiently accurate for ordinary 
slow-speed work, but no degree of real 
accuracy can be attained. 

Attempting to balance a body, such as 
the above, by such methods, might result 
in a heavy spot at two opposite sides and 
two opposite ends, which would be any- 
thing but a condition of good running 
balance. It is therefore found desirable 
to split this up into comparatively narrow 
rings and balance each separately, when 
the above error would become negligible. 
For balancing such rings the Westinghouse 
Machine Company kas devised a ma- 
chine which performs the work with re- 
markable accuracy. It is shown in Fig. 
14, which shows a ring in place on the 
turntable. T'he turniable is pivoted on 
a beam which is in turn hung on two 
knife edges. Below the turntable is 
rigidly attached an adinstable counter- 
weight. The turntable, of course, is free 
to turn independently of all this. Means 
are provided to slide the whole turntable 
and counterweight in the beam and in a 
direction at right angles to the line of the 
knife edges. 

The counterweight is adjusted to bring 
the comhined centre of gravity in a plane 
close to the knife edges. Then by sliding 
the mass in the beam the table may be 
made to rest horizontally. Then by giv- 
ing the turntable one-half revolution the 
table will fall over by twice the amount 
it is out of balance. Readings are taken 
in two opposite directions and the exact 
location and the amount of the error may 
be immediately figured. 

Balancing by this method may be done 
very rapidly and with surprising accuracy. 
A ring weighing 6,000 pounds has been 
balanced within two ounces, and rings 
weighing 200 or 300 pounds within one- 
eighth ounce. 

In the case, however, of the revolving 
parts of electric generators the final wind- 
ing, etc.,are liahletothrow them outof bal- 
ance, and then there is no alternative but 
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tobalancethemin theirentirety. Theshape 
is generally of the nature of a long cylin- 
der with a journal at both ends. The 
only way then to do this balancing is to 
deliberately mount it on bearings which 
are preferably set on springs and running 
it up to speed by belt or any -available 
means. While running it is marked with 
a colored pencil at different points which 
serve to indicate where to add weight. 

In a small body revolving at 5,000 or 
more revolutions per minute the light side 
is always the side that comes outward, so 
that weight should be added just where 
the marks come. In some cases the marks 
are opposite at each end, when weight 
needs to be added on one side at one end 
and on the other side at the other end. 

These facts show that when the high 
speeds are reached the body ceases to re- 
volve on the geometric axis and takes the 
axis of gravity. 

On its way up to speed there is generally 
some point at which there is considerable 


Fic. 14.—MAcHINE FOR BALANCING PARTS OF 
STEAM TURBINES. 


vibration. ‘This is termed the critical 
speed and seems to come at the time when 
the body is changing its axis of revolution. 
These critical speeds become lower as the 
bodies are heavier and of greater radius. 
In the cases of heavier and bigger bodies, 
which also would have a lower rotative 
speed, the marks do not come just on the 
light side. They may come sometimes as 


much as 90 degrees ahead of the light side. 


The exact angle can only be found by ex- 
periment, and at best this is onlv a cut- 
and-dry method. With experience. how- 
ever, work may be put in very accurate 
balance. 

The application lately of steam turbines 
to marine propulsion is well known. Some 
particulars of the vessels equipped may be 
interesting. 

The first vessel, named the Turbinia, 
was built with a view of exploring the pos- 
sibilities of turbines for this purpose. It 
was, therefore. built as small as possible, 
and at the same time not so small as to 
preclude the attainment of high speed 
should the experiments turn out a success. 
The dimensions selected, therefore, were 
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100 feet long, 9 feet beam, 3 feet draught, 
and 44 tons displacement. It will be 
noted that the ratio of beam to length is 
unusually small—9.100 while 10.100 or 
11.100 is the more usual practice for this 
class of boat. 

To begin with, the boat was fitted with 
one single turbine and propeller. The re- 
sult was disappointing, the chief trouble 
being due to “cavitations” in the pro- 
peller, resulting in excessive slip. This 
was verified by experiments in a tank of 
water subjected to vacuum. The appear- 
ance of the action of the propeller in the 
water was observed by looking through a 
slot in a disk which was made to revolve 
in synchronism with the propeller under 
observation. 

It was then considered necessary to 
make several changes. New engines were 
built in three sections, the steam expand- 
ing through them in series, each section 
driving an independent shaft, and each 
shaft three propellers. Very soon 3234 
knots were attained and eventually 3414 
knots at the naval review at ‘Spithead in 
1897. About 2,300 indicated horse-power 
were developed. The boiler, a Yarrow 
type with small tubes, had 1,100 square 
feet of heating surface and an evaporation 
of about 28 pounds of water per square 
feet heating surface at 3414-knot speed. 
About 600 horse-power were developed per 
ton of machinery and 50 horse-power per 
ton of total weight of vessel in full equip- 
ment. These successes resulted in a con- 
tract with the British Admiralty for a 
torpedo boat destroyer named the Viper. 
The dimensions were the same as the 30- 
knot destroyers of her class, 210 feet long, 
21 fect beam, and 350 tons displacement. 
The engines consisted of two independent 
scts, each consisting of one high-pressure 
turbine driving a shaft and one low-press- 
ure turbine driving its shaft. On the 
same shaft as the low pressure was per- 
manently connected a small turbine for 
reversing purposes. When running ahead 
the reversing turbine was in connection 
with the condenser, so that the frictional 
losses dne to this turbine running idle 
were very small. The same fact applies 
to the go-ahead turbines when running 
astern. 

There were. therefore, four propeller 
shafts each fitted with two propellers, the 
one ahead having a slightly lesser pitch 
than the after ones. 

The Yarrow type boilers have 15,000 
square feet heating surface; grate surface 
272 square feet; condensers have 8,000 
square feet surface. The speed attained 
was 35 knots to begin with, and later 
36.856 knots were reached. 

Jt is generally conceded by engineers 
that but little more may be anticipated in 
the development of the reciprocating en- 
gine. Any improvement that we can 
imagine would not very materially 1m- 
prove its efficiency as a heat engine. On 
the other hand the turbine is capable of 
development in manv ways. particularly in 
the use of superheated steam, to a degree 
hitherto prohibitive. so that the day may 
not be verv far distant when the turbine 
will replace the reciprocating steam engine 
for most purposes. 
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ECONOMY GUARANTEES OF HIGH- 
SPEED SIMPLE ENGINES.* 


BY E. J. ARMSTRONG. 

I have been asked to read a paper upon 
the general subject of the economy of sim- 
ple high-speed engines. I esteem this a 
rare privilege, and the more so because of 
my belief that the single valve automatic 
is not always given a fair chance. 

The matter of economy does not always 
receive consideration. The engine that 
runs smoothly, noiselessly and punct- 
ually will have friends and purchasers 
whether it uses much or little steam. Mr. 
Armstrong had no desire to advocate im- 
provement in economy to the detriment or 
neglect of other qualities which go to make 
up successful machines, but he believed 
that many engine builders had but a very 
imperfect idea of what their own engines 
were capable of. If the subject were more 
amenable to mathematical treatment the 
case would be different, but, in spite of the 
marvelous advancement in science at the 
end of the century, he believed that the 
exact formula for the economical per- 
formance of the steam engine has yet to be 
written. In view of the fact that the 
steam used by an engine often costs each 
year as much as the engine itself, it would 
seem as if the customer might consider 
steam economy as of first importance and 
price as a bad second. Yet even a small 
difference in price or a personal preference 
will decide a purchase without raising the 
question of economy at all. A difference 
of 10 per cent in steam consumption be- 
tween two engines might easily place the 
more wasteful one in the position of being 
too expensive, even as a gift; but there is 
no doubt that there have been and still 
are even greater differences than this be- 
tween engines that are sold on equal terms. 
It is singular that customers who figure so 
closely on other matters should be so care- 
less and unbusinesslike in this, or that 
builders should expect to market engines 
with no economical record and not even a 
pedigree. Mr. Armstrong believed that 
this rather anomalous condition of things 
would soon be brought to an end; that for 
years there has been an increasing ten- 
dency among customers to raise the 
question of steam consumption and that 
.builders of engines must recognize and 
prepare to meet a demand for definite 
promise and performance in the matter 
of economy. 

This should be welcomed, not as a hard- 
ship but rather as an opportunity. It is 
essential to obtain more exact data con- 


* Abstract of a paper read at the Steam Engine 
Builders’ Association Meeting, 
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cerning the performance of automatic en- 


_ gines, and in making efforts to improve 


the quality of work turned out the first 
step is a systematic effort at finding the 
defects in that work. The first move in 
reducing cost is to find out what things 
are costing, and the way to improve the 
economy of engines is to test them sys- 
tematically and to learn their deficiencies. 

It is not usually practical to test en- 
gines -of small size after installation; the 
expense is disproportionate and the diffi- 
culties in the way of obtaining accurate 
results are great. The liability to error 
and the impossibility of running prelimi- 
nary tests make it unsafe to make close 
guarantees to be demonstrated in this way. 
The proper place to test an engine is on 
the shop testing floor. With properly 
arranged apparatus tests can be made in 
a short time and at little cost. 

Apparently a simple thing to make duty 
tests with apparatus of this kind, the mat- 
ter is really more complicated than it 
seems. A detailed description of precau- 
tions necessary and the methods of detect- 
ing and locating errors, or the causes of 
irregular and inconsistent results—this 
method of testing engines can not fail to 
impress one with the great difference in 
accuracy possible when compared with the 
plan of testing after installation, as must 
be done with very large engines under 
any circumstances. 

‘The manner in which different tests check 
up with each other is to some extent proof 
of their accuracy, and gives confidence in 
using the data obtained as a basis for 
future guarantees. Mr. Armstrong here 
presented several duty curves, plotted 
from tests made in the ordinary course of 
demonstrating economy guarantees. The 
majority of the series of tests shown in 
these diagrams had been checked by engi- 
neers representing the purchasers. In 
other cases reliance had been placed on the 
builder to see that his guarantees were ful. 
filled. The rate of water consumption was 
plotted without correction for dry steam, 
for which, however, a proper allowance 
was made. Mr. Armstrong stated that 
these results were not at all exceptional, 
as was proven by the fact that they practi- 
cally duplicated each other. They show 
what he believed to be readily obtainable 
in regular practice with fairly tight valves, 
moderate clearance and other conditions 
as he described. There were other de- 
tails which contributed to the results. 
These have to be learned by practice and 
can be learned at all only by frequent 
tests. 

Mr. Armstrong believed that the single- 
valve engine was capable of giving results 
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even better than those shown on the dia- 
grams to the extent of one or perhaps one 
and one-half pounds per hour. At the same 
time he considered the results very much 
better than the average of high-speed work. 
Mr. Armstrong spent some time in ana- 
lyzing the difference between the duty 
curves shown and the various factors which 
entered into the problem. As the result 
of these and other tests made by him he 
was able to approximate very closely the 
difference in economy which may be ex- 
pected from a change in steam pressure, 
from a change in back pressure, from an 
increase or deduction in speed. It was 
possible also to speak with considerable 
accuracy of the difference in economy be- 
tween a large and a small engine of the 
same general design or of the difference 
in the same engine when carrying a greater 
or smaller percentage of its load. 

In estimating the steam consumption of 
an engine of a size or under conditions 
which have not yet been tested, there were 
two ways of figuring ; one was to determine 
the losses in the engines separately from 
the steam accounted for by the card. 
This method while quite complicated is 
the more accurate of the two and is some- 
times very valuable in working out a close 
guarantee. The other plan is simply to 
learn the general effect of the different 
conditions which effect economy and to use 
some previous tests as a basis. 

With this idea in mind Mr. Armstrong 
named some figures representing the dif- 
ference in economy which might be ex- 
pected between an engine of 50 horse- 
power and 100 horse-power, the other con- 
ditions being the same. He also stated 
the difference in economy resulting from 
a difference in clearance of a given per- 
centage, the difference which he had found 
to result from certain given variations in 
hack pressure or in steam pressure. Other 
suggestions and figures as the result of 
Mr. Armstrong's experience and the data 
sheets which he submitted followed. Mr. 
Armstrong added that the building up of 
a better reputation for automatic engines 
was well worth the attention of its manu- 
facturers. No guarantee of economy should 
be given unless its fulfillment by actual 
trial is provided for. Where there is no 
certainty that a test will be made, there is the 
temptation to give a lower water rate than 
would be the case were its fulfillment one 
of the conditions, especially if accom- 
panied by penalties for failure to meet 
the terms of contract. 

This question of penalties although con- 
sidered quite onerous by engine builders, 
but if not provided in the contract, the 
only penalty is the non-acceptance of the 
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engine; and as this is often impracticable 
because of lack of time, there is a good 
chance that the guarantee is not worth any- 
thing. Definite penalties at least have 
the effect of protecting those who really 
make their guarantees in good faith and 
with a knowledge of what they can do. 
There is nothing wrong about it from the 
purchaser’s standpoint. A deficiency in 


economical performance means a direct 


and continuous loss to him. 

There is one feature of the situation 
that is manifestly unfair and calls for 
remedial action. Better economy costs 
money. It may not actually cost more to 
build the high-duty engine than a waste- 
ful one, but it costs a good deal more to 
learn how and to keep up the standard 
afterward. It costs money to tune an en- 
gine up to meet a close guarantee, and test- 
ing engines is an expensive business at the 
best. There should certainly be an ad- 
dition to the price when guarantees are 
required. Mr. Armstrong suggested that 
all duty guarantees should provide for 
their fulfillment on the shop floor tests 
before shipment and should always be con- 
sidered as an extra, it being optional in 
all cases with the purchaser to accept the 
proposal with or without the guarantee. 
If the guarantee does not mean anything, 
it should not be made. If it does stand 
for something, it costs a good deal and is 
worth to the customer all that he is likely 
to be asked for it. 


P 
Congressional Roll-Calls and Voting 
by Electricity. 


A novel plan which is said to be the re- 
sult of considerable labor on the part of 


‘Representative Otey, of Virginia, is to be 


submitted to the house for its possible 
adoption. Mr. Otey wishes to expedite 
roll-calls in Congress and has invented a 
machine worked by electricity for that pur- 
pose. His idea is to have a board placed di- 
rectly at the rear of the speaker’s desk and 
in front of the main entrance such elec- 
trical apparatus connected with each mem- 
ber’s desk by wiring as would enable him 
to touch a button and display his vote, 
aye or no, by means of incandescent lights 
placed opposite to his naume on the board. 
This would enable the entire house to see 
exactly what the members were doing, the 
clerks could figure up the totals in a very 
short time, and there would be no delay in 
getting an expression of sentiment on anv 
subject from the congressmen. At the 
present time the yea and nay method of 
voting occupies about three-quarters of an 
hour, putting the members in a bad humor 
it they are in a hurrv to get the business 
of the day finished. 
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Views, News 
and Interviews 


The story runs that an Irishman named 
Murphy, who kept a livery stable, suddenly 
ran out of hay, and calling up his friend 
Ivins, over the telephone, the following 
conversation took place: 

“Ts dhot Oivins ?” 

“Well ?” 

“Qi want tin tons of hay.” 

“Who’s it for?” 

“Fer the harrse, ye 


$99 


A southern paper tells a story of a Chat- 
tanooga merchant who installed a tele- 
phone near the front door of his shop and 
one morning stepped up to the transmitter 
to answer a call. Just at that moment 
a North Georgia farmer who had never 
seen a telephone before came into the 
place and inquired, “Wanter buy anv 
aigs?” The merchant, who was intent 
upon getting his message, gazed abstract- 
edly at the farmer and told the telephone, 
“I can’t hear you!” “Wanter buy any 
aigs ?” shouted the farmer in a voice that 
made the windows rattle. Still unable to 
hear the man who was calling him, the 
merchant again remarked, this time with- 
out looking at the farmer, “I can’t hear 
vou! Speak louder!” For the third 
time the farmer spoke, roaring out his 
previous question so loud that people sev- 
eral blocks away stopped and asked what 
the trouble was. This had the desired 
effect. The merchant left the telephone, 
forgetting his call, and turning savagely 
on the intruder, remarked “No! damn it, 
I don’t want any eggs!” The farmer 
smiled, and as he went out was heard to 
remark softly, “I never did see one o’ them 
deef fellers, but whut I could make ’em 
hear if I onl: Jet myself out.” 

Nuinber three shaft of the Tamarack 
mine, Which has been worked night and 
day since August, 1895, and which with its 
machinery and equipments has cost mill- 
ions of dollars, has at last been success- 
fully concluded at an approximate depth 
of 4,760 feet, touching a conglomerate 
lode. The successful bottoming of this 
shaft adds from five to ten million dollars 
to the value of the mine. 


In a recent issue the Telephone Maga- 
zine states that “the National Telephone 
Company, of London, England, has noti- 
fied its subscribers of an intimation from 
the post-office that a minimum of 20 
minutes must always elapse before any 
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reply can be expected by a subscriber as 
to whether he can get through to the town 
on the trunk service with which he wishes 
to communicate. The delay is attributed 
to an insulliciency of trunk lines and a 
paucity of operators, hut wouldn’t that 
excuse In the American exchange ‘hang 
you up? ” 


Meeting of the Interstate Telephone 
Association in Kansas City. 


The Interstate Telephone Association 
is to hold its next meeting at the Hotel 
Baltimore, in Kansas City, Mo., on Tues- 
day, January 15, 1901, and every owner 
or representative of telephone interests is 


urgently requested by the officials of the 
organization to attend. The notices sent 
out by the secretary, Mr. George R. Arm- 
strong, state that he looks for the largest 
gathering of local telephone interests 
whieh has ever been held in the West. 


ae e 
New Electromobile Storage Battery. 


Referring to the announcement in a re- 
cent issue of the ELEctTricat Review that 
the American Bicvele Company had pur- 
chased the patents on a new electromobile 
storage battery, invented by Mr. Elmer A. 
Sperry, it is now learned that all the auto- 
mobile patents, machinery and tools of the 
automobile department of the Cleveland 
Machine Screw Company, for which Mr. 
Sperry has been the electrical engineer, 
have been purchased outright by the Amer- 
ican Bicycle Company. The Cleveland 
Machine Screw Company is now engaged 
In extensive preparations to build electro- 
mobiles and batteries on a large scale. 

Ae a amuse 


A Million-Dollar Electric Plant. 


Plans and specifications for the new 
power station of the Seattle, Wash., Elec- 
irie Company call for an expenditure of 
approximately €1,000,000, and have been 
received in that city from Boston archi- 
tects. in many respects the work of con- 
structing the plant will be unique in local 
building circles as the foundation of the 
building will be made by driving 3,000 
piles deep into the soft earth and sur- 
mounting them with eight feet of solid 
concrete. 'The station itself will be built 
of steel, brick and stone with as little wood 
as possible, the entire weight of the steel 
used in the frames and columns reaching 
a total of something like a thousand tons. 
Two very large engines will generate elec- 
trie power being direct-connected with 
generators developing sufficient energy to 
run over 100 miles of electric street rail- 
wav. In the third story of the building 
the boilers will be placed, the furnaces for 
which will be fed with coal through elec- 
trie conveyors with automatic stokers. 
\ccording to the terms of the contract the 
building must be finished during the ensu- 
ing vear and the company has announced 
its intention of immediately soliciting bids. 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES. 


BY A. E. DOBBS. 


— 


In laying out a new telephone exchange 
there are a number of things to be con- 
sidered beside the first cost of the plant. 
Whether the concern shall be a mutual 
stock company, or one owned by a few 
individuals are quite important ques- 
tions. 

A mutual stock company, which in 
some cases is carried to the extent of mak- 
ing every subscriber a stockholder, with 
one vote, will insure the active support of 
every one of them, but it also involves the 
disadvantage of having a large board of 
directors to deal with and in some cases 
much needed improvements will have to 
be foregone in order to please some kick- 
ing member of the board who is over-con- 
scientious in the matter of putting out 
the stockholders’ money. The first thing 
to be done after organizing is to get a 
franchise, which is not always a matter of 
form. 

There are councilmen so constituted 
that the very idea of a new telephone com- 
pany will impress them with the gravity 
of their positions, and there will be all 
kinds of questions raised as to the legality 
of their acts; straggling villages will all 
at once put on metropolitan airs, and de- 
mand underground construction, and any- 
where from two per cent to five per cent 
of the receipts. Of course, you must take 
what you can get, but there are some 
things to be contended for in the argument 
before the city council. 

First, oppose, as far as possible, any con- 
dition that the other company or com- 
panies are not compelled to perform. 
Second, oppose all resolutions requiring 
underground work, unless conditions are 
such that it would be good engineering 
to do so. Most towns require several free 
telephones, the use of one or more pins; 
in some cases, the entire top arm, and 
other minor restrictions. 

The following franchise granted within 
the last 60 days, while not a very good 
one for the telephone company, is a very 
fair average of what might be expected in 
some towns. There are several clauses to 
which exceptions might be taken, clause 
X being particularly objectionable. 

While it might be a very good thing in 
some instances for different companies to 
combine in the building one good pole line, 
yet it almost invariably makes trouble 
sooner or later. It is also fair to assume 
that the older company in that town does 
not give the city even one free telephone, 
to say nothing of six, with reduced 
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charges on all the rest the city may need. 
The conditions are not onerous, and will 
probably never be enforced to the letter, 
but one or two aggressive councilmen 
could make a great deal of trouble, though 
if well managed, public opinion will gen- 
erally be with the new company. If, for 
example, the council should take a notion 
to order the wires underground the new 
company could be compelled to obey the 
ordinance, while the chances are the older 
company would do as they pleased about 
it. 

The following is a verbatim copy of a 
franchise granted within the last 60 days 
and represents a very fair one for the 


average town: 
The Common Council of the City of 
do Enact as Follows: 
SECTION I. 


That ; A , and 
their associates, hereafter to be incorpo- 
rated under the name of the ———————— 
Telephone Company, be and are hereby 
authorized and empowered to use and occupy 
the streets and alleys of the City of , 
as hereinafter specified, for the purpose of 
erecting poles and stringing wires and con- 
structing subways with manholes in con- 
nection with the building and maintaining 
of a telephone system, and to maintain and 
operate such system when so constructed. 

SECTION IL 

The said company shall construct its lines 
with the necessary appliances to maintain 
and operate the same in the streets and 
alleys of the said city as herein specified at 
its own expense and in conformity with 
the ordinances, resolutions and regulations 
of said city now in force, and which may 
be hereafter enacted or adopted, and with 
due and proper regard for the welfare of the 
city and of the streets and alleys used and 
occupied, and of the trees thereon. 

SECTION III. 

All work done pursuant to the franchise 

hereby granted, shall be done under the 


supervision and to the satisfaction of the 


street committee of said city, and under the 
direction of the proper authorities of said 
city, concerning the location of poles, cross- 
arms, wires and other appliances. 

Poles to be erected by said company shall 
be under the direction of the street com- 
mittee, and to be of such kind and character 
and placed at such points as may be ap- 
proved by them and shall be painted under 
the direction of the street committee if re- 
quired by the common council. 

Said company, its successors or assigns, 
shall file with the street commissioner of 
said city, whenever required, a map showing 
the location of its poles, wires, cross-arms 
and such other appliances as may be used 
by it under and by virtue of this franchise. 

SECTION IV. 

Said company, in consideration of the 
franchise hereby granted, shall provide and 
maintain on poles, cross-arms and lines, 
erected pursuant to this permission, neces- 
sary and satisfactory space, free of charge, 
cost and rental, to carry the wires now or 
hereafter owned by the City of ——————, 
and the agents and employees of said City of 

shall at all times be allowed to 
place and repair such wires, and such wires 
shall not be cut, changed or removed by said 
company, or any of its agents or employees, 
except upon written notice of at least four 
hours to the chief of the fire department, 
or the superintendent of the fire telegraph, 
of the city, and then only for the purpose 
of changing and replacing its poles or lines, 
or repairing the same. 

SECTION V. 

The franchise hereby granted shall not be 

considered as depriving the City of 
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from granting a similar one to any other 
person, firm or corporation, and the said city 
shall have at any time the right to compel, 
on reasonable notice, the said company, its 
successors or assigns, to place its wires in 
conduits in any of the streets or alleys of 
the said city, and to remove its poles and 
overhead lines from any and all such streets 
and alleys in said city. 
SECTION VI. 

It is also made a condition for the grant- 
ing of this franch..e that said company shall 
furnish to the City of , and to its 
subscribers, a good and sufficient telephone 
service, and that said company, its successors . 
or assigns shall not ask, charge, demand or 
collect from any of the subscribers in said 
city for standard telephone service more 
than the following rates, to wit: 

Not to exceed thirty ($30) dollars per 
annum for business telephone service on 
single metallic circuit, or twenty ($20) 
dollars for residences. 

As a further condition for the granting 
of the franchise the said company, its suc- 
cessors or assigns, shall furnish the said 
city, to be placed as directed by the com- 
mon council of said city and the same to be 
connected with the central exchange. If 
changed after once placed, expense of such 
change to be paid by the city. The said 
company shall furnish to the city depart- 
ments of , for municipal service, 
additional telephones as directed by the com- 
mon council at one-half the standard rates 
in said city for similar service. 

SECTION VII. 

Said company, its successors in office, or 
assigns, shall not sell the franchise hereby 
granted to any telegraph or telephone com- 
pany, in whole or in part, or consolidate 
with any company who are in existence, or 
may hereafter be organized or incorporated, 
without first having obtained the consent 
of the common council to do so. 

SECTION VIII. 

Said company also agrees to make connec- 
tions between all polling places in the sev- 
eral wards of the city and the City Hall on 
the occasion of all Fall and Spring elec- 
eng held in tne city without charge to the 
city. 

SECTION IX. 

This franchise and all rights thereunder 
shall terminate at the expiration of thirty 
(30) years from the date of its granting. 

SECTION X. 

In case another franchise shall hereafter 
be granted by the common council of this 
city to any other company or companies, 
to construct, operate and maintain a tele- 
graph or telephone system or systems in 
said city, the said Telephone 
Company shall permit such company or 
companies to use its poles for carrying all 
cables that in its or their service, and all 
costs and expenses of construction, mainte- 
nance and operation of the same, shall be 
pro-rated equally among said companies. 

SECTION XI. 

A failure on the part of said company, its 
successors or acsigns, to fully comply with, 
and carry out,each and every one of the terms 
and conditions of this franchise, renders the 
same and all rights and privileges thereunder 
void, and the same shall be thereby forfeited. 

This ordinance shall be published once 
in the and once in the 
and shall take effect upon the filing and ap- 
proval of the bond herein provided for. 

SECTION XII. 

The said ——————————. Telephone Com- 
pany shall file with the city clerk within 
thirty days after the passage of this ordi- 
nance or grant, an acceptance in writing of 
the privileges hereby granted, signed by the 
president and secretary of the said com- 
pany under the authority of its board of 
directors. And before any work is done 
under this franchise, the said company shall 
file with the city clerk a good and sufficient 
bond executed by a surety company to be 
approved by the mayor, in the sum of two 
thousand ($2.000) dollars. that they, the 
said company, shall on or before the first 
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day of February, 1901, begin, in good faith, 
operations for the construction of a tele- 
phone system, and shall have the same com- 
pleted and in operation on or before the first 
day of August, 1901, and said bond shall 
provide that said company shall well and 
truly, save, keep and bear harmless and in- 
demnify the City of —————— from all 
costs, suits or action that may be brought, 
or judgments and executions that may be 
had at any time against said City of 
by reason of any neglect or wrong- 
ful act or omission of the said telephone 
company, its servants or agents, in the con- 
struction or maintenance of said telephone 
system. 


-—>o—— - — 


Sun Spots, Magnetic Storms, Comets 
Tails, Atmospheric Electricity 
and Aurorae. 


The subjoined communication from Dr. 
Oliver Lodge appears in a recent issue of 
the London Electrician: 

The whole subject of electricity de- 
mands reconsideration in the light of the 
facts now known concerning the existence 
of electrons, or at least of negatively 
charged corpuscles smaller than atoms. 
The old facts and theories remain true, 
but a further step can be taken; and a 
glorified electrostatics, that once despised 
subject, seems likely to dominate the field. 
It has long seemed to many persons ex- 
tremely improbable that magnetic dis- 
turbances on the earth are caused by direct 
magnetic moment at the sun. It has like- 
wise seemed to several persons improbable 
that such disturbances are caused merely 
by ethereal or electromagnetic waves 
emanating from the sun and traveling 
with the speed of light. Such waves exist 
no doubt, but there is no reason to postu- 
late for them a magnetic influence. The 
assumption that every solar influence on 
the earth (except gravitation) must be due 
to the agency of Maxwell’s and Hertz’s 
waves may turn out to be only another in- 
stance of the usual human tendency to over- 
work any successful theory, and to press 
a good nag into too great a variety of 
service. At one time (the reign of chem- 
istry) everything in physics was attribut- 
ed to some imponderable form of matter: 
later (under the influence of Tyndall and 
others) everything was considered to be 
due to some mode of molecular motion ; 
now everything is popularly supposed to 
be done by waves. A little time hence 
(though it is always rash to predict) I 
suggest that electrons or charged cor- 
puscles will be the central feature of physi- 
cal science, and that some people (I among 
others, no doubt) will be engaged in press- 
ing them into all manner of service, and 
clogging up keyholes by trying to unlock 
doors with them that they will not really 
open. Later on still, this will be recog- 
nized, and our successors will be attracted 
by some other real and inspiring novelty ; 
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but meanwhile the electron theory will 
have had its day, and, like that of mole- 
cular vibration and of ether waves, each in 
its own time, will by no means cease to be, 
but will merely be relegated to its proper 
place in the cosmos. It is only a few para- 
doxers who assume that every fresh step 
means the overthrow and abandonment of 
former ones. 

The attempt thus to explain əs many 
phenomena as possible in terms of the 
most recently discovered fact is perfectly 
legitimate and necessary ; for the quickest 
way of finding out what doors can be 
opened by a particular key is to try it, not 
too roughly, in their locks. 

Very well then: with this caution I 
would call attention to the facts: (1) 
That the observed phenomena of comets 
tails have long suggested to observers and 
theorists the existence of a strong repulsive 
force, probably electric, acting on small 
particles in the neighborhood of the (pre- 
sumably electrified) sun; (2) that the oc- 
casional, though perhaps fanciful, “aim- 
ing” of a sunspot disturbance at the earth 
has suggested to G. F. FitzGerald the 
notion that magnetic disturbanccs might 
be due to something in the nature of a pro- 
jectile, a torrent or flying cloud of charged 
atoms or ions projected past or near the 
earth and thereby affecting terrestrial 
compass needles. But on working out the 
arithmetic of this hypothesis it appeared 
that the speed and charge necessary were 
such as to be improbable for atoms of 
matter to possess, on any reasonable hy- 
pothesis of projection. 

T have not FitzGerald’ ideas clearly in 
memory, and I may be doing them injus- 
tice; but it will be seen that this is not my 
intention. My attention rather is to call 
attention to them as containing a possible 
clue to, or link between, many apparently 
distinct phenomena, if for ions or charged 
atoms we substitute the idea of clectrons 
or charged corpuscles (whatever they may 
he—disembodied charges, perhaps, the 
existence of which is now well kucwn un- 
der the name of cathode rays in a Crookes’s 
vacuum tube, and by the name of Lenard 
rays outside in the atmosphere. 

To those who remember the high veloc- 
ity measured for such particles—not in- 
comparably less than that of light; to 
those who recognize the truth of J. J. 
Thomson’s proof that their material mass 
is exceedingly small in proportion to their 
electric charge ; to those who realize the ex- 
treme ease with which they are detachable 
from a negatively charged bodv under the 
action of ultra-violet light and by other 
methods, it will seem nostraining after hypo- 
thesis to suggest that such electrons may be 
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flung off the sun; or, if they are scattered 
like meteors about space, that they are re- 
pelled by it, if it be a negatively charged 
body, as the cathode ray constituents are 
repelled by a cathode, describing therefore 
not elliptic but hyperbolic orbits. If so, 
then in their flight past the earth they 
must act as an electric current, and there- 
fore, unless they always surround it quite 
symmetrically, must occasionally deflect 
its magnetic needles. Furthermore, if 
they impinge on its atmosphere, they may 
electrify it.* 

And as they graze past the polar regions 
—for it will be the polar regions they will 
constantly graze if they come from the 
sun—they may in passing through the at- 
mosphere give rise to the appearance not 
of a shower of meteors but of the boreal 
and austral aurore. 

The name of Crémieu will here rise to 
the mind as that of the experimenter who 
has thrown doubt on the foundations of 
electromagnetism, as laid by Maxwell and 
others, by performing an experiment 
which appears to contravene the hitherto 
admitted law that a moving electric charge 
is a full-blown and perfect electric cur- 
rent. Whereas my own view (quantum 
valeat) is that in all probability no other 
kind of electric current exists. 

If any one in this country shares in the 
qualms apparently excited in France’ by 
these experiments of Crémieu—which ex- 
periments, however, are interesting enough 
and require explanation (I sincerely hope 
that he has not found a mare’s nest built 
upon an arithmetical error)—I say if any 
one in this country allows himself to 
doubt the magnetic power of a moving 
electric charge, let him take a horseshoe 
magnet and that well-known cylindrical 
form of Crookes’s tube which has a strip 
of phosphorescent mica along its axis, and 
refresh himself by employing the magnet 
to deflect the cathode rays. 

To make the experiment more complete, 
the tube or the magnet should be mounted 
so as to be capable of bodily motion, and 
an attempt be made to observe the reac- 
tion, which it is to be supposed will be 
found acting upon the magnet, and not, as 
in the case of the radiometer, upon the 


glass. 


OLIVER J.ODGE. 
University of Birmingham, Pecember 
1, 1900. 


* This is not for a moment to be supposed to be the 
only source of atmospheric electricity; there are mapy 
veræ cause: but it may be a disturbance of it. And as 
the earth is constantly sweeping up meteors in its pil- 
grimage through space, so perhaps it may be sweeping 
up stray electrons, especially if it be itself positively 
charged. It may be, however, that no stray electrons 
can exist near a negatively charged solar system, but 
are accumulating elsewhere. 
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NOTES ON LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXIII — THE VACUUM IN AN X-LIGHT 
TUBE. 


That the vacuum in an X-light tube 
must be in the neighborhood of a 
millionth of an atmosphere is a fetich 
worshipped too long. That the “dark 
space” must fill the tube before X-light 
can be produced is an error. 

That a free path—the so-called “free 
molecular path’—is required is absurd. 
There is no proof of the existence of such 
a path. It is not the vacuum that deter- 
mines the fitness of a tube. It is the 
conditions of the terminals and the gen- 
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by publishing this series of short notes 
to make the continuation of this state of 
things impossible, but the time used in 
writing out the results of my experiments 
and making the illustrations would have 
been better employed in some other way, 
as I have not achieved this result, though 
I have stated the principles on which 
efficient apparatus can be constructed, 
built the apparatus, and proved its value. 
November 11, 1900. 


eid See tere 
American Institute of Electrical 
Engineers. 

By direction of the committee on papers 
and mectings the one hundred and forty- 
ninth meeting of the Institute has been 
postponed io Wednesday, January 9, 1901, 


Fio. 1.—THE GENERATING STATION OF THE RENTURIA_DrrEcCT-CURRENT POWER 
TRANSMISSION INSTALLATION. 


erator. If you use energy enough you can 
rush the cathode stream units through a 
tube at atmospheric pressure, producing 
brilliant X-light. I have stated this re- 
peatedly in different ways in earlier notes, 
though evidently not in sufficiently incis- 
ive English, for manufacturers continue 
to supply physicians with apparatus con- 
structed on incorrect principles, requiring 
great care and skill to operate. The 
greatest attention must be paid to the 
condition of the tube; the resulting light 
is not powerful enough; its quality is such 
that it. does not markedly differentiate 
tissues; no attempts are made to overcome 
the great diffusion of the light into the 
room ; no selective filters are used to strain 
out these vibrations whose period causes 
them to suffer diffusion in the tissues, 
thus blurring the image of deep-seated 
tissues. All this delays the general in- 
troduction of the Lenard-Roentgen light 
as a daily aid to the physician. I hoped 


when it will be held in connection with the 
Institute dinner at Muschenheim’s res- 
taurant, 41 West Thirty-first street, New 
York city, at seven o’clock P. m. The 
topic for discussion after dinner will be 
“Electricity in the Last Century and in 
This.” Several eminent members of the 
Institute will speak upon this subject. 
The price fixed for the dinner is $2.50 per 


cover. Applications for membership from 
cleven candidates will be acted upon Jan- 
uary 25, 1901. 


ica A 

In 1866 the consumption of aluminum 
in the United States was roughly figured 
at about one and a half tons at a net cost 
of $3.95 a pound; while in 1899 the con- 
sumption exceeded 5,000 tons, the price 


having fallen to 26 cents. Figures for 
the production and consumption of this 
metal for 1900 have not as yet been fully 
a ee but it is estimated that they will 
reach something over 12,500 tons, a con- 
siderable quantity of this being exported. 
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POWER TRANSMISSION PLANT AT 


RENTURIA, SPAIN. 


BY FRANK C. PERKINS. 


Å< __ ——— 


It is particularly interesting to note the 
details of a continuous-current high-ten- 
sion power transmission plant, particu- 
larly at this time when polyphase alternat- 
ing currents are so largely used in this 
field of work. 

A steam plant was replaced at the paper 
works of the Societé Vasco Belga, at Ren- 
turia, near San Sebastian, Spain, by elec- 
trical power. A high-tension power trans- 
mission plant was installed, receiving its 
power from a stream some 14 kilometres 
from the works. 

The electrical generators at the power- 
house, Fig. 1, consist of three groups of 
direct-connected turbines and dynamos. 
Each unit was designed to supply current 
to the extent of 250 horse-power. This 
machinery was installed by the Compagnie 
de L’Industrie Électrique, of Geneva, 
Switzerland, and was designed on the 
system of M. Thury. 

The generators are direct-current ma- 
chines for series operation and supply a 
constant current of 65 amperes, with a 
varying potential, the maximum being 
5,200 volts. A second power-house is to 
be installed about one kilometre further 
away. This plant will have a capacity of 
1,500 horse-power, and will supply two 
transmission lines, operating with a poten- 
tial of 10,000 volts. 

The line is calculated to have a loss of 
6.£ per cent, or a total drop of 640 Volts, 
the current being held constant at 65 am- 
peres. This transmission line will tray- 
erse the range of the Pyrenees mountains 
as far as Renturia, a distance of 13,500 
metres. The present receiving station at 
Renturia includes six series direct-current 
motors, shown in Fig. 2. Two of these 
machines have a capacity of 130 horse- 
power each and are used for general power 
distribution; two 50-horse-power motors 
are utilized for operating paper-making 
machinery. A  50-horse-power Thury 
motor is used on the paper-pressing ma- 
chines, and a 60-horse-power machine 
operates the tools in the repair shops of 
the paper mill. 

Tt is claimed that the series direct-cur- 
rent system adopted was decided upon on 
account of the special advantages it pre- 
sented for the operation of paper-makin 
machinery. Perfectly constant speed is 
guaranteed and at certain times, when it 
is found necessary, the speed can be 
changed according to the needs of this 
line of manufacture. 

Fach generator is supplied with a sep- 
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arate switchboard upon which is mount- 
ed the various measuring instruments, 
switches and apparatus for its control. 
The direct-current high-tension motors 
have special regulators mounted upon the 
top of each machine and the bases are 
carefully insulated from the floor and 
foundations by being mounted on porcelain 
insulators. 

The high-tension direct-current system 
necessitates in many cases the use of motor 
generators for reducing the voltage to a 
proper working potential. These motor- 
generators (Fig. 3) consist of a high-ten- 
sion constant-current motor mounted in 
the centre, and on each side is directly 
connected by a flexible coupling a direct- 
current dynamo. Al! of the motors are 
connected in series and the voltage varies 
as the motors are switched on or off and 
the load is varied in the line. 

At Genoa, Italy, a high-tension direct- 
current system has been in successfu! oper- 
ation for a number of years. In that 
installation several stations are operated, 
all of the generators working in series and 


producing a line potential of more than 
8,900 volts. 

Except in special cases where it is abso- 
lutely essential that direct current be sup- 
plied to the consumer, it is undoubtedly 
the more practical method to utilize poly- 
phase currents for this class of power 
transmission work. Even when a direct 
current is necessary rotary converters are 
now so successfully and extensively used 
for transforming polyphase alternating 
currents to direct currents that there is 
little to be gained by operating directly 
with continuous currents with their trou- 
blesome commutators and unattractive 
methods of transformation from high to 
low potentials. 


A bequest of $20,000 is contained in the 
will of the late Professor Hughes (in- 
ventor of the microphone and other elec- 
trical instruments) to the Royal Society, 
of England, the bequest specifying that 
the income be given annually as a prize 
either in money or a medal for original 
discoveries in physical sciences. The 
society has finally decided to award a gold 
medal annually, to be called the Hughes 
medal, not exceeding $100 in value, to- 
gether with the balance of the income, to 
the most worthy recipient without restric- 
tion of sex or nationality, for original dis- 
covery in the physical sciences, particularly 
electricity and magnetism. 


> — — 


` Electricity is to interfere with another 
industry. It is said that owing to the 
introduction of electricity for the manu- 
facture of cigars, cigarettes and tobacco 
several thousand hands will soon be 
thrown out of work.—Concord, N. H., 
Monitor, oe ee 
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Electrical Industries in Bangkok, 
Siam. 


The development of the electrical indus- 
tries in Bangkok presents some interesting 
features to the trade just now, writes 
Consul-General Hamilton King. The 
Bangkok Tramways Company, Limited, 
received from the government in 1887 a 
concession for a street railway. This line 
was built in 1889 for horse cars, and 
changed to an electric-trolley system in 
1892. It is six miles in length, and has 
been doing a constantly increasing busi- 
ness and paying well from the start. 

The city of Bangkok is at present 
lighted from an incandescent central 
lighting station. This plant was pur- 


chased in Great Britain in 1890 by a 


Siamese company for the purpose of light- 


Fig. 2.—ONE OF THE ConsTANT-CURRENT 


MotTors—SHOWING REGULATOR AND 
BASE INSULATION. 


ing the King’s palace and for the use of 
the public. It was not operated, however, 
until 1894, as the company met financial 
difficulties. In 1897 fhe plant was 
turned over to the Bangkok Electric Light 
Syndicate, which had a 20 years’ exclusive 
franchise to furnish lights for the govern- 
ment and for the public; again, in Jan- 
uary, 1899, it changed owners, going into 
the hands of what is at present known as 
the Siam Electricity Company. From the 
time this plant was turned over to the 
Bangkok Electric Light Syndicate, it has 
been operated well and has proved a fairly 
paying investment. 

The present company has increased its 
capacity from 10,000 to 17,000 lamps, 
and has installed at the present time over 
10,000 lamps. The second annual report 
of the directors to the shareholders shows 
a dividend at the rate of four per cent for 
(he half year. 
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Perhaps the most interesting feature 
just now is the fact that the Bangkok 
Tramways Company, Limited, and the 
Siam Electricity Company are being con- 
solidated under the name of the latter. 
This new company has just secured a 
concession from the government to build 
five and one-half miles of street railway 
line through the most promising portion 
of the city of Bangkok. Thus it will be 
seen that the Siam Electricity Company 
now not only controls the concessions for 
lighting the entire city, but such conces- 
sions as have thus far been granted by the 
government for building street railways. 
The capital of this company will be about 
$500,000, gold 

Orders for the supplies have already 
been placed, and it is expected that the 
road will be in operation by the end of 
next year. 

Before consolidation, the light company 
furnished power only during the night, 
but since that time it is advertising elec- 
tric power for both night and day use. 
This will probably be taken advantage of 
by many of the smaller manufacturing 
interests of the city and may in itself 
create quite a demand for clectric supplies. 
In connection with this it may be men- 
tioned that the directors of the company 
have under contemplation the introduction 
of electric automobiles, to which they pro- 
pose to furnish power. Few cities are 
better adapted to the use of automobiles 
than is Bangkok. The streets are abso- 
lutely level, and the pavement, which now 
covers many miles, is being rapidly ex- 
tended in all directions. 

Besides this company, there are 13 pri- 
vate electric plants installed in the rice 
mills of the city; two of the forts have 
their own plants; five ships of the navy 
are lighted by electricity ; the navy-yard is 
supplied with five or six portable dyna- 
mos, and a large installation is owned by 
the Bangkok Dock Company. 

Another company is just now endeavor- 
ing to get a concession from the govern- 
ment to build a street railway on the other 
side of the river. 

The city of Bangkok lies on both sides 
of the Menam. This river is quite wide 
and has a tidal variation of from 6 to 11 
feet. The current varies from that of a 
calm stream to the treacherous torrent of 
the high-water season. Water-craft of 
every description abound—from the ocean 
steamer to the little ferry-boat of the 
native. There is no connection between 
the two parts of the city, and, as a result, 
that portion lying on the left bank of the 
river has enjoyed all the modern iimprove- 
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ments, while that on the right bank has 
been neglected. This condition of affairs, 
however, must soon change, for the new 
railway, which runs south to Petchaburee 
and will be completed within a year or 
two, will extend through that portion of 
the city on the right bank of the river, and 
must cross the stream to find access to 
the present mercantile city, either by a 
bridge or by a closely connecting ferry. 
All these developments in electrical 
lines have taken place during the last 10 
years, yet the growth to-day is far more 
rapid than ever before. The three com- 
panies that import electric supplies report 
that their business has more than doubled 
during the last 12 months, while to my 


ELECTRICAL REVIEW 


comes through London and European 


houses. This is another obstacle that can 
be removed by our manufacturers placing 
themselves in direct communication with 
importers here. American goods are in 
favor, and the prices suit. The importers 
complain of American lack of promptness 
in attention to business. While goods are 
delivered here in three months from the 
time they are ordered from Europe and 
England, seven or eight months, and 
sometimes more, are consumed in getting 
them from the United States. This de- 
Jay should be remedied. It is within my 
knowledge that answers to important 
cables have been delayed a full month. 

T quote fromaletter just received at this 


with all the Far East that will come with 
our more direct communication with the 
Philippines will remedy some of these 
difficulties ; and this, together with atten- 
tion on the part of our manufacturers to 
those points to which reference has already 
been made in this article, will put Amer- 
ica in possession of her share of this trade 
in Siam. 

I call attention to the following extract 
from an interesting letter from Vice-Con- 
sul-General L. E. Bennett, which was pub- 
lished recently. Since Mr. Bennett wrote, 
I learn that the contracts are being made 
in this city and not in Copenhagen. 


With reference t^ present work in Siam, 
I beg to state the following: 
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personal knowledge their orders during the 
last two months have exceeded those of 
any 12 previous months. There is a large 
and rapidly increasing business along this 
line in Bangkok, and there is no reason 
why the United States should not get a 
generous share. The tendency is toward 
the American market. The orders for 
the entire supplies for the new tramway 
during the last two months have been 
placed in the United States, with the ex- 
ception of the rails. The order for the 
rails went to England, because the com- 
pany thought they were unable to secure 
the peculiar kind they wished in any other 
country. This, however, I believe, is 
largely due to want of information on the 
subject, a cause which more familiar ac- 
quaintance with our manufactures will no 
doubt set aside. Again, a large quantity 
vf the American electrical goods used here 


office from one of the leading importers of 
this city: 


My experience in doing business with the 
United States for the last 10 years is that, 
generally, in the United States you get for 
the same money a better article than in 
most European countries; but, with few ex- 
ceptions, American firms are not prepared 
for business with distant countries. Some 
of them have not even a cable address, and 
nearly all are slow and unsystematic in their 
correspondence. .. . Shipping arrangements 
to Siam are also defective, as mych as four 
or five months sometimes elapsing between 
shipments from New York (whence we get 
most of our goods) and arrival in Bangkok. 

In consequence, we often prefer to order 
dearer or inferior articles from Europe, to 
avoid delay and uncertainty. 


The packing of the goods, I am pleased 
to report, has been materially improved 
during the last year. While one lot has 
come in a most unfortunate condition, yet 
the importers, on the whole, report satis- 
faction in this line now. It is to be hoped 
that the improved condition of shipping 


_ated by electricity, 


Tramways—Mr. A. Westenholz has just se- 
cured a new concession to make about five 
miles of new electric street railway line in 
the city of Bangkok, and has effected the con- 
solidation of the present existing street rail- 
way line, about six miles in length and oper- 
with the electric light 
company, so that the present central lighting 
plant and the existing electric street rail- 
way line and the new proposed line of about 
four miles will -all be operated as the Siam 
Electricity Company, Limited. Their capi- 
tal will be about $500,000, gold. 

The electric power will be supplied by the 
lighting company, which will now run day 
and night, and some additional machinery 
will be required by the company for operat- 


-ing the new lines; also rails, ties, fastenings, 


insulators and copper conductors. 

The existing line of about six miles in 
length will require, at the same time, to be 
relaid with new rails, as the present rails 
are about worn out. 

The work will probably be started at 
once. À 

The leading importers of electrical sup- 
plies in this city are the Siam Electricity 
Company, Limited, the Siam American 
Trading Company, and the Bangkok Dock 
Company. 
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Export Notes 


On her last sailing for Genoa from New 
York city the steamer Aller had aboard 
$30,000 worth of electrical machinery, and 
heavy consignments of general electrical 
apparatus for Milan. 

Manchester, England, was the port of 
destination for $25,000 worth of trolley 
poles, $38,000 worth of electrical material 
and $53,600 worth of finished steel, 
shipped by recent steamer. 


A Glasgow, Scotland, engineering firm 
has chartered a vessel of some 4,000 tons 
burden for a series of eight voyages from 
this country to Welsh ports. The vessel 
will carry nothing but Carnegie steel. 


One of the largest consignments of 
electric railroad material ever sent to 
Rangoon, India, was shipped recently from 
New York. Its value was $120,000. On 
the same steamer was $38,000 worth of 
steel. 


The cost of the Mysore, India, power 
plant, which will be installed at the Cau- 
very Falls, is stated, will be $1,250,000. 
The contract was secured by American 
manufacturers against universal com- 
petition. . 

Belleville, Ont., is to be lighted by 
Dean, Shipley & Company, of New York, 
for a long period. This firm has secured 
the electric light and street railway fran- 
chises for that city and will issue $450,000 
in bonds. 

A shipment of general electrical mate- 
rial, which was made during the first week 
in December to London, was valued at 
$35,000. It is stated that this shipment 
was for home consumption and not for 
reexportation. | 

An expenditure of $8,000 for telegraph 
and telephone supplies has been authorized 
without the formalities of bids by the 
Director General of Posts and Telegraphs 
at Madrid, Spain. The purchases will be 
made early in January. 
= The Japanese Imperial Navy, which 
has of late years been adopting more 
and more American electrical appara- 
tus, has recently sent a representa- 
tive to this country with full power 
to place heavy orders for structural 
material for the Arsenal at Kuri, which 
will have a very complete equipment both 
in its steam and electrical departments. 
' Card catalogues recently got out by 
American export houses and sent to Con- 
sul General Holloway, in St. Petersburg, 
Russia, have amply proven their utility 
as Colonel Holloway had inquiries from 


ELECTRICAL REVIEW 


over a dozen persons in that city within 
24 hours after the matter appeared in the 
local newspapers. One Moscow merchant 
submitted a list of 12 classes of exporters 
whose addresses he desired. 


The Spanish Government has recently 
published a report showing the extent to 
which European countries are interested 
in the electrical arts in Spain. At present 
Madrid has 12 power stations. In the 
entire kingdom there are 443. Two of 
the former supply power for street rail- 
ways, nine for lighting, and the twelfth 
plant, now in process of construction and 
which will be the largest of all, is to supply 
power for both purposes. 


Pensacola, Fla., has never been con- 
sidered a very important city as compared 
with the larger seaports of the North, 
but a glance at its gross export figures for 
the last week of November will probably 
astonish those unacquainted with south- 
ern industry. ‘The exports in question 
were valued at $539,571, and were dis- 
tributed as follows: Liverpool, $260,106 ; 
Genoa, $119,897; Venice, $84,348; Glas- 
gow, $29,202; Rotterdam, $21,374; Sun- 
derland, $46,925; Buenos Ayres, $7,709. 


In Spain several large enterprises are 
reported, the most important being one 
which is projected by Sefor Enrique 
Aresti y Torres, of Bilbao, which is in- 
tended to utilize the River Nalon in Aus- 
turias. Another similar scheme to use 
the river Ebro is being promoted by Senor 
Romero, of the same city. A large num- 
ber of other new electrical enterprises have 
recently been started, the capital for many 
of them coming from Cuba and Puerto 
Rico. Engineers and contractors who de- 
sire to obtain further particulars may ad- 
dress the United States Consul in Bilbao, 
but if they desire to send catalogues, price- 
lists or correspondence to the parties inter- 
ested all such matter should be in the 
Spanish language. 

Dr. H. Igarashi, director of the Im- 
perial telephone service in Tokyo and 
Yokohama, Japan, is in the United States 
looking up new telephone devices and is 
said to have been considerably impressed 
with the fact that more than 7,000 tele- 
phones are in operation in the city of Min- 
neapolis, Minn., while in Tokyo, his native 
city, whose population is one million and 
a half, there are only 7,000 instruments. 
The Imperial Government has, however, 
orders for 10,000 more and will secure the 
latest and most modern equipment for this 
rapidly increasing service. Dr. Igarashi 
further stated that the Bell system is at 
present used and owned by the govern- 
ment. Very little underground work is 
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seen, the wires being strung overhead and 
the construction used is very similar to 
that employed in the United States. No 
nickel-in-the-slot or measured. service in- 
struments are used in Japan since the 
rates charged are very low—equal to about 
$30 a year in American money. 


There seems to be a good opportunity for 
American coal producers to secure at least 
part of the contracts for the Chemin de 
Fer de Etat (French State Railway) for 
40 to 50,000 tons of coal, the conditions 
being as follows: 1. The coal is to be de- 
livered at Ia Rochelle, probably in the 
basin known as La Pallice, in the com- 
pany’s cars. 2. The price per ton must 
include cost, transportation and duty. The 
duty is 1.20f per metric ton. 3. Payment 
is made within 15 days after delivery. 
4. The prices paid by the government for 
their last purchases were about as follows: 
Fine coal (menu), containing a large per- 
centage of dust, 27.50f per ton; coal with 
a fair percentage of lumps (25 to 30 per 
cent), 32.80f per ton. The prices 
referred to are to be “franco,” that 
is, the seller to pay the duty, the 
coal being delivered on cars along- 
side ship. Heretofore the railway has 
been accustomed to pay a premium for 
better fuel than the contract called for 
and to diminish the price of coal proven 
inferior than demanded in the tenders. 
The road is stated to burn 220,000 tons 
annually. 


A newspaper report states that the 
Philippine Company, which has been in- 
corporated with a capital of $1,000,000, 
will bid for railway and street railroad 
franchises covering 300 miles on the island 
of Luzon, after the passage by Congress 
of the Spooner bill which provides for the 
Philippines. The counsel for the com- 
pany, Mr. William H. Stayton, said in a 
recent interview that an electric railway 
300 miles long will be laid, providing the 
franchises are granted, from Dagupan 
through Manila to the southern end of the 
island. Electricity will be used as it 18 
less expensive than steam power. In both 
Manila and Dagupan street railway fran- 
chises will be bid for as both of those cities 
are populous and need street cars. Mr. 
Stayton is said to have further stated that 
he expected ‘the overhead trolley railway 
from Dagupan to the southern end of the 
island to rapidly develop that part of the 
country, and though there is 8 railroad 
from Manila to Dagupan now it is only 
an inland road, while the Philippine Com- 
pany’s plan is to make the road extend to 
the coast. The company’s electrical engl- 
neer, A. N. Wheatley, of Chicago, is said 
to have sailed a few days ago from San 
Francisco for Manila in order to be there 
in time to bid for the franchises. 
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Wall Street and the Electrical 
Stock Market. 

On the New York Stock Exchange, 
General Electric closed the week at 191 
bid and 193 asked, showing a loss of 4 
points. Metropolitan Street Railway, of 
New York, closed at 170% bid and 171 
asked, indicating a loss of 31% points for 
the week. Brooklyn Rapid Transit closed 
at S57% bid and 86 asked, showing a gain 
of 23% points. Third Avenue Railroad 
closed at 118 bid and 120 asked, showing 
a gain of 1 point for the week. Manhat- 
tan Railway, of New York, closed at 
114% bid and 115 asked, indicating a 
gain of 154 points for the week. 

On the Boston exchange, American 
Telephone and Telegraph closed at 15414 
bid and 155% asked, showing a loss of 1% 
point. Erie Telephone closed at 99 bid 
and 100 asked, indicating a loss of 1 point. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Elec- 
tric Company of America closed the week 
at 934 bid and 9% asked, showing a gain 
of 34 point. Union Traction closed the 
week at 3634 bid and 361% asked, indicat- 
ing a gain of 14 point. 

On the curb, or outside market, in New 
York, Electric Vehicle closed the week at 
20 bid and 21 asked, indicating a gain of 
234 points. Electric Boat closed at 2814 
bid and 291% asked, indicating a loss of 
114 points for the week. Consolidated 
Equipment closed the week at 1314 bid 
and 135 asked, showing a gain of 1% 
point. 

Wall street, December 29, 1900. 

— -> 
PERSONAL. 

Mr. W. R. Mason, who has recently been 
the St. Louis manager for the Siemens 
& Halske Electric Company of America, 
will hereafter act as district manager for 
the Northern Electric Manufacturing 
Company, of Madison, Wis., and the Stan- 
ley Electric Manufacturing Company, of 
Pittsfield, Mass. Mr. Mason has taken 
offices at 110 Laclede Building, St. Louis. 


Mr. Chas. H. Schum, who has been with 
Messrs. F. A. La Roche & Company. of 
New York city, for the past four years, 
has resigned his position as electrical engi- 
neer to accept a position with the Berg- 
mann Electromotoren und Dynamo 
Fabrik, of Berlin, Germany. Mr. Schum 
is a graduate of Sibley College, Cornell 
University, Class of 1895, and has had an 
extensive experience in switchboard and 
dynamo practice. He is also an associate 
member of the American Institute of 


Electrical Engineers. Mr. Schum left 
New York for Germany on the Kaiser 
Wilhelm der Grosse, which sailed on Jan- 
uary 3. 
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LATE NEWS. 


An underground conduit is being in- 
stalled by the Fergus Falls, Minn., local 
telephone company. The conduit is a 
12-duct tube and will contain two cables 
of 100 and 200 wires each. 


A newspaper despatch from Washing- 
ton, D. C., says that Nikola Tesla has been 
asked by Rear Admiral Royal B. Bradford, 
U. S. N., chief of the Bureau of Equip- 
ment, to submit to the Navy Department 
a trial wircless telegraphy system per- 
fected by him. 


The Riker Motor Vehicle Works, at 
Elizabethport, N. J., were partly destroyed 
by fire on the night of December 29. Sev- 
eral unfinished electromobiles were burned 
as well as a considerable quantity of raw 
material. The loss is estimated at from 
$40,000 to $60,000. The plant is valued 
at $500,000 and about 300 men are em- 
ployed. 


The annual report of the Texas Railroad 
Commission, which has just been filed 
with Governor Savers, contains a num- 
ber of legislative recommendations, the 
most important of which is that a law be 
passed giving the Railroad Commission 
the power to regulate the rates and charges 


of all telegraph and telephone companies 
doing business in Texas, and compelling 
all such companies to maintain general 
offices in that state. 


Meetings of the stockholders of the Edi- 
son Electric Illuminating Company of 
Boston and the Boston Electric Light 
Company will be held within two weeks to 
consider a proposition to combine the two 
companies. Each company now pays 
eight per cent dividends and is said to 
earn a great deal more. The new plan is 
to eliminate competition and to enable the 
stockholders to receive large surplus earn- 


ings. Mr. J. Pierpont Morgan is the 
largest stockholder in the Edison company 
and rumor credits him with arranging the 
details of the proposed consolidation. 


Recent press despatches from Chicago 
announced that a system of duplex tele- 
phony had been adopted by the Chicago 
Telephone Company, by which two con- 
versations could be held simultaneously. 
The ELectricaL Review is informed that 
this statement is an error, which arose 
from the fact that the Chicago Telephone 
Company had announced a lower rental 
which involved the use of a second tele- 
phone line and a second telephone at $75 
a year. ‘T'nis is a lower price than the 
company has had heretofore and to a 


great many subscribers who have an over- 
loaded wire, having but one line and one 
telephone, the auxiliary instrument will 
act as a relief to their traffic. 
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Gas Thermometers. | 


The use of gas thermometers at 
high temperatures is the subject of 
an interesting paper by Messrs. Hol- 
born and Day, in Wiedemann’s An- 
nalen. Experiments with porcelain ves- 
sels, glazed and unglazed, have shown that 
this material is unsuitable for the con- 
struction of the containing vessel, espe- 
cially when the gas used is hydrogen. 
Platinum iridium vessels (10 or 20 per 
cent iridium) containing nitrogen appear 
to be very trustworthy; after the ther- 
mometer has been heated to 1,100 degrees 
centigrade for a considerable time, the 
indications of the instrument at low tem- 
peratures remain unaltered. The thermo- 
elements usually employed for the meas- 
urement of high temperatures have been 
carefully compared with this gas ther- 
mometer and the electro-motive force 
represented as a quadratic function of the 
temperature. With these thermo-elements 
the melting-points of a series of metals 
have been determined, so that the cali- 
bration and control of other elements is 
made independent of the standard nitro- 
gen thermometer. The authors claim 
that the error in the determination of high 
temperatures (up to 1,150 degrees cen- 
tigrade) does not exceed one degree centi- 
grade. The influence of air on the melt- 
ing-points of copper and silver is interest- 
ing, as is evident from the following num- 
bers: Copper (pure), 1,084.1 degrees cen- 
tigrade, (in air) 1,064.9 degrees centi- 
grade; silver (pure), 961.5 degrees cen- 
tigrade, (in air) 955 degrees centigrade. 

ces oN eae tans ae 
OBITUARY. 

William H. Moore, aged 46 years, died 
at his home in Plainfield, N. J., on De- 
cember 26, of typhoid fever. Mr. Moore 
had served two terms in the Plainfield 
common council, and at one time was 
associated with Mr. Thomas A. Edison. 
lle made several trips abroad for 
Mr. Edison, one of them being to 
Japan to secure samples of bamboo to be 
used as filaments in incandescent lamps. 
Mr. Moore’s travels resulted in his being 
successful in finding the special type of 
bamboo which was used in the filament of 
the early Edison lamps. 

Lian Selamat Asati 

It is stated that the Iowa Telephone Com- 
pany is soon to be absorbed by the Central 
Union Company and the Iowa stockhold- 
ers have agreed to exchange all their hold- 
ings for Central Union stock, as most of 
the $769,900 stock and of the $200,000 
in bonds of the Iowa company are owned 
by two other Bell concerns—the Central 
Union and the American Telephone and 
Telegraph companies. There was no pro- 
test among the Iowa’s-stockholders. 
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Automobiles 


Connecticut has a regularly incorporated 
automobile club which has been recently 
chartered for $5,000 and will have its 
headquarters at Bridgeport. 


The Shah of Persia is reported to have 
recently traveled from the border to 
Teheran, the capital, in an automobile 
manufactured by a French firm. 


A rather curious incident occurred re- 
cently in Boston when a horse was pulled 
by an automobile out of a hole into which 
he had fallen and where he was stalled. 


Another automobile club has been form- 
ed in Boston and will have its clubhouse 
in Brookline. The new organization will 
be incorporated under the name of the 
Automobile Club of New England. 


The city of Pittsburgh, Pa., has a motor 
fire engine and hose carriage in. its fire 
department. The motive power of the 
engine will of course be steam while that 
of the hose cart is electricity. 


Recent incorporations in automobile 
cireles include that of the Michigan Auto- 
mobile Company, of Grand Rapids, Mich., 
chartered for $50,000 by W. S. Daniels. of 
that city, and B. J. Carter, of Jackson. 


A Chicago evangelist is reported to 
have asked for contributions looking 
toward the establishment of gospel auto- 
mobiles. “If you can not give $1,000, 
give $500,” he is reported to have said. 
As an inducement he offers to name an 
automobile after any one who sends him 
a complete outfit. 


An automobile club has been formed in 
Mt. Vernon, N. Y., by a number of well- 
known New Yorkers, many of whom own 
country seats on the northern shore of 
Long Island Sound and throughout West- 
chester County. The new organization 
will be known as the Westchester Auto- 
mobile Club. 


The contractor who holds the contract 
for carrying Boston’s mail is said by local 
papers to be interested in motor vehicles, 
and though it can not be stated with abso- 
lute certainty that automobiles will be 
used for delivery there seems now every 
probability that such will be the case. The 
contractor refuses to either deny or con- 
firm the report. 

New Haven’s (Ct.) police department 
ig said to be drafting a bill which will be 
presented to the Connecticut Legislature 
in January, regarding the speed of auto- 
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mobiles. Complaints have been received 
from all over the state regarding the high 
speeds indulged in and the police depart- 
ment will endeavor to regulate the mat- 
ter and fix a maximum rate for all 
vehicles. 


Tours in automobiles seem to be quite 
au fait. Twice within four years an In- 
diana newspaper has sent a representative 
on a bicycle throughout the state to obtain 
authentic information about the roads and 
get other information which would be of 
assistance to wheelmen, and recently in- 
stead of sending its bicycle man the enter- 
prising paper despatched an automobile 
on the same service to show the advan- 
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tages and disadvantages of touring in such 
machines. 


An interesting race occurred in New 
York recently when the automobile ambu- 
lances of the Presbyterian and Roosevelt 
hospitals chanced to meet on Fifth avenue 
in the evening. Both machines had left 
their patients at the hospitals and were 
returning to the stables and chanced to 
meet at T'wenty-sixth street; from there 
to Fifty-ninth street it was nip and tuck, 
but at length the Presbyterian ambulance 
forged ahead and was half a block ahead 
at the finish. 


Motor vehicle manufacturers have be- 
come organized and at a recent meeting in 
New York they decided to form an organi- 
zation known as the National Association 
of Automobile Manufacturers. The fol- 
lowing officers were elected: 

S. T. Davis, Jr., president; John H. Flag- 
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ler, first vice-president; J. Wesley Allison, 
second vice-presiaent; D. S. Walker, treas- 
urer; E. P. Wells, secretary; board of di- 
rectors, comprising 15 members, to serve 
for one, two and three years, respectively: 
Three years—John Brisben Walker, C. J. 
Field, E. P. Wells and Alexander Winton; 
two years—J. M. Hill, A. L. Riker, W. C. 
Baker, R. A. Ballantine and John H. Flag- 
ler; one year—S. T. Davis, Jr., F. T. Brad- 
bury, W. T. Duryea and a representative of 
the Daimler Manufacturing Company. 
Under the caption of “Runaway Auto- 
mobiles” the Horseless Age recounts an in- 
cident which occurred recently in Indian- 
apolis. A curious boy climbed into a 
vacant automobile standing by the curb, 
turned on the power and jumped out. The 
machine having a clear field got up con- 
siderable speed and was doing nicely until 
it attempted to knock down a trolley pole. 
Both were wrecked. In the same city a 
few weeks before that a horse, who was 
stated to be of an inquiring turn of mind, 
was left standing facing an automobile 
whose owner had left it for a few moments. 
Moving up to the machine the horse mis- 
chievously pushed the bar with his nose, 


whereupon the automobile ungallantly 
pushed horse and carriage on to the side- 
walk. The animal put up a determined 
fight for his rights, but was driven back 
inch by inch, and when the combatants 
were separated the automobile had de- 
cidedly the best of it. 


A Novel Arc Lamp. 


In the accompanying illustration is 
presented an arc lamp which is the inven- 
tion of Mr. J. H. Hallberg, of Peabody, 
Mass., and assigned by him to the Helios- 
Upton Company. At the top of the lamp 
is a double-throw switch and a bare wire 
resistance coil with means for adjustable 
connection thereto, to adapt the lamp for 
either direct or alternating-current cir- 
cuits. The lamp-shell, or casing, has an 
aperture in its side large enough to af- 
ford -a view of an incandescent lamp 
inside, which, by means of an adjustable 
contact, receives the current when the up- 
per carbon is nearly consumed. By means 
of this incandescent light ample notice is 
given that the arc lamp needs trimming, 
thus obviating the removal of outer and in- 


ner globes to ascertain how much there 
is left of the carbons. 


EAEN 

Reports have lately been increasing re- 
garding the electrolysis scare felt by the 
water companies in various cities through- 
out the country, and now a despatch from 
Albany, N. Y., states that one of the tele- 
phone mains in that city has been recently 


severely damaged by the electric current, 
though no trouble has been so far experi- 
enced by the water department. The elec- 
tric company is said to have settled the af- 
fair amicably and so arranged that it can 
not occur again. 
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Recent Evlectrical 
Patents aaa | 


Mr. Frank A. Marrick, a resident of 
Johnstown, Pa., has been granted a patent 
on a simple little device to be applied to a 
trolley head, and which is designed to pre- 
vent arcing and sparking due to moment- 
ary separation of the bearing surfaces of 
the wheel and spindle by reason of the vi- 
brations or play of the wheel. The in- 
vention consists of a pin slidably mounted 
in an opening in the bearing of the head. 
This pin is arranged to bear upon the axle, 
and in order to hold it in this position a 
spring is secured to the journal bearing 
and rests upon the projecting end of the 
pin to hold it down. The invention has 
been assigned to the Lorain Steel Com- 
pany, of Pennsylvania. 

A new commutator that embodies sev- 
eral important points has recently been 
patented in the United States by a German 
whose name is Fritz Kaeferle, and whose 
residence is Hanover, Germany. An axle 
is provided on which a pair of disks are 
mounted, one being rigidly fixed to the 
axle, the other fitting snugly thereon, but 
movable backward and forward. The 


‘body of the commutator is formed of a | 


plurality of lamella separated by any 
suitable intervening insulating material, 
the whole being provided on each side with 
annular ribs or grooves, in which rings 
consisting of some good insulating ma- 
terial snugly fit. This body portion sur- 
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rounds the axle but does not rest upon it, 
an annular chamber being thus formed 
which allows for the contraction and ex- 
pansion of the body under influence of 
changing temperatures without disturb- 
ing its form. Another pair of rings is 
placed upon the first-mentioned rings, and 
the disks are provided with V-shaped an- 
nular ribs which bear against these last- 
mentioned rings. The end of the shaft is 
screw threaded, and a nut operated thereon 
is arranged to force the movable disk 
towards the stationary one, and thus clamp 
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the body tightly between the two. By 
this means a very simple device is formed, 
in which there is little liability of the ele- 
ments becoming separated, and yet, should 
it become desirable to change the body, 
the lamell# may be readily removed and 
replaced. 

Another patent has been issued on a 
decidedly novel manner of driving motor 
vehicles. In this case the motor is mount- 
ed within the body, and preferably directly 
beneath the seat, where it is completely 
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METHOD oF DRIVING AUTOMOBILES, 


enclosed, and thus protected from all dirt 
and dust. The motor shaft carries @ 
small bevel pinion which meshes with a 
large gear wheel, secured to the upper end 
of a vertical shaft that passes down 
through to the under side of the vehicle 
body. A transversely arranged horizontal 
shaft is supported by suitable brackets di- 
rectly beneath the body and is provided 
intermediate its ends with a bevel-gear 
wheel, that meshes with a similar wheel 
upon the lower end of the vertical shaft. 
Both ends of the transverse shaft have 
sprocket wheels and similar sprocket 
‘wheels are secured to the rear wheels of 
the carriage or vehicle. These respective 
sprocket wheels are connected by suitable 
sprocket chains. As it is necessary in ma- 
chines of this kind to provide a small 
rapidly running motor, this simple mech- 
anism provides gears which greatly reduce 
the speed with a consequent increase of 
power. Furthermore, the entire mech- 
anism is out of the way, and, as ball-bear- 
ings are used, friction is reduced to a 
minimum. The invention is the idea of 
Mr. Bernard Berendsen, a resident of Mil- 
waukee, Wis. 


eo 
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COPPER EXPORTS. 
Exports of copper, ending with Octo- 
ber 30, are given by the United States 
Treasury Department in the following 


table. The comparison between the fig- 
ures for the different years is interesting : 


Ingots, bars. etc., lbs.: 1900. 1899. 1898. 
To United Kingdom.. 656,196,403 88,021,389 68.530.104 
To France.........s... 59.434.048 44,289,845 41,906,190 
To Germany.......... 957, $0,828,447 36.174.108 
To other Europe...... 121,985.019 64,572,684 267,914 
To B. N. America..... 1,208, 467 849,445 1.264.817 
To Mexico ..... .... 292,176 249,978 287,742 
To other countries.... 6,826 27,450 171,749 
Total.......... . «ee. 800,160,741 188,888,883 286,559,624 
Copper matte tons: 
To United: Kingdom.. 4,402 468 4,850 
To Germany..... ..... 300 nee. 2 
To Mexico..... oe ‘awe aie 8,243 2,160 8,026 
To other countries.... T73 rer ree 
Total......... osoo. 8,017 2,682 7,878 
Total value............ $50,204,676 $81,589,113 $27,686,060 
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' Telephone ana 
Telegraph: . 


l An independent telephone exchange will 
soon be installed in Lafarge, Wis. 
Telephone lines are being strung be- 
tween Crookston, N. D., Beltrami, Gary 
and Fertile. . 


J. W. Edwards, of Phoenix, Ariz., has 
recently purchased the city telephone ex- 
change of Aledo, Ill. 


Certificates have been filed in Ottumwa, 
Iowa, by the Ohio Telephone Company 
for an increase of its capital stock from 
$40,000 to $75,000. 

A franchise has been granted by Grand 
Rapids, Mich., to the Citizens’ Telephone 
Company, which wil] build and maintain 
a telephone exchange in that city. 


Two telephone lines: will be constructed 
in the near.future in Quincy, Ill., one con- 
necting that city with Ambrose, in Han- 
cock County, and the other with Clayton. 


Negotiations between the Southern Bell 
Company and the local company of West 
Point, Ga., have resulted in plans which 
will assure that city of first-class telephone 
service. 


The Kinloch Telephone Company has 
been granted a franchise in Edwardsville, 
Ill., to erect poles and string its wires 
along the streets of that city and also to 
make connections with cities and towns 
in the vicinity. | . 

A franchise has been granted to the 
Fayette Telephone Company, of Lexing- 
ton, Ky., to build and maintain an. ex- 
change in that city to connect with sur- 
rounding towns. l | | 

A permit has been granted by the offi- 
cials of Toronto, Canada, to the Bell Tele- 
phone Company for the erection of a two- 
story brick office, which will be erected 
at a cost of $2,000. 


Brown County, Ind., which at the pres- 
ent time possesses neither railway. nor 
telegraph facilities, is soon to have a tele- 
phone system. Franchises are said to have 
been asked for and the promoters of the 
plant confidently expect to receive them. 


Telephone extension in: Utah-has reach- 
ed north from Salt Lake City toward 
Samaria and that settlement is now in 
communication with Ogden and the lines 
will soon reach Mallad. Southward the 
extension reaches Mt. Pleasant. Seventy- 
four new telephones were installed in Salt 
Lake City during October. 
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Electric 
| Lighting 


Brazil, Ind., has recently contracted for 
a $19,000 electric plant. 
| A new dynamo of 2,000 lights capacity 
has been recently installed in Rensselaer, 
Ind.. E vi a ee Bs. 
Cuba, Ill., has a $10,000 electric ight 
plant in which the current was turned on 
during the past week. 


The city fathers of Creston, Jowa, are 
figuring with a Des Moines contractor 
for an electric and gas lighting plant. 


The Lebanon, Ore., Electric Light and 
Water Company will soon install a new 
electric light system in that city to replace 
the present incandescent service. 


- A ten years’ contract has been granted 
by the city council of Portsmouth, N. H., 
to the Portsmouth Electric Light and 
Power Company, for lighting the streets 
of that city. 


A press despatch from Martinsburg, W. 
Va., states that the erection of a municipal 
electric light plant in Hagerstown, Md., 
‘has resulted in decreased charges for light- 
ing houses in that city. 


A report from Pennsylvania states that 
the Harrison Light and Power Company 
and the township committee of that village 
have agreed to continue the present sys- 
tem of lighting in Mullica Hill. 


Plans have been drawn for the construc- 
tion of a $30,000 power-house in Kenosha, 
Wis., for the Kenosha Electric and Gas 
Company, and work on the new building 
will be started as soon as possible. 


The cost of installing the electric light- 
ing plant in Tion, N. Y., is stated to be 
$30,088.60. Two circuits will be run, 
‘street and commercial, and the proceeds 
‘from the latter it is believed will prove a 
‘paying investment. | 

Current was turned on in the plant of 
the Shamokin, Pa., Light, Heat and 
' Power Company, on December 15. The 
plant measures 100 by 200 feet, and was 
erected at a cost of $175,000, the building 
alone costing $30,000. 

Ravenswood, W. Va., has determined, if 
possible, to own its own electric lighting 
plant and the proposition of issuing $8,- 
000 in bonds for that purpose will be dis- 
cussed by vote at the municipal election 
„on the first Thursday in January. 

A report from Pittsfield, Mass., states 


that Miles Dunham is endeavoring to pur- 
chase an electric light plant for the illu- 
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mination of that city. Local parties are 
alsa injerested and are giving the, pramo- 
ter all.the encouragement possible. . 


A company in La Salle, Ill., has for 
some time past been agitating a franchise 
for electric lighting, and at a recent meet- 
ing of the special fire and light committee 
the matter was taken up for consideration, 
but no definite conclusion was reached. 


Citizens of College Hill, near Beaver 
Falls, Pa., recently voted for the issuance 
of $12,000 in bonds to erect an electric 
light plant. The matter was considered 
to be unanimously popular, as out of 91 
votes only three were cast against the 
plant. 


Two new arc lighting machines costing 
$2,000 were recently installed in Merrill, 
Wis., by the Merrill Railway and Lighting 
Company. When this service is supple- 
mented with the new machines it is stated 
that no city in Wisconsin will be better 
lighted. 


Bryn Mawr. University, in Pennsyl- 
vania, has asked the city authorities for 
$100,000 for a heating and lighting plant. 
Such a plant connected with the institu- 
tion would greatly increase the efficiency 
of its curriculum and facilitate higher 
education in the electrical arts for women. 


A company has recently been incorpo- 
rated in Guthrie, O. T., to furnish electric 
power for light and heating plants in 


‘Chickasaw. The capital stock of the new 


company is $250,000 and the incorpora- 
tors are A. B. Campbell, of Minco, I. T.; 
H. B. Johnson, of Chickasaw, and E. E. 
Blake, of El Reno. 


A corporation to be known as the Empire 
City Gas and Electric Company was in- 
corporated on December 13 in Trenton, 
N. J., with a capital stock of $500,000, 
to supply heat, light and power. Its in- 
corporators are G. W. Lynch, Martin 
Caflesch and John T. Underhill, all of 
Jersey City. 


The Monongahela Electric Light and 
Power Company, of Pennsylvania, has de- 
nied the report that its plans for a big 
electric light plant at Rankin had fallen 
through and recently stated that the 
Homestead plant will be torn down and 
that borough will in future be lighted by 
power supplied from Rankin. 


Papers have been filed with the city 
officials of Alton, Ill., showing the transfer 
of the rights and franchises of the Alton 
Electric and Service Company to the 
Alton Railway, Gas and Electric Com- 
pany. President Vreeman and J. H. 
Blessing, for the new company, are re- 
ported to have sold to the old company all 
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their interests and machinery. No price 
was stated. ro 

Minneapolis, Minn., is to have eheaper 
electricity, as the General Electric Com- 
pany, of Minneapolis, has announced a 
new method of computing charges for 
current, which is practically one-third 
lower than formerly to persons who use 
their lights more than one hour per day. 
The company’s policy is believed to be in 
the line of reducing rates as fast as the 
patronage increases, so as to give the 
greatest benefits to those who use its cur- 
rent. 


Fire entirely destroyed the plant of the 
Citizens’ Light and Power Company, 
Rochester, N. Y., between one and six 
o’clock’ on the afternoon of November 25. 
The total loss is estimated at $160,000, 
which is partially covered by insurance. 
It is said that friction was probably the 
cause of the fire, there being a short cir- 
cuit. The dynamo man lost control of 
his two water-wheels, one of the rope 
drives jumped a pulley, and the resulting 
friction caused sparks which ignited the 
oil-soaked floor. No one is held respon- 
sible for the fire, as it appeared unavoid- 
able. 


Mr. J. D. Houseman, manager of the 
St. Louis, St. Charles & Western Railway 
Company, is reported to be negotiating 
for a franchise to lay conduits along the 
various roads in St. Louis County, Mo., 
for electric light and power. As a result 
of Mr. Houseman’s notification to the 
County Court that body postponed for 
another week the granting of a franchise 
to the Arial Electric and Manufacturing 
Company, which has had a petition pend- 
ing in court for the last month, the object 
being to see whether Mr. Houseman or the 
first petitioner would make the better 
proposition. 

The Pueblo, Colo., Traction and Elec- 
tric Company went out of existence on De- 
cember 7, having been absorbed by the 
Pueblo Traction and Lighting Company, 
whose incorporation articles were filed 
with the Secretary of State and show a 
capitalization of $1,500,000 stock. It 1s 
stated that the reason for the absorption 
of the old company and the incorporation 
of the new is the desire of the directors 
to increase their bond issue to a figure 
commensurate with the improvements 
they wish to make, the capitalization of 
the old company being but $500,000 and 
the bond issue run out. Some time pre- 


vious to this step the old company realized 
that the improvements which had been 
made in the city would necessitate their 
extending their own facilities and action 
was accordingly taken. 
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A British View. | 

It is satisfactory to know that British 
engineers and manufacturers are seriously 
examining the causes which have enabled 
German and American works to success- 
fully compete with their productions. Sir 
Lowthian Bell dealt with the subject in 
his address to the Institution of Junior 
Engineers on November 30. In the course 
of his remarks he said: “Some corre- 
spondents of our newspapers attributed our 
loss of ground in the race to ignorance of 
the scientific truths on which success was 
dependent; but they could not be aware 
that at Newcastle, Leeds, Nottingham, 
Sheffield, Edinburgh and Glasgow there 
were large and well-appointed colleges for 
teaching the sciences which for the last 
25 years had been deemed indispensable 


in Great Britain for a successful career 


in metallurgy. Moreover, every iron 
works of any importance possessed a suit- 
able laboratory as a guide in its daily 
operations as wel]! as for original research. 
Comparison between the United States and 
England involved two conditions—that 
imposed by nature, and that resulting from 
igncrance and conseyuent want of skill; 
the former was unavoidable, the other sus- 
ceptible of remedy. Now, taking the 
Middlesborough district in this country 
and Pittsburgh and its vicinity in America, 
it appeared that the final cost of the min- 
erals, mining and carriage included, con- 
sumed for each ton of pig iron at Pitts- 
burgh and Middlesborough was almost 
identical.” Though Sir Lowthian Bell’s 
estimate of the alleged advantages of the 
Pittsburgh works may do something to re- 
assure British manufacturers, his remarks 
as to educational facilities and industrial 
rescarck are not so convincing. True, we 
have our university colleges and technical 
schools, but in how many districts are they 
considered by the manufacturers to have 
any real connection with industrial prog- 
ress? When the business man really be- 
lieves in such institutions, he does not re- 
gard them merely as places where a smat- 
tering of useful knowledge can be ob- 
tained, but as laboratories where adequate 
provision has to be made for scientific re- 
search. As for the laboratories provided 
for investigation in iron works and other 
manufactories, they are as nothing in com- 
parison with what they ought to be. When 


they do exist, they are often regarded as 
failures unless every year the cost of their 
upkeep is less than the saving they effect. 
What British manufacturers mostly lack 
is belief in scientific results and sympathy 
with the scientific spirit. So long as they 
are deficient in these qualities, they will 


be unable to derive the fullest advantage 


from scientific progress.—Nature. 
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Convention of the Northwestern Elec- 
“trical Association at Milwaukee. - 
The convention of the Northweésterh 
Electrical Association will be held at Mil- 
waukee, Wis., on January 16, 17 and 18 
next, when the following papers will be 
presented: “The Rate Question,” by 
Henry L. Doherty, New York; “Synchro- 
nous Converters,” by Professor W. E. 
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Goldsborough, Purdue University; “The 
Series Incandescent Lighting System of 
the Future,” by P. D. Waggoner, Schenec- 
tady, N. Y.; “Practical Line Construc- 
tion,” by Loren W. Burch, Madison, Wis. ; 
“Educationof Central Station Employees,” 
by Professor D. C. Jackson, Wisconsin 
University. 

Other papers not ready for announce- 
ment will be read, and the session promises 
to be one of great interest. 


Finished iron has recently been shipped 
to Mexico in heavy consignments, one 
which was made a few days ago being val- 
ued at $25,000. 
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A Self-Lubricating Trolley. 

Among the most interesting of recent 
‘inventions which have been designed and 
patented for street railway purposes is the 
trolley harp and wheel invented by Fran- 
cis A. Le Court, of Rockport, Mass., which 
is a device whose principal value is said to 
be not so much in the bracket and socket 
of the harp as in-the wheel itself, which 
will fit any bracket now in use on trolley 
Ghee ee a oe PD 

Roughly stafed, the apparatus‘ consists 
in novel features of construction and ar- 
rangement, for which the claims are as 
follows: The bracket supporting the 
wheel is provided with a spindle at its low- 
er end, journaled in a socket in the pole 
and provided with a roller stud occupying 
a slot in the end of the pole next the 
bracket. The spindle of the bracket is 
adapted to rotate freely in its socket with- 
in the limits of its slot-and-stud- connec- 
tion with the trolley pole, the formation 
of the slot being such that the stud seeks 
the lowest point of it by reason of the 
weight of the bracket and its attachments, 
or on account of the pressure of the trol- 
ley against the wire. Thus the bracket is 
normally held in a central position, but 
is so arranged that it turns upon the pole 
when torsional force is applied, as when 
running curves, thus maintaining the 
trolley wheel parallel to the wire and re- 
ducing its liability to jump off. The 
wheel itself consists of three portions, 
both of which embody radial flanges at 
their outermost ends, facing inward, and 
one has a core in its centre which engages 
with the central portion, which is formed 
as the pulley or rolling part of the device 
for direct contact with the wire, the three 
being fastened together. with a long‘screw- 
bolt through the centre as will be seen 
in the accompanying illustration. The 
central portion of the wheel contains two 
cavities in which wicking, cotton waste or 
other absorbent material is placed and 
saturated with some heavy lubricant, the 
ends of the absorbent being placed in an 
orifice through the side of the chamber 
which allows the lubricator to escape into 
that orifice and thus thoroughly grease 
the bearings of the wheel. As will be seen 
in the illustration the large centre aper- 
ture of the trolley wheel and the long hub 
formed therefrom give an unusually large 
bearing, which causes a reduction of wear 
in the operation of the trolley, this having 
been ascertained by experiments: to be the 
life of an apparatus of this description. 
One of these wheels was used oif‘é road in 
Rockport, Mass., in constant local service 
a covered 8,000 miles before wearing 
out. 
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Electric Tramways in Barcelona, 
Spain, and Vicinity. 
Referring to my former report on elec- 
trical tramways in Barcelona, writes Con- 
sul General J. G. Lay; from Barcelona, I 
beg to transmit the following particulars 


regarding the progress made toward com- 


pleting roads already in course of con- 
struction, and what has been acconiplished 
in organizing companies and obtaining 
concessions and franchises for projected 
roads, as well as those to be changed from 
horse and steam to electric traction. - In 
as many cases as I have been able to ob- 
tain them, the names of the chief con- 
tractors or persons who are likely to have 
charge of the purchase of construction 
material and equipment are given. 

1. Compania Anonima; owned entirely 
in England; completed and running 
through the principal streets of Barcelona 
with a double track of about 25 miles. 
The chief contractors were Messrs. Dick, 
Kerr & Company, of England. The trol- 
ley wire, trucks, electrical machinery, en- 
gines, and motors all came from the 
United States. 

2. Ensanche line (not named). This 
line now runs horse cars, and is owned by 
another English company, although the 
directors are those of the Compañia Ano- 
nima, in conjunction with which it will 
be operated and connected. The plans 
and spedifications are now being prepared 
to change the present system of horse trac- 
tion to electric, and ‘probably the same 
firm—Dick, Kerr & Company—will be its 
chief contractors. ‘This road will be about 
four miles in length, and, although single 
track, the wirework necessary will be as 
much as if for a double track. 

3. Barcelona-Horta Extensiones; will 
run from outskirts of Barcelona to town 
of Horta, eight miles distant, with a single 
line. This road I have already reported 
on, and is about half completed. The 
contracts are all let. z 

4. Barcelona -and San Andres. This 
line, at present steam, is to be changed to 
electric very soon, as. permission for the 
change has been granted by the Spanish 

authorities. The same company as the 
= Barcelona-Horta line owns this one, with 
five and one-half miles of double track. 
No contracts for building this line have yet 


been let, but information regarding them 


may be obtained from the Société Ano- 
nyme d’Enterprise de Trauvaux, Liege, 
Belgium. This company will also build 
an electric tramway from San Andres to 
Horta, a distance of two and one-half 
i in to Badalona via St. Mar- 
tin; now steam; 10 miles; G. H. Gilis, 


ELECTRICAL REVIEW 


manager. Nothing has been done towards 
any change, but the power-house now un- 
der construction for the Barcelona-Horta 
Extensiones is being built to furnish power 
to the three last-named lines. 

6. Compañia General de Tranvias. 
The present German company has pur- 
chased franchises and concessions of the 
former owners, and the change from steam 
to electricity should soon be made, as the 
permanent way has been relaid for five 
and one-half miles. Contracts for cars 
and equipment have not as yet been let. 
Details of same may be obtained from 
Mr. Fengercroff, representing the tech- 
nical interests of the German stockholders 
here. 
7. Barcelona to Sans; a mule line of 
eight miles, running from the centre of 
the city. This line has lately been pur- 
chased by German capitalists, intending 
to introduce electric traction, but they are 
having some difficulty in obtaining a fran- 
chise, owing to-the narrowness of streets 
through which they Wish to run, and the 
objection of property holders to span wires 
and of the authorities to the poles. The 
company will probably be compelled to put 
down underground conduits in the city 
and trolley in the suburbs. No contracts 
have been let for this line nor has the chief 
engineer been appointed. _ 

The only hindrances to the sale of 
American electrical goods in Spain, when 
the prices are the same ag those of similar 
articles from other countries, are the high- 


er duties levied on American imports than 
on those from nations under the “favored- 
nation clause,” and, of course, there is a 
prejudice in favor of obtaining machinery 
and equipment, every thing else being 
equal. from the country of the principal 
shareholders. A direct line of steamers is 


now running monthly between New York 
and Barcelona. 


A refuse destructor and electrical gen- 
erating works are to be constructed in Lon- 
don, England, by the vestry of Hackney, 
one of the northeastern suburbs of that 
city. Machinery will be installed which 
will have an initial energy of 3,000 horse- 
power, which will be sufficient, with ac- 
cumulators, to provide a current for 50,000 
eight-candle-power lamps, the engines 
driving the dynamos being of the triple- 
expansion type working at 175 pounds per 
square inch. Two dynamos will be driven 
direct by each engine and a common con- 


denser and cooling apparatus connected | 


therewith. Therefuse destructor will consist 
of 12 furnaces with a daily burning capac- 
ity of 150 tons, the total cost of the plant 
amounting to about $1,250,000, but the 
vestry authorities anticipate an economy of 
$20,000 a year. Charges will be made for 
electric lighting to both private and public 
consumers at higher rates than for the 
supply of power. | 
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Large Engines for the Kings County 
Electric Light and Power Com- 
pany, Brooklyn, N. Y. 


Among the large new engines recently 
built at the Westinghouse Machine Com- 
pany’s shops, the most conspicuous are 
two. huge compound Westinghouse-Corliss 
engines of 5,000 horse-power each, built 
for the Kings County Electric Light and: 
Power Company, of Brooklyn, N. Y. 

These twin engines, which have been 
erected temporarily on the floor of the new 
shop, are of the vertical type. They stand 
over 35 fect high above the floor and the 
top of each is reached by curved stairways 
which, with their brass hand-rails, pre- 
sent a pleasing effect to the eye, while they 
emphasize the great power and size of the 
engines. Iron platforms, bolted to the 
frames of the engines, enable the attend- 
ants to reach quickly any part of the ex- 
terior. Counting these platforms as 
stories, the tops of the engines—reached 
by ladders from the top platforms—may 
be said to be four stories above the ground. 

Each engine comprises two vertical 
cylinders erected side by side on massive 
frames, bolted to ponderous bed-plates. 
In each engine there is room left between 
the two cylinders for a generator, which 
will furnish current for light and power. 
The revolving part of this generator is 
mounted directly upon the steel shaft of 
the engine, and is firmly bolted to a very 
heavy flywheel. Perhaps a better idea of 
the size of the machines may be obtained 
by noting that the flywheel of each has 
in the rim alone 100 tons of metal, that 
it is 28 feet in diameter, and that the 
shaft which carries it is 39 inches in diam- 
eter. It is not feasible to build so large 
a flywheel in one piece; and it is accord- 


. ingly built in segments, keyed to each 
. other, and all bolted to the hub. 


In addition to the great mass of the 
engine which is visible above the floor, 
a considerable depth below the floor 18 
necessary to allow space for the flywheel 
and the lower frames of the great genera- 
tor. Then, under all, when the ma- 
chines are permanently installed, will be 
foundations of concrete. The overall 
length of each of these great engines 18 
approximately 40 feet. VR . 

Engineers will be interested in the fol- 
lowing additional data. The engines are 
cross-compounded with intermediate re- 
heating receivers. The high and, low- 


‘pressure cylinders are of 46 and 86 inches 


diameter, respectively, and, both are 
equipped with a new form of Corliss 
valve gear. The stroke is 60 inches and 
the speed is 75 revolutions per minute. 


T 
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Steam ‘is supplied at-a pressure: ‘of 180 
pounds and the normal horse-power of 
the engines is 4,000. 

-= The engines are of the vertical, cross- 
compound condensing type, especially de- 
signed for driving alternating-current 
generators mounted directly on the shaft 
of the engine. The engines have a nom- 
inal capacity of 4,000 horse-power, and 
will carry successfully overloads of 7,500 
horse-power. The principal dimensions 


of the engines are as follows: 
Height from floor line to top of cylin- 
ders, about 35 feet; length along the shaft, 
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rim, 6,600 feet per minute, or practically 
` one'and one-quarter miles. 


The generators, ‘of the Westinghouse 
engine type, have an output of 2,850 
kilowatts each, giving. a three-phase cur- 
rent of 250 amperes in each phase, at 
6,600 volts, with 50 cycles per second. 
They have separately excited fields and op- 
erate in multiple with other units. 

Building engines of such great size calls 
for unusual shop and foundry facilities 
and even their shipment is by no means 
an insignificant problem. Thus, for in- 
stance, the two great bed-plates of one of 
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38 feet 6 inches ; diameter of high-pressure 
cylinder, 46 inches ; diameter of low-press- 
ure cylinder, 86 inches; stroke, 60 inches ; 
number of revolutions per minute, 75; 
steam pressure, 170 pounds. The diam- 


_ eter of the shaft in the centre is 39 inches ; 
diameter of shaft at bearings, 34 inches; 
length of each bearing, 60 inches; total | 
weight of the shaft without crank-cheeks 


or flywheel centres, about 75,000 pounds. 
The shaft is of hydraulic forged O. H. 
steel, having a hole its entire‘length 16 
inches in diameter. The flywheel is very 
massive, having 100 tons in the rim; 
diameter of wheel, 28 feet; velocity of 


these engines weigh over 43 tons each, 
and as they are cast complete in one piece 
they are very difficult to handle. For 
transporting these enormous castings to 
Brooklyn the Pennsylvania Railroad has 
constructed special steel cars. The fly- 


wheel is built up in segments, and each 


of these segments is a car load, ‘The cyl- 
inders are also ponderous pieces of metal, 
and it will readily be seen that to dismem- 


. ber the engines, pack, ship and reassemble 


them, is a difficult undertaking. 

The company for which these engines 
were built was chartered in 1890. Later, 
the charter was taken over by Mr. A. M. 


25 


on of Waterbury, Ct. By J January of 
1898, 82 miles ‘of conduit had ‘been laid, 


` all done under the most exacting spetifi- 


cations. In 1898 the Gold street station 
of the company was begun, and this was 
equipped with Westinghouse generators. 
Both this and the new Bay Ridge station 
are of modern fireproof construction, 
with foundations of concrete on top of 
piles. Landing docks have been built 
close to the stations for handling coal and 
ashes, and the most approved modern 
station methods have been adopted. The 
Bay Ridge station, to which the new en- 
gines are to be shipped, has already in use 
about 5,000 horse-power of generating ap- 
paratus, and when the two new 5,000- 
horse-power units are installed, it will be 
one of tHe largest in the country. _ 
Besides the two engines described above, 
the same company is building a large num- 
ber of similar and even more powerful 
engines, notably’ 16 engines of 5,000 
horse-power each for the Third Avenue 
Railroad, of New York; two engines of 
the same capacity for the Boston Elevated 


Railway; two engines, of 1,500 horse- 


power, for Manchester, England, and 
eight engines, of 6,500 horse-power, for 
the new Waterside power-plant of the 


New York Gas, Electric Light and Power 


Company, and a great number of smaller 


equipments. | 
: _——___—_--<-o ————— 


Largest Generator in Rochester, N. Y. 


The Rochester Railway Company has 
recently installed a new generator of 500- 
kilowatt capacity, operated by a cross- 
compound condensing Corliss engine of 
1,200 horse-power. This is the largest 
generating set in the city of Rochester and 
it is expected that the energy derived from 
the new generator will be sufficient to more 
than meet the demands of the company’s 
street-car system. The engine which oper- 
ates the generator weighs 30.tons and has 
a flywheel of 18 feet diameter, its pistons 
being 1714 feet in length. Three small 


‘engines which operated 100-kilowatt gen- 
-erators each'were replaced by the new en- 


gine, which furnishes two-thirds -as much 
energy again-as its predecessors. In ad- 
dition to the new set the company has now 


12 small generators and obtains in ad- 


dition 500 horse-power daily from the 
Rochester Gas and Electrical Company. 
Manager Nichall, of the railway company, 
stated that he expected the additional 


. energy furnished by the new machine to 
-obviate much of the tedious delay of the 


company’s cars due to overload in the 
Winter season, as more power is required 
at that time of year to successfully operate 
the system than in the Summer. 
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JEFFERSON CITY, Mo.—Reynolds Coun- 
ty Telephone Company, of Centreville; 
$1,000. Incorporated by J. T. Dobbins, 
J. F. Rayfield and others. 


CoLumBUS, OHIo—Àn increase of 
$900,000 has been: certified to by ‘the 
Scioto. Valley Traction Company. - The 
figares now reach $1,000,000. 


ALBANY, N. Y.—The Herkimer County 
Light and Power Company has filed, re- 
cently, a certificate of a reduction of its 
capital from $500,000 to $400,000. 


Dover, DeL.—Northwestern Telephone 
and Telegraph Company, to construct and 
operate telephone, telegraph and an elec- 
tric light and power plant; $200,000. 


TRENTON, N. J.—Long Island Electric, 
Gas and Water Company; $500,000. In- 
corporators: G. H. B. Martin, F. R. Han- 
sell and Max Phillips, all of Camden. 


ROCKVILLE WATER CoMPANY, Rock- 
ville. To supply water and electric light; 
$25,000.. Incorporators: E. S. Bonbeck, 
R. Dosley, C. H. Humincutt, all of Rock- 
ville. 


Dover, DeLt.—Northwestern Telephone 
and Telegraph Company, of Carthage, N. 
Y., to construct and operate telephone, 
telegraph, lighting and power plants; 
$2,000,000. 


CENTRAL ENERGY TELEPHONE CoM- 
PANY, Frankfort. To operate telephone 
lines; capital, $30,000. Incorporators: 
J. H. Murphy, M. W. Hopkins, W. Payne, 
all of Indianapolis. 


MILWAUKEE, Wis.— An increase of 
$140,000 has been voted to the capital 
stock of the Milwaukee Electric Com- 
pany to meet the demands of its con- 
stantly increasing business. 


THORNTOWN ELECTRIC Lieur Com- 
PANY, Thorntown. To manufacture and 
generate. electricity; capital, $15,000. 
Incorporators: A. N. Hodgen, R. A. Ashe, 
R. Bamberger, all of Thorntown. 


TRENTON, N. J.—Empire City Gas and 
Electric Company ; $500,000. To supply 
heat, light and power. Incorporators: 
George W. Lynch, Martin Caflesch and 
John T. Underhill, all of Jersey City. 


LOUISVILLE AUTOMOBILE CasB Com- 
PANY, New Albany. To operate cab and 
transfer service ; $25,000. Incorporators: 
P. Arlund, J. A. Windsor, W. H. Sarvant, 
C. Dollom, G. W. Hester, all of New Al- 
bany, Ind. 


INDIANAPOLIS, INp.—Northern Indiana 
& Southern Michigan Telegraph Com- 
pany, of Lagrange, te establish telephone 
and telegraph lines. Incorporators: A. 
J. Hostetter, R. Ellison, A. H. Ellison, 


all of Lagrange. 
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PvuEBLO, CoLo.—Pueblo Traction and 
Lighting Company, to construct an elec- 
tric railway and carry on a lighting serv- 
ice; $1,500,000. Incorporators: W. Rice, 
J. F. Vail, C. E. Gast, T.:H. Devine, M. 
D. Thatcher, all of Pueblo. 


FRUITVALE, CAL.—A charter has been 
granted to the Fruitvale Light, Heat and 
Power Company, at Sacramento. The 
capital stock of the new company is $100,- 
000. Fruitvale and San Francisco capi- 
talists are behind the scheme. 


Cuicaco, Int.—The Peoria Gas and 
Electric Company has recently certified 
to an increase of its capital to $1,000,000, 
thus doubling its stock, and the Carlin- 
ville Telephone Company has raised its 
capital from $5,000 to $30,000. 


-ELeIN, ILL.—The Western Reserve 
Trust Company, of Cleveland, Ohio, pur- 
chased the Elgin City, Carpentersville & 
Aurora Electric Railway, on December 10. 
The capital stock of the company pur- 
chased was $500,000 and the purchase 
price $1.10 on the dollar. 


RavuBSVILLE, N. J.—A charter has been 
granted to the Lehigh Power Company, of 
Northampton County. The capital stock 
of the new concern is $300,000, in 3,000 
shares of common stock. Electric heat, 
light and power will be furnished. Phila- 
delphia capitalists are said to be inter- 
ested. 


TrENTON, N. J.—The New Jersey Mo- 
tor Vehicle Company, Jersey City, N. J.; 
$250,000. Incorporators: Theodore W. 
Bergen, of Jersey City; R. B. Constantine, 
of West Orange; George F. B. Hanford, 
of Orange; R. W. Weissenborn, of Jersey 
City; Frank Bourne, of New York, and 
George H. Bruce, of Plainfield. 


ALBANY, N. Y.—Capital County Light, 

Heat and Power Company, of Watervliet; 
capital, $25,000. Directors: D. S. Johns- 
ton and J. E. MacLean, Cohoes; Robert 
*Wilhams, Watervliet.’ Subscribers’ Tele- 
graph and Telephone Company, of Water- 
vliet; $15,000. Directors: D. S. Johns- 
ton and J. E. MacLean, Cohoes; S. J. 
Cavanaugh, Watervliet. 


East PittspurcH, Pa.—Reports are 
said to have emanated from the offices of 
the Westinghouse Electric and Manufac- 
turing Company to the effect that the cap- 
ital stock of that corporation may be 
raised to $30,000,000, or exactly double 
‘the present capitalization. This is in- 
tended to meet the growing demandsof the 
Westinghouse company’s business. The 
report is unconfirmed to date. 


Harrispurc, Pa—United Telegraph 
and Telephone Company, of Philadelphia ; 
$10,000. Reading & Birdsboro Railway 
Company; $100,000. Reading & Ham- 
burg Railroad Company; $150,000. The 
directors are John A. Rigg, Robert N. 
Corson, Richmond L. Jones, Edward J. 
Moore, Thomas C. Barr, Henry C. Moore, 
Walter A. Rigg, R. Nelson Buckley, Al- 
bert J. Brumbach, William R. Mcllvain, 
James A, Q’Reilly and Jerome L. Boyer, 
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A large power-house will be built by the 
Penhale-De Witt Syndicate in Youngs- 
town, Ohio, to supply the various com- 
panics in that city and Sharon. 

An official of the Consolidated road 
of Winsted, Ct., is said to have stated 
that his company will not extend the 
third-rail system westward to Waterbury, 
as the cost will be too great. 


The site of the new power-house of 
the Haverhill, Southern New Hampshire, 
Lawrence & Methuen Street Railway will 
be near the Salem depot in Lawrence, 
Mass. The building will cost about 
$20,000. 

A contract has been awarded for the 
erection of a power-house and car-barn 
by the People’s Railway Company, of Wil- 
mington, Del., for $40,000. The building 
will be located near Fifth and Hawley 
streets. 


Several trolley ordinances were dis- 
cussed at a recent meeting of the Passaic, 
N. J., council, and the trolley men in that 
city secured what they asked for and went 
away rejoicing. Improvements will be 
made and several important reforms in 
the service instituted. 


Another electric road is to be built in 
Ohio in the near future to connect Toledo 
and Defiance. The cost of the road is 
estimated at $2,000,000 and the towns of 
Waterville, Florida, Grand Rapids, Napo- 
leon, Liberty and Jewell will be touched 
as intermediate points. 


The strike that has been for some time 
past affecting the Key West, Fla., street car 
lines has assumed serious aspects, and the 
Key West Electric Company has threat- 
ened to withdraw from the city entirely. 
This would be a serious blow to the busi- 
ness portion of the city. 


A report from Youngstown, Ohio, states 
that the Consolidated Gas and Electric 
Company, which recently purchased all 
the lighting plłuts iu that city, has been 
granted a 25-year franchise to construct a 
line to Struthers, where it will erect a 
large light and power plant. 


Numerous citizens of Newport, R. I, 
are agitating a trolley line. Efforts have 
been made before to secure one, but they 
have been ineffectual up to date. It is 
believed that the present line will not ma- 
terialize as all previous efforts have failed, 
but a determined effort will be made on 
this occasion, 


No. ] 


January 5, 1901 


A petition will soon be presented to the 
Maine Legislature for permission to discon, 
tinife the jrunning of its electric cars i 
the towns of Skowhegan and Norridge- 
wock, by the Skowhegan & Norridgewock 
Railway and Power Company, as the road 
has proved a losing venture since it was 
built in 1894. 


After January 10 of this year the plant 
of the Empire State Power Company, at 
Schoharie Falls, N. Y., will transmit 
1,500 horse-power to Howes Cave. When 
the season of drought arrives work will 
be well underway on the big storage reser- 
voirs of the company, one of which will be 
located between Blenheim and Gilboa. 


Applications have been filed with the 
Utica, N. Y., city authorities for pernus- 
sion to construct and operate an ex.ension 
through South street in that city to Wash- 
ington Mills, and from there through 
Willowvale to Chadwick, by the Utica 
Suburban Railroad Company. Another 
extension is planned, and both will run 
through the Sauquoit Valley. — 


The falling of a motor-box recently in a 
car of the Loomis street line in Williams- 
burgh, Greater New York, injured several 
persons. The box became dislodged and 
dropped to the roadway, putting out all 
the lights in the car. Considerable con- 
fusion ensued, and several women were in- 
jured in the crush that followed to get out 
of the car. The damage was estimated at 
about $500. 


Prominent citizens of Algiers, La., are 
desirous of having an electric road of 
their own, and the first steps toward the 
realization of the project will be the pav- 
ing of Prytania street and the raising of 
sufficient money to ensure the building of 
the road. A New Orleans real estate man 
thinks that real estate values in New Or- 


Jeans, and Algiers as well, would unques- 


tionably be improved by the proposed line. 


A United States mail wagon and a 
Third Avenue trolley car recently en- 
gaged in a friendly wrestling match in 
New York city, greatly to the detriment 
of the former. The wheels of the wagon 
were smashed, the driver was thrown 20 
feet away, and every pane of glass in the 
car windows was shattered. Two persons 
were quite badly injured and taken to 
the hospital, while registered letters were 
distributed in bunches over quite an area. 


A change was recently instituted in the 
power of the Fall River, Warren & Bristol 
Railroad of Massachusetts, changing it 
from steam to an electric line. A good 
deal of trouble was experienced owing to 
the greenness of the men and the fact that 
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the new cars and appliances were not per- 
fectly adapted to the service required of 
them.” An outward bound train, was 
partly derailed and considerable commo- 
tion was caused by the accident, several 
people being quite badly injured. ` 

The Illinois Central Railroad, of Chi- 
cago, refuses to say positively what will be 
done with the increase in its capital stock, 
from $60,000,000 to $66,000,000, but the 
report was recently circulated that the six 
millions will be used to change the equip- 
ment of the company’s suburban line 
from steam to electricity. This would re- 
dound to the advantage of the road, saving 
about 75 per cent in operating expense, 
doing away entirely with the smoke nuis- 
ance and permitting faster time. 


For three years past there has been a 
bitter fight between the two Staten Island 
electric railroad companies. ‘This doubt- 
less has been settled, the Staten Island 
Electric Railroad management having se- 
cured the property consents for a road to 
connect South and Midland beaches. 
Work was to have been begun last Spring, 
but owing to local-entanglements it was 
postponed. It is said that the Midland 
Railroad is to be absorbed by the other 
older road, but this report lacks confirma- 
tion. 


A suit has been instituted by the city of 
Worcester against the Worcester Consoli- 
dated Street Railway Company for refusing 
to issue three-cent-fare tickets to school 
children. The law specifies that all school 
children shall be carried for one-half the 


regular fare and that tickets shall be sold 
them in books of ten, the penalty for each 
failure to comply with the law being a 
fine of $25. The suit will be followed 
with considerable interest as it is really 
instituted to test the constitutionality of 
the act. 


President H. H. Vreeland, of the Metro- 
politan Street Railway Company, of New 
York city, said in an interview recently: 
“I have repeatedly denied the rumor that 
Metropolitan would lease or in some other 
way acquire the Manhattan elevated line, 


and I again emphatically deny it. The 
fact that we are supplying power for the 
operation of the Manhattan company’s 
experimental train only shows that street 
railroad companies are sinking their petty 
differences and assisting one another in 
difficulties, as the steam railroads do.” 


Well-to-do farmers and property own- 
ers along the road leading from Metuchen 
and Perth Amboy, N. J., are objecting to 
the franchise granted to the Raritan 
Traction Company for the right to con- 
struct a street railway over that thorough- 
fare. The objection is based on the 
ground that the railroad would ruin the 
roadbed, it having very recently been mac- 
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adamized and is one of the finest in the 
state. It is also believed by the parties 
interested that it would injure their prop- 
erty values as the trolley company wishes 
to construct the tracks on the side adjoin- 
ing their land. Counsel has been retained 
and a strong fight will be made. 


A device for operating all surface 
switches automatically is being tested by 
the St. Louis, Mo., Traction Company. 
The apparatus consists of. three parts; 
the switch employed between the rails, a 
cutout attached to the trolley wire near 
the switch, and a solenoid magnet fastened 


to one of the poles on which the feed wires 
are strung. The contact or absence of 
contact of the trolley wheels with the cut- 
out throws a current through the magnet 
which operates the switch lever. If the 
motorman desires his car to move straight 
ahead he turns off his power a few yards 
away from the switch, but if he wishes to 
take the curve he leaves his power on. 


Some of the figures compiled by the 
statistician of the Dominion of Canada, 
regarding electric railways in. that prov- 
ince, are of considerable interest. During 
the year ending December 31, 1899, 
20,646,347 miles were run and 104,933,- 
659 passengers were carried. This is 
said to be equal to carrying every 
man, woman and child in the Do- 
minion of Canada twenty times. The 


mileage run and passengers carried 
show that for each mile the electrics car- 
ried three and one-half passengers. Com- 
pared with the previous year the number 
of passengers increased nearly nine and 
one-half millions, and the number of miles 
run by over one million. The paid-up 
capital invested in the enterprise is nearly 
$21,700,000. Transfers are said not to be 
included in the total of passengers carried. 


_ An important trolley line consolidation 
has been effected in Philadelphia by 
Messrs. Stern and Silverman, who have 
leased the Philadelphia & Chester Railway 
Company and the Southwestern Railway 
Company to the Chester Traction Com- 
pany for 999 years. This gives the Ches- 
ter Traction Company a clear right of 
way from the heart of Chester to the 
southern boundary of Philadelphia, at 
Third and Jackson streets, and Third and 
Tasker streets, from which points the run 
will be made to Chester in 40 minutes. 
Under the lease, the Chester Traction 
Company guarantees the interest on the 
bonds of the underlying companies, and 
has placed their stock in its treasury. 
The Philadelphia & Chester Railway Com- 
pany is capitalized at $350,000, and bond- 
ed at $350,000. The Philadelphia & 
Southwestern Railway Company is eapi- 
talized at $450,000 and bonded at $450,- 
000. The through line will be completed 
within the next 60 days, as only another 
4,000 feet of track remains tò be laid. 


= 
eer ey 


~ Meo 


28 


Industrial | 
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THE AMERICAN BRIDGE COMPANY 
is. furnishing, from its Lafayette plant, five 
bridges for Montgomery County, Ind. 


THE ASHTON VALVE COMPANY, Bos- 


ton, Mass., has issued its calendar for the en- 
suing year, bearing upon its face a photo- 


gravure entitled “Please Bite.” It repre- 
sents a fishing scene. 


JOSEPH DIXON CRUCIBLE COMPANY, 
Jersey City, N. J., has issued a little pam- 
phiet entitled “Where the New Century Will 
Really Begin.” The pamphlet contains de- 
scriptive matter of the company’s pencils and 
graphite productions. : 


THE CHARTER GAS ENGINE COM- 
PANY, Sterling, 111., will send, upon applica- 
tion, its pamphlet entitled “The Charter Gas 
‘and. Gasoline Engine.” This is an attractive 
little book, neatly gotten up and illustrating 
the company’s products. 


THE HOMER COMMUTATOR COMPANY, 
Cleveland, Ohio, has issued two blotters 
bearing upon their faces verses entitled 
“Homer of Cleveland versus Homer of 
‘Greece.” The wiotters will be sent by the 
company to any one interested. 


THE NEW ERA IRON WORKS COM- 
PANY, Dayton, Ohio, has issued a very at- 
tractive pamphlet on its gas and gasoline en- 
‘gines. Full descriptive matter and complete 
illustrations are contained in the book, which 
will be sent upon application to the com- 
pany. 


THE GARVIN MACHINE COMPANY, 
‘New York city, has issued a neat little book- 
let on modern 16-inch shapers Garvin type. 
The pamphlet is printed in red and black 
and contains illustrations of the machines 
and the work that they do with full specifi- 
cations. — 


THE VIADUCT MANUFACTURING COM- 
PANY, Baltimore, Md., is sending out, with 
its compliments and best wishes for the 
‘New Year, a dainty memorandum book con- 
taining a calendar for 1901 and data of gen- 


eral interest. The book is artistically gotten 


up in white celluloid cover and is a handy 
and useful article for pocket use. 


THE AMERICAN STEEL HOOP COM- 
PANY is going to put in steel bins at its 
Isabella Furnaces, at Aetna, Pa. This will 
require about 750 tons of steel, which will 


- be furnished by one of the Pittsburgh plants 
of the American Bridge Company. The bins 


will be made in accordance with the design 
of Julian Kennedy, mechanical engineer. 


THE SAFFORD ARC LAMP COMPANY, 
Buffalo, N. Y., has been awarded the order 
for arc lamps for the lighting of the United 
States Government buildings at the Pan- 
-American Exposition. This is considered 
‘quite a victory for this company, as this 
award was not placed until the most careful 
and discriminating comparisons had been 
made. 


THE AUTOMATIC SWITCH COMPANY, 
of Baltimore, Md., announces that it has been 
installing a large quantity of its automatic 
rheostats for electric elevator service. It 
states that it can supply them in sizes rang- 


{ng from one-half to 125 horse-power, and 


that they are suitable for elevators, hoists, 
‘dumb-waiters, pumps for pressure and roof 
- THE INDUSTRIAL WATER COMPANY 
‘has: recently issued a pamphlet entitled 


“Pure Water for;Steam Boilers,” being a re- 


int from the Railroad Gazette. Accom- 
eanvink ‘this pamphlet is a larger book of 
gimilar nature containing lists of the com- 
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pany’s machines, descriptions of its auto- 
matic water softeners and general matter of 
interest to steam boiler users. 


“THE SPIRIT OF NIAGARA” is the title 
of a handsome poster issued by the Pan- 
American Exposition, of Buffalo, N. Y. The 
poster .is magnificently gotten up in pale 
blue and gold and represents a beautiful 
young woman with extended arms as the 
Spirit of Niagara, suspended in the Falls. 
It is a very attractive poster and a most ex- 
cellent piece of lithographic work. 


THE MOTOR POWER COMPANY, of Lon- 
don, England, is building a 16-horse-power, 
four-cylinder Napier auto-car for Mr. Charles 
J. Glidden, president of the Erie telephone 
system. The machine will be equipped with 
all the latest improvements, including air 
brake, pumping attachment to the engine 
for inflating tires, electric igniting and ade- 
quate governing gear to prevent engine-rac- 


` ing. 


THE EMERSON ELECTRIC MANUFAC- 
TURING COMPANY, St. Louis, Mo., has is- 
sued a slip containing an illustration and 
descriptive matter of its automatic illumi- 
nation cylinder for electric signs and deco- 
rations. On the reverse of the blank is a 
form of application which, on being filled 
out, will bring to the inquirer fuller descrip- 
tive matter and further information as de- 
sired. 


G. A. CROSBY & COMPANY, 2836 Archer 
avenue, Chicago, Ill., owns and operates the 
plant of the E. S. Stiles Press Company, 
formerly of Watertown, N. Y., and is sending 
out a postal-folder containing engravings of 
its plants with general descriptions and il- 
lustrations of its machines, which include 
presses, Slitting shears and complete plants 
which it manufactures for the automatic 
making of cans. 


THE CENTRAL TELEPHONE AND 
ELECTRIC COMPANY, St. Louis, Mo., has 
issued its seventh annual catalogue fo- the 
year 1901. The little book is attractively got- 
ten up and contains cuts and descriptive 
matter in brief of the telephone apparatus 
the company makes and handles. A com- 
plete catalogue of instruments and supplies 
will be mailed upon application to the office, 
909 Market street. 


H. J. LEONARD & COMPANY, of 123 Lib- 
erty street, New York city, are calling the 
attention of the electrical field to their new 
“Perfect” enclosed arc lamp. The company 
maintains that it is specially adaptable on 
account of its small consumption of current 
and the steadiness of its lights. In construc- 
tion it is small, compact and ornamental, 
and specially adapted for stores, etc., where 
steadiness of light is in a great degree neces- 
sary. 


ARTISTIC CALENDARS have been issued 
for the ensuing year by the American Elec- 
trical Works and the Direct United States 
Cable Company, Limited. That of the 
American Electrical Works bears upon its 
face a portrait of Faraday, while the cable 
company’s calendar is of the pad variety, 
mounted upon heavy cardboard and illustrat- 
ed with figures of Columbia and Britannia 
clasping the hands of a sprite, presumably 
the cable. 


THE J. G. BRILL COMPANY, Philadel- 
phia, Pa., is sending out a pamphlet illus- 
trating its patented round corner seat end 
panels for open electric cars. The book 
contains a bird’s-eye view of the works of 
the company, illustrations of the cars fitted 
with the panels and descriptive matter of 
considerable interest. It is bound in green 
and stamped in black and gold. The com- 
pany will send the pamphlet to any street 
railway man interested in the subject. 


W. H. ALLEN, SON & COMPANY, Lim-.. 


ited, Bedford, England, will send to en- 
gineers, upon application, its handsome new 
book entitled “Electric Transmission of 
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Power,” in which is contained full descrip- 


tive matter of the company’s machinery and 
copiousillustrations. The book is very attract- 
ively gotten up on heavy calendered paper, 
with numerous half-tone engravings, and is 
printed in black and red. The pinding is 
of imitation morocco, stamped in gold. 


THE NEW ERA IRON WORKS COM- 
PANY, Dayton, Ohio, manufacturer of gas 
and gasoline engines, has recently published 
a catalogue of its products, embodying de- 
scriptive matter and copious illustrations 
showing gas and gasoline engines for all 
purposes. Tables are printed in the back 
of the book showing sizes and dimensions, 
with descriptive matter of its horizontal 
pumps, both single and double acting, and 
concluding with five pages of testimonials. 


THE AMERICAN ELECTRIC FUSE COM- 
PANY, Chicago, Ill., is issuing a pamphlet 
describing its lightning arresters, connectors, 
fuse blocks, etc. The manufacturer claims 
that this is the only thing of the sort ever 
issued in the history of the telephone busi- 
ness and will prove of assistance in locating 
trouble and preventing loss and damage 
which otherwise might result. The com- 
pany also desires to call attention to its new 
guarantee, whereby it agrees to take care of 
all apparatus for one year after date of pur- 
chase without charge in case any goods are 
found in any way defective. It also has a 
number of second-hand telephones of stand- 
ard make on hand which it will be glad to 
sell at reasonable prices, and which are said 
to be as good as new. 


THE RELIABILITY and convenience of 
an automobile service were shown to splen- 
did advantage last week in Atlantic City, 
where the Electric Vehicle Company main- 
tains a service for the hotels. Twelve inches 
of snow fell on Friday last, blocking rail- 
roads, trolley cars and nearly all the public 
conveyances. The automobiles, however, 
continued to operate almost with the same 
degree of regularity as under normal condi- 
tions of traffic. Those of the cabmen who 
were able to weather the storm with their 
conveyances, sought to make of it a golden 
opportunity for extortionate rates. The auto- 
mobile service ran under its regular rates 
and won general favor for its serviceableness 
in the emergency. A similar situation was 
encountered during a recent snow-storm at 
Lakewood, where a Columbia automobile 


carries the guests of the Lakewood Hotel 


and the station. There was no interruption 
in the service and patrons were carried be- 
tween the hotel and the railroad station 
without any delay. 


THE KEYSTONE ELEC! RICAL INSTRU- 


MENT COMPANY, of Philadelphia, has in- 


stalled a complete stock of its well-known 
electrical measuring instruments in its New 


-York offices, 15 Cortlandt street. A portion 


of this stock is on exhibition and the balance 
will be held packed ready for shipment in the 
company’s New York storeroom. The stock 
carried covers combination portable volt- 
meters for all ranges up to 300 volts, single 
or double scale; combination portable am- 
meters; combination portable wattmeters, 
direct-current portable voltmeters, from 
10 to 600 volts; direct-current portable 
ammeters up to 250 amperes; switch- 
board instruments in illuminated dial, 
type K and type R cases, in all ranges up to 
600 volts and 500 amperes; arc ground de- 
tectors; constant-potential ground detectors; 
potential indicators and vehicle instruments. 
The ammeters are of both the series and 
shunt types. The Keystone Electrical In- 
strument Company is desirous that the elec- 
trical public should know that these instru- 
ments are actually carried in stock and that 
besides enabling the company to show the 
complete scope of its products this new de- 
parture will enable it to fill any emergency 
orders. The company believes it is the only 


. instrument company that has adopted such a 
policy and it is expected that the electrical 


fraternity in New York and vicinity will 
appreciate the convenience. . 
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In this number of the ELECTRICAL RE- 
VIEW are gathered together a number of 
notable contributions to electrical liter- 
ature, and a series of portraits of those 
who have contributed to the progress of the 
art.in the last century, that we believe 
are unique. The history of electricity in its 
various branches is fully set forth. We 
feel that none of our readers can fail to 
appreciate, after he has read the con- 
tents, that electricity has been the most 
potent influence in extending civilization 
and promoting the general welfare during 


the last hundred years. Nor can he escape 
from the conclusion that in the years to 
come its application, gradually extending, 
will be the most potential influence in the 
advance of the human race. 


THE ROMANCE OF ENGINEERING. 

Many of us are in the same state of 
mind as the passengers who aroused the 
wrath of the immortal McAndrews. The 
coming of steam and electricity has by no 
means removed the romantic element from 
our lives, nor is the engineer necessarily 
a person entirely of figures and diagrams. 
On the other hand, many of the achieve- 
ments that have embellished the history 
of engineering progress in the century 
just closed have contained spectacular 
features or elements of human interest of 
the very strongest. 

Think, for example, of the splendid 
courage shown by the little group of men 
who laid the Atlantic cable. Was ever 
greater pluck exhibited in the face of al- 
most insurmountable difficulties, and did 
ever men so refuse to become disheartened 
by failure? For years those men studied 
and wrought, spent their money and their 
time, contended, on the one hand with 
every inadequacy of material resources, 
and on the other with the coldness of pub- 
lic disbelief and even the bitterness of 
ridicule, and at last triumphed over every 
difficulty. They must have been possessed 
of an enthusiasm that counted obstacles 
as nothing, and it will be noted that this 
very quality is what carried them to ulti- 
mate success, and that their own belief in 
themselves and in their undertaking was 
the foundation upon which they built their 
splendid achievement. | 

We have all read in our school books of 
Palissy burning the last miserable sticks 
and remnants of his humble furniture to 
fire the kiln in which at last he produced 
a perfect specimen of porcelain. Is he 
any finer figure than Gramme, the mid- 
dle-aged carpenter, laboriously studying 
out the unfamiliar words of his text-book, 
and trying to understand the true inward- 
ness of electric generation? We can 
fancy him, poor, unknown, unfriended, 
his mind filled with great dreams and im- 
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mense possibilities, going from door to 
door and trying to raise the pitiful sum 
necessary to put his ideas into practice. 
And at the end of all his labors it was only 
the generous impulse of a kindly old gen- 
tleman that saved his work and made 
dynamo engineering as it is to-day a pos- 
sibility. It is stated that when Gramme 
made his final call on M. Breguet he had 
gotten as far as the garden gate, empty- 
handed, when he was called back and given 
the one-hundred franc note that enabled 
him to finish his work. 

. The chance leaving of a cheap Japan- 
ese fan in the Edison laboratory made the 
perfection of the incandescent light a pos- 
sibility. Everything had been tried as a 
material for filament making. Seeking 
for new materials, the inventor discovered 
that old fan, and taking a strip from one 
of its ribs, carbonized it. The result was 
the long-burning light that had been so 
urgently desired. Then came the diligent 
search throughout the world for exactly 
the same kind of bamboo. Men went up 
the Amazon into the fever-stricken swamps 
at its source, and were never heard from 
again. Others tramped through the jun- 
gles of Sumatra, meeting strange savages 
and going into places that white men had 
never set foot in before, looking for the 
rare material to make the perfected light 
of civilization. One man pushed a hand- 
cart before him deep into the interior of 
Japan, where at last the peculiar fibre was 
found. 

Going back to the very sources of elec- 
trical engineering, we find that the modern 
science rests upon the curiosity of an 
Italian doctor concerning frog legs, which 
were being prepared for his dinner. It 
appears that Dr. Galvani’s cook hung some 
f.esh frog legs by means of a brass wire 
hook on the wrought-iron veranda railing 
of his dwelling. When the wind hap- 
pened to blow the suspended legs against 
the railing they twitched, and the learned 
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doctor noting this fact became filled with 
a spirit of research, and actually laid the 
foundation for Volta’s marvelous work a 
year or two later. It is perfectly possible 
that if Dr. Galvani had not noticed this 
apparition the beginnings of electricity 
would have been much delayed, so it is 
not unlikely that we owe what we are now 
to the appetite of that learned savant. 
The few instances cited above are suffi- 
cient to show that the progress of latter- 
day science and engineering is by no means 
devoid of the human interest that we call 
“romance.” Science has had its martyrs 
in every age, and invention and discovery 
have often followed close upon the feet of 
accident. We know so painfully little in 
comparison with the vast unknown that no 
man can foresee what moment will bring 
him face to face with a revolutionary dis- 
covery. The X-rays, the electric motor, 
and many other of the commonest appli- 
cations of electricity in the arts, owe their 
discovery to pure accidents. Wherever 
accident or chance enters the opportunity 
for romance is present, and nowhere does 
it seem to be greater than in the elec- 
trician’s art—the dealing with an agency 
which no man can define and whose pos- 
sibilities are as yet only dimly foreseen. 


OUR PLACE. 

Now that the new century has begun 
and the holiday season passed we are all 
settling down to hard work, with our faces 
turned to the front, and our plans—pos- 
sibly some good resolutions also—all ready 
and in good working order. In the very 
foreground of our future looms up large- 
ly the fact that this country is rapidly 
forging to the front as the world’s centre 
of manufacture. We can not escape our 
destiny, and from present appearances it 
is to be first in supplying the needs of the 
world. Industrial supremacy has come to 
us almost unsolicited. In the nineteenth 
century we were a small but growing factor 
in the productive activity of the world; in 
the twentieth we are surely destined to 
be supreme. 

It can not be too strenuously urged that 
we should see the truth and profit by it. 
We have issued suddenly from our national 
childhood, and we have men’s work to do. 
As we have been leaders in electrical in- 
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vention and exploitation, so now we shall 
certainly become the foremost in manu- 
facture, in trade, and in development 
throughout the world. The magnitude of 
our own country and the urgency of its 
needs have perhaps kept us looking too 
closely at home, forgetful of the bigness 
of the world outside. This world is now 
to be our market and the field for our ef- 
fort. 

No one who sees clearly the facts as they 
are in this matter can refrain from using 
every effort in his power to convince our 
manufacturing interests that the time has 
come for widespread activity. We are 
most fortunately situated with regard to 
our internal polity. Our population is 
prosperous and contented, and we are at 
peace and likely to remain so. Fortunately 
for us, we are in a happier position to-day 
than our more important trade rivals, and 
if we will only seize the chance that is be- 
fore us we may, during the next few years, 
become the financial and commercial em- 
porium of the nations. The electrical 
interests being in the very front of ad- 
vance, and dealing with those things that 
go farthest in the development of other in- 
dustries, should be particularly interested 
in the opportunity now presented. We 
have only to seize what is offered us and 
hold it; we must not be so foolish or so 
blind as to let our opportunity go by with- 
out making the best of it. 


SOME THINGS WE CAN DO WITHOUT. 

This is the time when, looking back over 
the old century and forward into the new, 
we are rather inclined to sum up the past 
and use it as some indication of what we 
may expect in the future. In this con- 
nection, as we look ahead it is to be hoped 
that certain things with which we are all 
too familiar to-day may disappear before 
the passing of the next term of a hundred 
years. 

It is sincerely to be hoped that by that 
time we will be rid of the leaking gas- 
pipe. It is also much to be desired that 
our lucky descendants, who will welcome 
the dawning of the twenty-first century, 
may regard the horse as a curious animal, 
much mentioned in history but little seen 
in their day. In the next few decades it 
is likely that the lightning-rod agent will 
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become only an evil memory. Frankly 
speaking, there are a good many develop- 
ments of our present complex civilization 
that we could get along very well without, 
and some of the horrors of modern life 
will doubtless be palliated by electricity. 
One thing that is shortening the lives and 
destroying the nerves of this generation 
of Americans is noise, and it is really like- 
ly that electricity will directly influence 
the noise-making contrivances now respons- 
ible for the hideous din of our cities, so that 
within one or two generations we may live 
in practically quiet towns. The yellow 
newspaper, it is to be hoped, has reached 
the culmination of its malodorous growth 
and will decay, especially if some kind of 
announcing service—electrical, of course 
—is put in. Tere is an opportunity for 
the inventor; a magnified and glorified 
sort of “ticker” could be devised which 
would give us, hot from the press, as it 
were, the really important news, local, po- 
litical, foreign, financial, social, ete., in- 
stantly, as soon as it could be prepared at 
proper central offices, and without the inter- 
vention of the yelling newsboy or the fear- 


some head-line. We could have the thing 


on our desks and see the world’s news un- 
fold itself quietly and silently while we 
work. 

The passing of the horse will relieve us 
of the house-fly ; it ought to thin the ranks 
of the English sparrow also. And we may 
live to see gardeners take the place of 


sweepers and mud-scrapers. An automo- 
bile charging-plug will be found on every 
street-corner some day. 

Along with noise some of us may live 
to see smoke and dirt, now considered 
necessary incidents to manufacture and 
enterprise, also suppressed, and by elec- 
trical agencies. To those of us who have 
lively imaginations and try to foresee & 
little of the comfort of our descendants 
comes a natural regret that we were born 
so soon; still the electricians have made 
this world a fairly comfortable place to 
live in and have doubled and trebled and 
quadrupled the efficiency of the worker 
in nearly every direction. It is to be be- 
lieved, as well as most urgently and ear- 
nestly to be hoped, that the same agency 
that has given us so many conveniences 
and so many utilitics may enable us to get 
along in the next century without a con- 
siderable number of the nuisances that 
now beset us. 
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THE TWENTIETH CENTURY. 


If some one writing in the early years 
of the century just passed had been able 
to portray faithfully the condition of civ- 
ilization to-day and its dependence upon 
electricity, he would have been regarded 
as the wildest visionary who ever put pen 
to paper. Let this fact, then, be the ex- 
cuse for what may appear too far reach- 
ing a flight of the imagination in the fol- 
lowing lines, and forgive an excursion 
into the tempting field of prophecy. 

What will be the greatest effect of the 
electric arts during this century? Prob- 
ably the answer may be found in looking 
at the tendency, already so well developed, 
of electricity to ally itself with other forces 
working for the decentralization of cities 
and the distribution of population. Tt 
seems fair to speak of the electric agency 
as one that has constantly worked for dis- 
tribution, but what has been accomplished 
already by it in the spreading of news and 
information, the scattering of light, power 
and other utilities over wide areas, and 
the perfection of transit, enabling the pub- 
lic to live Jess in huddled tenements and 
more in the open sir, is little indeed com- 
pared with what reasonably may be ex- 
pected of it. Tor example, it seems that 
the newspaper must perish some time dur- 
ing the tweuticth century, because it will 
be slow aud crude compared with electrical 
announcing machines in the home or the 
oflice. These two, the home and the office, 
will not need, in that happy day, to be 
separated, because electrical agencies will 
enable the business of any man to be done 
from his home. This of course will come 
through the perfected telephone, the ap- 
paratus for seeing at a distance and other 
inventions which seem to be potential pos- 
sibilities. One naturally thinks in this 
connection, though, of the Jaboring man, 
but by reason of the distribution of power 
for all sorts and kinds of purposes our de- 
scendants will do physical labor only for 
amusement; there will be no necessity for 
labor as we know it now. This opens to 
us a vista of speculation that reaches on 
most alluringly. Divested of the neces- 
sity for manual labor mankind will have 
time to think; taken out of the error- 
breeding surroundings of the city (for, of 
course, In a day of universal, swift and 
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inexpensive transit there will be no citics) 
humanity will be in a position to suppress 
crime effectually; disease also will be 
fought from the superior vantage point 
of proper hygienic conditions and with a 
battery of improved aud perhaps wonder- 
ful weapons. Universal peace will preb- 
ably reign because the telegraph, and other 
electrica] intelligence-transmitting devices, 
will bring the inhabitants of the world into 
that closer acquaintance which renders 
misunderstanding difficult. And the 
exigenees of the universal telegraph and 
telephone will make certain the adoption 
of a universal language. 

So much, then, for the social results 
that will be wrought, but what electricity 
will do for the material side of life is hard- 
ly less important or interesting. The 
horse and the locumotive will be equally 
objects of a remote curiosity. Coal will 
be a curious mineral used only for certain 
chemical products which it contains or 
which may be made out of it. The skies 
of the great inhabited regions of the coun- 
try—the vast suburbs with noconcentration 
of population anywhere and concentration 
of effort visible only as power-houses 
where the various natural forces are dis- 
ciplined—will be smokeless. By that 
time, certainly, we will have learned how 
to harness the wind, the tides and the 
waves, how to scize upon the energy 
streaming toward us from the sun, and 
how to tap the vast reservoir of heat in 
the centre of the earth upon which we live. 
It seems likely that another century will 
see electric light almost as abundant and 
as cheap as daylight, and consequently the 
work of the world will go on without inter- 
mission and the distinction between day 
and night will become practically unknown. 
This, indeed, is a very necessary conse- 
quence of several forces now at work, for, 
with the quickening of communication 
methods, we are bringing together in- 
stantly in time places separated widely in 
longitude, so that the day of one man and 
the night of another are coincident. 
Similarly, we will be freed more than now 
from climatic conditions, either by the 
regulation of the climates themselves or 
superior protection against cold and heat, 
against dust and dampness that electrical 
devices will afford us. 
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While means of transportation will be 
enormously improved in swiftness and 
capacity it seems now likely that the use 
for them will decrease. This is because 
perfected apparatus for hearing and see- 
ing at great distances will render journeys 
unnecessary, and because the transporta- 
tion of coal and crude materials will be 
entirely supplanted by the transmission 
of electrical energy, either with or without 
wires, and the relatively less bulky ship- 
ment of finished articles. It seems likely 
that many things which each family does 
now for itself, such as cooking, will then 
be done much more economically and with 
greater satisfaction upon some community 
system. Indeed it is hard to escape the 
suggestion that electricity is working in 
many ways toward the establishment of 
an ideal socialism. Freed from the re- 
strictions that are placed upon him by 
environment and by the necessity for labor 
at ignoble work, the inhabitant of this 
country at the end of another century 
should be superior to us in his mental 
stature almost as much as he will be in 
the conveniences of his existence. Every 
new stcp in progress makes more easily 
possible those that follow it and hence the 
speed of progress is accelerating and civ- 
ilization is moving more and more swiftly 
toward its state of ultimate perfection. 
We can not, then, measure the possible 
growth of another century by the actual 
increase of the past unless we remember 
this quickening of pace. 

Who can dare even to conjecture what 
the art of synthetic chemistry aided by 
electricity will have accomplished in an- 
other one hundred years? We may see 
cultivated fields whereon now is grown 
the crude material, animal and vegetable, 
for human food, turned into vast pleas- 
aunces in which our descendants will live 
while the laboratory manufactures for 
them, from the materials of the earth and 
the air, varieties of food better and more 


satisfactory than the cruder ones to which 
we are now accustomed. Electricity be- 
gan its enfranchising career with the car 
horse and the messenger boy. Is it un- 
reasonable to think that another century 
will see included among those it has 
rescued from industrial slavery practically 
the whole of the human race and all of 
the brute creation ? 
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The First Century of Electricity. 


T IS NOT EASY for one living in the 
i swiftly advancing civilization of this 
first year of the twentieth century to 
realize the vast debt that society owes tothe 
students, the investigators, the discov- 
erers and inventors who have sought out 
the laws and put into practice the princi- 
ples of electricity. So widespread is the 
influence of the electrician’s art, and in 
so many ways is it woven into the com- 
plex of civilization as it exists to-day, 
that it has become common and familiar 
and almost overlooked in its more ordi- 
nary applications to the service of the in- 
dividual and the community. Yet it has 
exerted a social influence wider and deep- 
er and more significant than has any other 
of the agencies brought to bear upon the 
progress of evolution within the hundred 
years just ended. 

As one looks back over the history of 
civilization and attempts to trace to their 
remoter causes the manifestations of ad- 
vance, he finds certain points of departure 
for great movements in discoveries and in- 
ventions. Perhaps the greatest of these 
mileposts.in the history of the race is the 
artificial production of fire, an invention 
which brought in its train the arts of 
warming, cooking, lighting, metallurgy 
and a host of lesser developments. In his- 
torical time two great steps forward have 
been taken: 

1. The utilization of the energy of heat 
for doing work by the steam engine. 

2. The discovery of the laws of elec- 
tricity and their application. 

Leaving aside the use of the magnetic 
compass, which made Columbus’s voyage 
possible and doubled the area of the world, 
the history of electricity as an effective 
agency in civilization begins Just a cen- 
tury ago. It was in 1800 that Alessandro 
Volta discovered electric current and some 
of its more striking phenomena, and in- 
vented, in primitive form, the electric bat- 
tery. This instrument was destined to re- 
main the only source of current electricity 
for nearly seventy-five years, and upon the 
energy it generates two of the most im- 
portant applications of electricity—the 
telephone and telegraph—have been al- 


By Charles T. Child. 


most wholly dependent. Volta was a 
fitting personage to inaugurate a great 
work; a student, a sincere and far-seeing 
scientist, a man of affairs, and recog- 
nized even in his own time as one likely 
to accomplish great things, he devoted 
his life to teaching in his native town of 
Como. His achievements are an im- 
perishable monument to the glory of 
Italian science. 

During the thirty years that succeeded 
this memorable discovery absolutely noth- 
ing was done towards the application of 
electricity to any directly useful purpose. 
But in these years was laid the foundation 
for subsequent advance by the work of 
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a dozen investigators in their laboratories. 
Coulomb and Ampère, in France; Weber 
and Gauss and Ohm, in Germany; Oer- 
sted, in Denmark; Davy and Faraday, in 
England, and Joseph Henry, in the United 
States, began the magnificent series of re- 
searches that culminated sixty years later 
in the full elucidation of the laws of elec- 
tricity by Maxwell and planted the seed 
that has borne such a ripe fruition of use- 
fulness to-day. Still, very little was 
known of the actions of electricity when 
Morse began to experiment in order to 
find out whether he could use the almost 
unknown agency to send signals to a dis- 
tance. It was impossible for him to fore- 
see the full success of his undertaking, 
and he must have gone ahead with that 
faith which is given to the few men 
destined to achieve great works. In spite 
of opposition and ridicule, and in the face 
of gigantic difficulties, he proved his case 
and gave the world the telegraph in 1842. 

The extraordinary success of Morse’s 
experiment attracted attention from all 
parts of the world. It was no longer diffi- 


cult to obtain money for the construction 
of telegraph lines, and they grew with a 
rapidity little short of marvelous. Within 
a few years the country was covered with 
a network of them; the fact that railways 
were building at the same time, and that 
the telegraph was practically indispensable 
in the operation of trains, adding no little 
to the zeal with which the building of lines 
was undertaken. For some twenty years 
the telegraph remained, however, a means 
of communication by land only, and it was 
not until after the middle of the century 
that it was undertaken to lay wires under 
water and to communicate between places 
separated by considerable streams, or even 
oceans. 

Curiously enough, submarine telegraphy 
was devised more than a century ago. In 
1795 Señor Salva, in a paper before the 
Barcelona Academy of Sciences, suggested 
the construction of a sort of cable for the 
transmission of electrical signals, and two 
years later he definitely proposed subma- 
rine telegraphic communication between 
the mainland and the Island of Majorca. 
As early as 1803 experiments were under- 
taken by a nephew of Galvani in sending 
messages by electric signals under the sea 
near Calais in France. In 1813 John 
Robert Sharpe, in England, transmitted 
electrical signals through seven miles of 
submerged wire, but perhaps the first real 
telegraph cable was that constructed in 
1839 by Dr. O’Shaugnessy and laid across 
the Hoogly River at Calcutta, in India. 
In 1842 Professor Morse laid a cable be- 
tween Castle Garden and Governor’ 
Island in New York harbor, and actually 
demonstrated the practicability of sub- 
marine telegraphy there. In 1845 a twelve- 
mile cable, insulated with cotton and en- 
closed in a lead pipe, was laid by Ezra Cor- 
nell in the Hudson River, between New 
York city and Fort Lee. The first con- 
siderable submarine cable was laid across 
the English Channel in 1850, but this par- 
ticular cable soon broke down. It was re- 
placed the next year, the date, November 
13, 1851, standing as the first on which 
regular telegraphic correspondence was 
inaugurated between two countries sep- 
arated by a sea. 

This early cable is interesting in detail. 
It consisted of four copper wires, insulated 
with gutta-percha, surrounded by tarred 
hemp, and protected with an armor of ten 
galvanized iron wires wound about it 
spirally. It weighed seven tons to the mile, 


BN, 9 


January 12, 1901 


and was twenty-five miles long, the greatest 
depth of water in which it was laid being 
125 feet. It was successfully laid from a 
barge towed by two steamers. 

Two years later, in 1853, six cables were 
put down between England and Ireland 
and the Continent, the longest one being 
about 100 nautical miles in length, and 
all of them proved entirely successful. 

In 1857 came the historical attempt to 
lay a submarine telegraphic cable across 
the Atlantic Ocean. The enterprise was 
headed by Cyrus W. Field, in New York, 
Charles Bright, J. W. Brett and others, in 
England, and the electrical engineer was 
William Thomson, later knighted for 
his admirable researches, and now, since 
his elevation to the peerage, known as 
Lord Kelvin, the dean of the electrical 
engineering profession. This cable was 
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to extend from Valencia Bay, in Ireland, 
to Newfoundland, the length necessary be- 
ing estimated at 2,500 miles. It was of 
construction similar to that across the 
English Channel, but, unfortunately, it 
failed. After 255 miles of it had been 
laid it broke, and the work was abandoned. 
The next year, undaunted by the failure, 
Mr. Field and his associates again at- 
tempted the difficult task of connecting 
the American and European continents 
with a deep-sea telegraph line. Two ves- 
sels were used, the Niagara, of the United 
States Navy, and the Agamemnon, of the 
British Navy, each carrying half of the 
cable and proceeding to mid-ocean, where 
the ends were joined. They then parted 
company, sailing westward and eastward, 
respectively, paying out the cable, and 
each reached its destination on the same 
day, August 5, 1858. During _the 
progress of the work the ships remained 
in communication with one another, and 
when they landed the shore-ends of their 
cables for the first time Europe and 
America were in constant communication. 
Public rejoicings in both countries were 
held to commemorate what was believed 
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to be the greatest event of the century. 
Congratulatory messages were exchanged 
over the submerged wires between the 
President of the United States and the 
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Queen, and for one month communication 
was uninterrupted. At the end of that 
time, however, the cable suddenly stopped 
working and was never operated further, 
nor was any portion of it ever recovered 
from the sea. During its brief career it 
had carried only 730 messages. It had 
cost over one and one-quarter millions of 
dollars, but the chief result that it accom- 
plished was a demonstration of the practi- 
cability of submarine cable work. The 
next year the British Government at- 
tempted to connect England with British 
India by cables laid through the Red Sea 
and the Arabian Sea, with several inter- 
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mediate landings, but this cable also was 
unsuccessful, working only for about a 
month. | 

The subject was one which commanded 
the deepest attention from governments 
and engineers. After the failure of the 
Indian cable a committee was appointed 
by the British Board of Trade to study 
the whole matter of submarine cables 
thoroughly and completely and to report 
upon it. The report of this committee 
was that, despite past failures, if sufficient 
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care was exercised in constructing and lay- 
ing the cable, such undertakings might 
prove practicable and profitable. 

1861 is the date that marks the first suc- 
cessful long-distance cable. This was laid 
across the Mediterranean from Malta to 
Alexandria withintermediate landing places 
at Tripoli and Benghazi. This cable was a 
permanent success and went into general 
operation shortly after construction. Its 
total length was 1,331 miles. In 1864 
the British Government laid another cable 
to India, having a total length of 1,450 
miles through the Persian Gulf and the 
Arabian Sea. This cable also worked 
admirably. 

Meanwhile the great Civil War had 
broken out in the United States and had, 
of course, put a stop to such enterprises as 
cable-laying ; but no sooner was it ended. 
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in 1865, than Mr. Field and his associates 
went to work again on the construction of 
the transatlantic telegraph. No lesg than 
$3,000,000 was paid for a new cable on 
which, for the first time, steel wire wag 
used for armor; and the Great Eastern 
the largest steamship afloat, was chartered | 
and specially fitted up for the work of lay- 
ing lt. The greatest care was exercised 
ın every particular, and when the ship 
steamed out of Valencia Bay it was 
thought that at last the difficult problem 
had been solved. But in mid-atlantic 
1,186 miles out, the cable broke in water 
nearly 12,000 feet deep, and all attem ta 
to Sa it were unsuccessful, = 
uch a continued series of fai 
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the old one that broke, and the Great East- 
ern was again used to lay it, having been 
remodeled to meet the requirements of the 
work. She left Valencia on July 13, 
1866, and arrived in Newfoundland two 
weeks later, establishing electrical com- 
munication across the Atlantic, which has 
never since been interrupted. Return- 
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ing, then, to the spot where the submarine 
wire was lost the year before, her crew suc- 
ceeded after eighteen days’ work in bringing 
on board the end of the broken cable, 
which was found to be in perfect working 
order. A splice was made, and on Sep- 
tember 8 of the same year the second ca- 
ble was landed in Newfoundland and the 
second line of communication established. 
The length of this early cable was 2,134 
nautical miles, and the rate of speed in 
transmission was only eight words per 
minute at first. 

From that time to the present the deep 
sea cables have grown in extent and im- 
portance, until, with the exception of the 
Northern Pacific Ocean, the seas are 
threaded with a network of them, and 
communication is now possible between 
any points in civilized countries within 
a few hours. The movement now on foot, 
both among private parties and in Con- 
gress, to construct a transpacific cable will 
complete the electric girdle of the world, 
and, in a way, double the effectiveness 
and usefulness of all existing long-dis- 
tance east and west lines, because one may 
telegraph two ways between any two points 
when a complete circle of electrical con- 
ductors around the world is established. 

It is interesting to picture the condition 
that civilization would have reached by 


ELECTRICAL REVIEW 


this time if there had been no cables. We 
scarcely realize how closely woven into our 
political and social life is the effect pro- 
duced by great inventions or widespread 
applications of natural laws. As it is 
to-day, contrasted with our forefathers, 
we are practically omniscient. Nothing 
important happens anywhere in the globe 
without knowledge of it traveling with in- 
credible swiftness to the remotest regions 
of the earth. Methods of business have 
largely been revolutionized, and the 
politics of the world changed, by the silent 
agency of the cables. The land-line tele- 
graph in cooperation with them has 
enabled the formation of national weather 
bureaus—a thing utterly unthought of by 
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the original promoters of the telegraph. 
And from the extension of the telegraph 
and the demand arising for quick com- 
munication there came the study that 
eventually led up to its adjunct, and in 
many ways its successor, the telephone. 
Of all the inventions that have ever 
been made the telephone is probably the 
most astonishing. We are so familiar 
with it that we forget the daily marvel of 
intelligent speech transmitted instantan- 
eously to great distances. Two centuries 
ago the telephone would have been con- 
sidered sheer witchcraft; to-day it is so 
common and so much used as to attract 


` little or no attention. 


It is useless to tell again here the story 
of the invention of the telephone. The 
instrument was first exhibited to the public 
at the Centennial Exposition in 1876, and 
in twenty-four years has grown to be one of 
the most important auxiliaries of business. 
It represents now an enormous investment 


Vol. 38—No. 2 


of capital and has made employment for 
hundreds of thousands of people, while it 
has permitted the emancipation of myriads 
of messengers to more useful occupations. 


_ Some idea of its present importance can 


be gained by imagining what the result 
would be if the telephone service of a 
great city like New York should be, for 
some cause, stopped. It is difficult to con- 
ceive the chaos that would reign in busi- 
ness circles, or the delay and trouble that 
would be caused by such an accident. The 


business of the stock exchanges would 


stop, while the operations of the police and 
the fire department, the professional busi- 
ness of doctors and lawyers, and the whole 
activity of commercial firms and indi- 
viduals, would receive a severe shock. 
Much more of the world’s business is 
done through the telephone than is gen- 
erally understood ‚or believed. 

Upon the foundation laid by Professor 
Alexander Graham Bell in his invention 
of the telephone a succeeding generation 
of inventors has built the superb struc- 
ture with which we are so familiar. For 
some reason the telephone seems more at 
home in America and in Sweden than in 
the rest of the world, its use in these 
countries being many times greater than 
elsewhere. For many years the extension 
of the telephone has been hampered more 
or less by business conditions surrounding 
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its exploitation, the discussion of which 
is beyond the province of this article. It 
is believed, however, by those familiar 
with the subject that what will be done 
in the next few years in telephony will 
be incomparably greater than that done 
in the whole history of the art up to now. 
It will not be many years before the tele- 
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phone is as universal as the water faucet, 
and when improvements in lines and 
methods will permit telephony from any 
place to any other, perhaps largely through 
the medium of automatic exchanges. 

In attempting to demonstrate the truth 
of certain deductions of Maxwell’s, Dr. 
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Heinrich Hertz demonstrated the fact 
that electric waves of greater wave-length 
than those concerned in light may be pro- 
duced under given conditions and prop- 
agated through space with great velocity. 
This work remained for several years a 
monument to the brilliant mathematician 
and the careful experimentalist, but in 
1896 several investigators began to study 
electric-wave phenomena with a view to 
their practical utilization.. A young 
Italian, resident in England, Mr. G. Mar- 
coni, making use of the sensitive device 
discovered by M. Branly as an indicator 
for electric waves, found that their pres- 
ence could be detected at considerable dis- 
tances from their source of origin. Hence 
arose the art of wireless telegraphy, which 
has attracted a great deal of attention and 
has been exploited and developed con- 
siderably during the last two years. It was 
foreshadowed by Mr. Nikola Tesla in a 
lecture before the National Electric Light 
Association in 1893. So far, however, 
wireless telegraphy remains rather an in- 
teresting application of electrical laws 
than a practical means for conducting cor- 
respondence. Its promise, though, is 
very large, and it is confidently believed 
that the near future will see much use 


made of it both for commercial and mili- 


tary purposes. o 
Going back now to the beginning of 


the century, we find that even before the 
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invention of the telegraph the electric 
current had begun to find uses that were 
novel and peculiar to it. The application 
of it to chemical reactions allowed the dis- 
covery of potassium and sodium and other 
metals of the alkaline earths. Its use in 
electroplating dates from the early 
thirties when that art was first introduced. 
It was an easy step from electroplating, 
or the process whereby substances were 
covered with a fine adhering film of metal 
electrically deposited, to electrotyping, 
where molds were made faithfully, pre- 
serving every detail of contour and sur- 
face in metal deposited from a bath by 
electric action. The discovery of electro- 
typing was one of great importance in 
the art of printiag, leading directly to the 
cheapening of books, and to the greater 
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publication and reproduction of illus- 
trations. Electroplating became the basis 
of a highly important industrial art em- 
ploying thousands of operatives, and af- 
fording an opportunity for the investment 
of large capital. Up to about 1874—in 
other words, for the first three-quarters 
of the century—the applications of elec- 
tricity to industry were few and limited, 
comparatively speaking. At that date the 
telegraph and electroplating were practi- 
cally its only important uses. It is since 
that year, or in the short space of a quarter 
of a century, that the electric arts have 
grown to their present enormous impor- 
tance. In these few years have been in- 
vented and brought out the telephone, the 
electric light, the electric railway, the arts 
of electrometallurgy, and the chemical 
processes depending upon electrolysis in 
some form or other. 

Passing over the work of the early ex- 


perimenters and investigators who en- 
deavored to apply the principles discov- 
ered by Faraday in the design of a machine 
to produce electricity from mechanical 
motion, the first successful machine was 
made by Professor Pacinotti, an Italian 
engineer, but its great importance seems to 
have been overlooked by him. As it was, 
it remained for a Belgian, Gramme, to 
produce what fairly may be called the 
first practical dynamo electric machine 
and the type of many others in operation 
to-day. 

Zénobe Théophile Gramme was born in 
1826 ; his history is a romance of achieve- 
ment in the face of conditions almost in- 
superably difficult. At thirty-four years of 
age he was a carpenter engaged in making 
railings for staircases in Paris. In that 
city at the time the old “Alliance” mag- 
neto machine was going through its ex- 
perimental stages in the shops of one Van 
Malderen. He, being a Belgian, engaged 
his fellow-countryman, Gramme, as a pat- 
tern-maker. This was his first introduc- 
tion to electricity, and it profoundly im- 
pressed and astonished the carpenter to 
observe the strange performance of the 
machine upon which he worked. In go- 
ing from these shops two years later to 
those of Ruhmkorff, where he was engaged 
to make the woodwork of static electric 
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two books for his library, he commenced 
to study. 

To his astonishment he found that so 
little was known of the subject that it soon 
could be mastered, and in a short time he 
was as familiar with it as any one. At 
about this period of his career he began to 
invent. For a week or a fortnight he 
would work at his trade, and then spend 
his time and his money in experimental 
work, until hunger drove him back to his 
bench. It was under such circumstances as 
this that he designed the now famous type 
of dynamo machine which bears his name. 
It was a time of privation in the Gramme 
household, and after he had pawned all 
the jewelry and trinkets belonging to the 
family to make his model machines, the 
furniture also went to the pawnshop to 
pay the expenses of his patents. After 
all these years of labor and hardship he 
was anticipated four or five days in the 
announcement of the principle of self- 
excitation in dynamos. In 1869, after a 
fruitless journey to England, he was back 
in Paris trying to raise money to exploit 
the dynamo, and one day visited M. 
Breguet, the elder, a man noted as much 
for his charity and goodness as for his 
valuable work in physics and optics. He, 
seeing nothing in the invention, still could 
not permit his visitor to depart empty- 
handed, and gave him a note for 100 
francs, which was enough to pay the last 
payment on his patent. Through this 
the Gramme machine was first made pub- 
lic, its inventor being then forty-three 
years of age. 

In a little while wealth and honors be- 
gan to flow in upon the obscure inventor, 
and his name became a household word 
among the electricians of the world. M. 
Gramme, who is still living, in Belgium, 
enjoys the happy distinction of having 
done more for the technical application of 
electricity than any other man now alive, 
and perhaps more than any other who 
ever lived. | 

It was shortly after the commercial ex 
ploitation of the Gramme machine that 
the first working arc lamp—the Jabloch- 
koff candle—was introduced. The candle 
consisted of two parallel rods of carbon 
separated by porcelain and set in a fixture, 
with their upper ends connected with a 
short piece of iron wire. When current 
was turned on to a candle this iron volatil- 
ized at once and formed a path for the arc 
to play across from one carbon to the other 
over the surface of the porcelain, which 
burned away as the carbons were gradually 
consumed. Crude, and in many ways 
unsatisfactory, as it was, it was used in 
lighting the Bon Marché in Paris, a very 


ELECTRICAL REVIEW 


large dry-goods and department store 
in that city. Later on a few public places 
in Paris were also lighted by the candles, 
and these were the first applications of 
the electric light in its commercial form. 


. It was only twenty-seven years ago that 


this was done. 

The work of Gramme stimulated a 
host of inventors to take up the construc- 
tion of the dynamo and its application for 
electric lighting. Among them, the Sie- 
mens brothers in Germany produced an al- 
ternative type of machine for direct cur- 
rent, using instead of the ring armature 
of the Gramme machine an armature re- 
sembling that which was developed by 
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Wilde in England in his early experi- 
ments, while numerous American invent- 
ors also went to work on the same fasci- 
nating problem. Brush, Farmer, Weston, 
and Thomson and Houston, brought out 
in this country designs which were to be- 
come the basis of the art of dynamo-build- 
ing as it stands to-day. Indeed, it may} 
justly be said that the Brush machine and | 
the automatic feeding lamp which its in- | 
ventor also designed, was the beginning of 
commercial electric lighting. This ma- 
chine was put on the market in 1877, and 
at first was so made that each machine 
burned one lamp. If two lamps were re- 
quired, two machines were necessary. The 
lamp itself was of exceeding simplicity, 
and its construction of that straight- 
forward kind that has become the hall- 
mark of American engineering products. 
The principal features of the lamp and the 
dynamo were that they worked, and that 
they were able to stand rough handling, 
and to continue to work in the hands of ig- 
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norant persons. As a matter of fact, in 
that day all persons were ignorant, and it 
required strong and roughly built ma- 
chinery to stand the usage that it received. 
Beginning with 1877, the electric light 
began to appear in the streets of American 
cities, and in a number of semi-public 
places such as railway stations and docks. 
But its growth at first was fairly slow. In 
the first place, the machinery was expens- 
ive and bulky, and in the second place, 
engine builders had not learned the neces- 
sity for making engines that could be re- 
lied upon to drive electric machinery. 
The whole art of steam-engine governing 
as it stands to-day has been developed un- 
der the stimulus of necessity for accurate 
driving in connection with the dynamo 
machine. This, however, was not particu- 
larly true of the arc machines, the princi- 
pal difficulty in the way of the commercial 
success of arc lighting being the expense 
attached to installation and operation. 
Naturally, the new illuminant met also 
with strenuous opposition from the gas 
lighting companies which had been es- 
tablished for many years in all important 
places. . 
Toward the end of the decade in which 
these revolutionary advances had been 
made, a number of experimenters began 
work simultaneously upon a type of elec- 
tric lamp that should operate by the in- 
candescence of some substance. A very 
large number of semi-incandescent lamps 
had been designed and made, when Swan 
in England and Edison in America almost 
simultaneously produced the lamp which, 
in its improved form, is now so common. 
In the early lamps of 1880 are to be found 
all the elements that enter into the per- 
fected modern lamp in that they consisted 
of a thin filament of carbon sealed her- 
metically in a glass bulb from which the 
air was exhausted. à 
In those days the great desideratum was 
to divide the electric light. The sub- 
division of electric current, and the inven- 
tion and design of lamps of smaller can- 
dle-power than the blazing arcs which had 
first been brought out, was decided to be 
a commercial necessity. The question was 
how to do it. It was solved in the sim- 
plest, most direct and straightforward 
fashion by a young American already 
noted for his meritorious inventions in the 
field of telegraphy—Thomas Alva Edison. 
Mr. Edison’s career as an inventor and 
mechanic is so well known to all Amer- 
ican readers that it is hardly worth while 
here to attempt even to present its salient 
points. He seemed to see at a glance the. 
commercial possibility of the new ligat, 
and went to work on a scale of magn- 
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tude far greater than anything that had 
been attempted prior to his time. To him 
and to him alone is due the credit for the 
greatest invention in electric lighting— 
the idea of the central station. It oc- 
curred to him that proper sub-division of 
the light could be made by burning incan- 
descent lamps upon mains or networks of 
conductors kept at an approximately con- 
stant difference of pressure, and that a 
centrally located generating station could 
supply light to a considerable area, much 
in the same way that gas is piped from 
gasworks. None of the details of the 
large undertaking which he attempted 
escaped him. He designed a dynamo 
which was, for its day, a machine of ad- 
mirable performance and high efficiency. 
He also designed methods of switching 
and handling and saw that çonductors for 
electric lighting must be buried in the 
earth as gas pipes are, whereupon he de- 
signed a complete and fully worked out 
system of such conductors. Through pa- 
tient and laborious experiment, covering 
a long period of time, and costing an al- 
most fabulous sum of money, he developed 
and improved the incandescent lamp until 
it became a commercial article that could 
be manufactured in large quantities and 
guaranteed as it came from the factory. 
He also invented the fusible cutout which 
is certainly one of the most essential and 
valuable features of any electric lighting 
system. The opening of the Pearl street 
station in New York city, September 4, 
1882, marks one of the most important 
epochs in the history of the electric arts. 

It was about this time that the urgent 


necessity for good engine governing be- 


came apparent, and the first high-speed 
engines were produced to drive directly 
large dynamos laid down in the Edison 
central stations in New York city. The 
necessities of the dynamo drove the engine 
builders to produce entirely new types of 
steam machines and entirely new methods 
of governing, so that their speed would be 
constant within small limits through any 
range of load. When this was done and 
these engines had become commercial 
electric lighting was firmly and thoroughly 
established as a business, and its growth 
from that day to this has been steady and 
constant. 

Recognizing the limitations of any low- 
pressure, direct-current system, limitations 
which restricted the area over which lights 
could be distributed economically, many 
inventors began to seek for a substitute 
in some system which would permit higher 
electrical pressures to be used. Perhaps 
the credit of the development of the alter- 
nating-current system will never be prop- 


ELECTRICAL REVIEW 


erly awarded. It seems to lie between 
Jablochkoff, the inventor of the candle, 
and Gaulard and Gibbs, two French in- 
ventors, who produced the transformer 
and used it in connection with electric 
lighting in France and elsewhere. The 
first alternating-current transformer sys- 
tems that were used in this country were 
introduced as lately as 1883. Imme- 
diately there began a wide extension of 
incandescent lighting, and no doubt the 
contentions between the advocates of the 
direct and alternating systems aided no 
little in educating the public mind (and 
the contestants themselves) to a fuller 
appreciation of electric lighting and of 
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electricity. From the date of this intro- 
duction there has been no important de- 
velopment in the art of electric lighting, 
except the invention of the enclosed arc 
lamp. This, as every one knows, is a lamp 
in which the arc burns inside a transparent 
vessel, which is nearly air-tight, and which, 
becoming filled with the products of com- 
bustion of the carbons, preserves the lat- 
ter for a period much longer than if they 
were burned in the open air. Countless 
forms of such lamps have been intro- 
duced but all depend upon the same prin- 
ciple, and they seem destined now to dis- 
place all other kinds of lamp for are light- 
ing. Some promise has been given by 
the incandescent lamps of Dr. Nernst em- 
ploying a solid electrolytic conductor 
heated to a very high temperature by the 
current, but this apparatus is still in the 
laboratory stage and has not yet. become a 
commercial product. 

_ Fifteen years ago the electric light was 
regarded as a sort of curiosity, and while 
people were interested in it, as people are 
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always interested in any novelty, only the 
bolder spirits saw in it the possibilities of 
a great future. To-day it is rapidly 
driving its rival, gas, out of the lighting 
field, and into that of heating where it 
properly belongs. The industry through- 
out the world represents an investment of 
capital that can be expressed only in fig- 
ures of meaningless magnitude. The 
revenues from it are equal to those of an 
empire; it gives employment to thousands 
of people, and it has worked in some ways 
directly to the benefit and betterment of 
social conditions in cities and of sanitary 
conditions everywhere. 

As far back as 1833 Jacobi built an 
electric motor, or engine as he preferred 
to cal] it, and with it navigated a boat 
on the Neva River at St. Petersburg. The 
classical experiments of Dal Negro in 
Italy in 1830, of Farmer, of Page, and of . 
Davenport in this country, and of David- 
son in Scotland, did really little to develop 
the electric motor for two reasons; in the 
first place, most of these inventors were 
working to produce motion from electro- 
magnetic action through the medium of 
a reciprocating mechanism, which we now 
know to be the wrong way to go about it; 
and in the second place, the only source of 
electricity that was known to them was the 
primary battery, and the cost of any reason- 
able amount of power obtained in this way 
was absolutely prohibitive. A school text- 
book in use in the public schools of Bos- 
ton in 1891 stated that the electric motor 
was an interesting philosophical toy, but 
that it could never find practical applica- 
tion because such power cost far more 
than it was worth! 

At an exhibition given in Belgium 
somewhere about 1876, the story nea: 
one of Gramme’s workmen in setting up 
some of his dynamos for exhibition pur- 
poses accidently connected a machine that 
was standing still to one that was running 
Instantly the machine that was hitherto 
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varieties of prime moving apparatus. In 
some cities central stations were built for 
the distribution of current for electric 
motor purposes solely, this being notably 
the case in New York, Chicago and Paris. 
More generally, however, the motors were 
operated directly from electric lighting 


circuits, especially where these were of the . 


Edison constant-pressure variety. 
No sooner had the motor become fa- 
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miliar to the general public and to elec- 
tricians than there began a series of ex- 
periments with it to see if it were not ap- 
plicable for locomotive purposes. The 
idea of the electric railway is an old one. 
Experimental machines, or rather we 
should say model machines, driven by 
batteries, were exhibited in this country 
as early as 1835. No attempt, however, 
was made to use electric current for rail- 
way purposes on a practical scale, except 
the remarkable experiments of Davidson 
in Scotland in 1838, and Page in the 
United States in 1851, until about 1884. 
In that year there was built in a suburb 
of Berlin, by the Siemens Brothers, an 
electric railway which was the first of the 
modern type. 

It was in the United States that con- 
ditions seemed most nearly proper for the 
development of electric railways on a large 
scale. In 1887 the now historical Rich- 
mond road was built by Sprague, and it 
became the prototype of the thousand or 
more trolley roads now in operation in the 
United States alone. The development 
of the electric railway was very rapid and 
was doubtless hastened by conditions 
which obtained in this country when it 
was first introduced. There had been 
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a gravitation of population toward cities 
and the cities had grown inordinately and 
become densely crowded through lack of 
means of transit for people to and from 
their places of business. This lack was 
supplied, and economically and satis- 
factorily supplied, by the trolley road, so 
that from the very beginning a definite 
commercial and financial success was the 
lot of the electric railway. The growth 
of these lines since 1887 has been almost 
magical. To-day there are nearly 1,000 
lines in operation in this country, many of 
them representing consolidations of from 
two to a dozen previously existing com- 
panies, and the number of passengers car- 
ried by them is about five times that car- 
ried by steam railways. The capital in- 
vested in the electric railway in the United 
States reaches the enormous total of 
fifteen hundred million dollars. 
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So far the adoption of electric motors 
on the larger railways has proceeded 
slowly. The most conspicuous examples 
are the elevated railways of New York 
and Chicago, and the underground rail- 
ways of London and Paris, where railway 
trains intermediate in size and weight be- 
tween those of the main-line railway and 
the street tramway are electrically oper- 
ated. Important experiments on a large 
scale have been made in the United States 
on heavy electric traction, and every in- 
dication at this time points to the equip- 
ment within a few years of large numbers 
of railway lines, especially those traversing 
the suburbs of important cities, with elec- 
trical apparatus. 

The popularity of the electric motor led 
to earnest experimental work for the pro- 
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duction of some kind of motor that would 
operate on alternating-current circuits. 
Alternating current, under certain cir- 
cumstances and conditions, showed such 
marked advantages for electric lighting, 
and was already installed in so many 
places, that it was felt that the necessity 
for making a motor that would operate 
upon it was paramount. At about the 
same time Galileo Ferraris, in Italy, and 
Nikola Tesla,in the United States, brought 
out motors operating by systems of alter- 
nating currents displaced from one 
another in phase by definite amounts and 
producing what is known as the rotating 
magnetic field. This invention seems 
destined to be one of the most important 
that has been made in the history of elec- 
tricity. The result of the introduction 
of polyphase systems has been the ability 
to transmit power economically for con- 
siderable distances, and, as this directly 
operated to make possible the’ utilisation 
of water-power in remote places and the 
distribution of power over large areas, the 
immediate outcome of the polyphase sys- 
tem was power transmission ; and the ae 
come of power transmission almost surely 
will be the gradual supersession of coal 
and the harnessing of the waste forces of 
Nature to do useful work. Within the 
last five years there have been built in 
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many parts of the world electrical instal- 
lations of great magnitude, transmitting 
the power of cataracts for considerable 
distances. The longest of these, in Cali- 
fornia, operates over a distance of 115 
miles. Perhaps the largest of them is 
that at Niagara, where 105,000 horse- 
power is developed, and much of it trans- 
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mitted twenty-seven miles to the city of 
Buffalo. 

At the Chicago World’s Fair of 1893, 
there was exhibited a curious instrument 
for the transmission of handwriting or 
drawings by electricity, called by its in- 
_ventor, Mr. Elisha Gray, the telauto- 


graph. While it has had little commer- . 
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cial utilization so far, the ingenuity and 
beauty of the apparatus commend it and 
lead to the belief that it may yet find ex- 
tended use. 

The action of electricity in decomposing 
liquid conductors or electrolytes through 
which it passes early attracted attention 
and, as mentioned above, some important 
chemical discoveries were made by the use 
of this process. When the dynamo had 
made the production of large currents a 
matter of certainty, and had reduced the 
expense of electrical generation, numer- 
ous investigators undertook to use the cur- 
rent in chemical operations of one sort and 
another, both for the reduction and puri- 
fication of ores, for the synthesis of new 
compounds, and for the production of 
staple chemicals from their crude sources. 
To-day the electrolytic chemical processes, 
while not spectacular or impressive in the 
sense that great machinery and other over- 
powering manifestations of energy are 
exhibited by them, are still of the highest 
importance. Practically all the caustic 
soda and bleaching powder that are used 
in the world are made by electricity from 
common salt. Chlorate of potash, from 
which a series of powerful explosives are 
manufactured, is made in much the same 
way. Fifteen years ago electrolytic cop- 
per existed only as electrotype plates and 

lating. Now a major part of the 
copperpaung 
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American output of copper is refined by 
the electrolytic process, resulting in a pure 
and valuable product very cheaply ob- 
tained. 

Perhaps under this general head of 
electrochemical manifestations comes an 
instrument which has given a new outlet 
to the electrical arts and has proven 
also of great advantage and benefit in 
many of the older electrical industries. 
The storage battery, or accumulator, was 
first made in its present form by Plante, 
in France, and was shown by him before 
the Académie Francaise in 1882. The 
battery was crude and it waited some lit- 
tle time for an important improvement 
introduced by Faure, which consisted in 
mechanically applying to the battery 
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plates certain oxides of lead which, 
in the original cell, were slowly formed 
by electrochemical action. Of late the 
storage battery has come more and more 
prominently into favor as a means for 
storing a reserve in central stations and 
as an instantly acting automatic governor 
for the output of such establishments. 
It has also made possible the electric auto- 
mobile vehicle. 

Curiously enough, the electric auto- 
mobile was one of the very first applica- 
tions of electricity. Davenport’s loco- 
motive of 1835, was, to all intents and pur- 
poses, an automobile, seeing that it car- 
ried its own batteries on its back and pro- 
pelled itself by electric power. The mod- 
ern electric vehicle has been developed 
with great care and after long and ex- 
pensive experiments. It seems destined 
to win its way to popular favor and, with 
other forms of automobiles, slowly to dis- 
place the horse from our industrial cen- 
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tres. This, however, is mere speculation ; 
but it is certain that of all forms of auto- 
mobile in use to-day those operating by 
electricity run most comfortably, and, for 
city use, are in all respects the most satis- 
factory. 

Even the earlier experimenters, who 
noticed the intense heat of the electric arc, 
were led to attempt its application in 
some industrial or chemical process. The 
unrestrained energy of the arc, however, 
generally prevented this. In it such sub- 
stances as quicklime and platinum melt 
like wax, and it was thought that fur- 
naces able to control this powerful heat 
could never be devised. Like many other 
modern applications of electricity, now 
perfected and only dimly foreseen in the 
past, the electric furnace waited the com- 
ing of the dynamo machine and cheap 
electricity before it could be introduced as 
a practical industrial appliance. Much 
of the credit for experimental work upon 
electric heat belongs to M. Henri Moissan, 
and to that tireless worker, Dr. William 
Borchers. Notwithstanding that much 
of the scientific work on the electric fur- 
nace was done abroad, perhaps the great- 
est use of it to-day is in the United States. 
The accidental discovery of calcium car- 
bide, used as a source of acetylene, and the 
invention of carborundum have given a 
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large opportunit 
pe p y to the electric furnace. 


unsuspected directions. 


About twenty years ago Professor Wil 
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phenomena which led him to conclude 
that matter might exist in a fourth state, 
which he called the “ultra-gaseous con- 
dition.” The beauty and strange char- 
acter of the phenomena attracted no little 
attention, and many physicists repeated 


his experimental work in endeavoring to. 


find additional phenomena belonging to 
the high vacuum. In 1895, Dr. Wilhelm 
Konrad Reentgen, working with Crookes’s 
vacuum tubes in the laboratory of the 
University of Wiirzburg, Bavaria, found 
that from certain of them curious emana- 
tions proceeded which affected photo- 
graphic plates, even though the latter 
were concealed in holders impervious to 
ordinary light. The new radiation was 
named the “X-ray,” and it was at once 
seen that its remarkable property of trav- 
ersing bodies ordinarily opaque could be 
used in a number of applications in surg- 
ery; for example, by the use of these rays 
shadows of the bones and other more solid 
portions of the human body may be cast 
either upon a fluorescent screen, when they 
become visible to the eye, or upon photo- 
graphic plates making a permanent record. 

The use of the X-ray in surgery has al- 
ready been of high value and has con- 
tributed no little to the alleviation of suf- 
fering and the saving of life. Perhaps 
of all the applications of electricity to the 
curative arts this has been the greatest, 
though a band of ardent experimentalists 
has endeavored since the early days of the 
century to find definite applications of 
electricity in medicine and for the cure of 
disease. The practice of electrothera- 
peutics has grown to be of considerable 
dimensions, and many cures have been 
claimed to its credit. Among the most 
remarkable actions of electricity in this 
connection is that known as cataphoresis. 
If an electric current flows from an elec- 
trode saturated with certain chemical sub- 
stances, it is found that these seem to be 
mechanically conveyed by the current 
without decomposition into the body, and 
a number of valuable applications of this 
principle have been made in medicine, and 
particularly in dentistry. 

In 1894-5-6 several electrical inventors 
gave -laboratory exhibitions of “vacuum 
tube lighting.” The devices shown aimed 
to accomplish illumination by means of 
so-called “cold light,” or a source of light 
in which a larger percentage than usual of 
heat rays were transformed into light rays. 
Long, glass tubes filled with rarefied gas 
were used as “lamps” and the energy for 
operating them was supplied by currents 
of exceptionally high tension. None of 
the systems has yet become commercial. 

This hasty and imperfect sketch of the 
growth of the various electrical arts may 
serve to illustrate a few phases of their 
present status and to indicate the direction 
of advance for the next century. As we 
look back over the years of the nineteenth 
century, crowded with achievement in all 
directions of peaceful advance as they are, 
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we can not fail to see that the greatest con- 
tribution that the science and industry of 
the world has received in it has been the 
development and exploitation of elec- 
tricity. Absolutely unknown as a factor 
in industrial life at the beginning of the 
century, we find it at the close entering in 
a large variety of ways into the daily life 
of people everywhere and doing a vast part 
of the increased work of the world. And 
more than this, we find that the improve- 
ments wrought by electricity have been 
so revolutionary that they have produced 
entirely new conditions, and that all the 
conditions they have produced have been 
good. 
What credit belongs to the men who 
have studied and striven to learn the 
secrets of electricity and to utilize them 


GALILEO FERRARIS. 


Engineer and Prominent in the Development of Poly 
phase Systems. 


must be left to the discernment of suc- 
ceeding generations. It is to be hoped, 
though, that in the chorus of praise that 
will ascend concerning the inventor there 
may not be absent some expressions of ap- 
proval for the courage of the capitalists 
whose money paid for the work. When 
one thinks of the faith exhibited by those 
who paid for the transatlantic cables, and 
by those who sank fortunes in the de- 
velopment of the electric light and the 
electric railway, he can not withhold the 
praise that is due to the capitalist perhaps 
no less than to the inventor whose work 
he encouraged and finished. 

The telephone and the trolley car have 
worked as the most powerful decentral- 
izing influences in the history cf the last 
century. The steam engine, making pos- 
sible the application of power to labor- 
saving machinery and to the production of 
manufactured articles, laid the basis for 
the factory, and the factory became the 
centre of the village and then of the town. 
To these places of labor population was 
naturally attracted, and settling in the 
neighborhood of the factories formed nuc- 
lei of growing cities. The cities at- 


tracted, by the cohesive power of- 
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humanity, more and more of the oncom- 
ing generations from the country dis- 
tricts. It began to be seriously feared in 
this country, seven or eight years ago, 
that the movement of population from the 
farms and toward the cities would result 
in some industrial difficulty or in some 
political situation which would be detri- 
mental to the general welfare. The last 
census has shown us that, through the 
agency of the trolley car and the telephone, 
this centralizing influence has ceased, and 
that people are going back into the country 
and living as far as possible away from the 
places in which they work. This is only 
one of many direct influences that elec- 
tricity has had upon the body politic. 

Instantaneous and widespread distribu- 
tion of knowledge accomplished by the 
telegraph has worked for the peace of the 
world. About half the disputes between 
nations arise from misunderstandings. 
Misunderstanding is not necessary in a 
day when telegraph wires stretch in a net- 
work over the lands and under the seas. 
In cities, and especially in the more dense- 
ly populated neighborhoods, the better 
lighting of streets accomplished by elec- 
tricity has been a powerful aid in sup- 
pressing crime and violence. An arc light 
is often more valuable than a policeman 
in a bad neighborhood. Bettermentd in 
signaling and automatic indicating de- 
vices have reduced the total of fire losses 
enormously within the century. Had 
Galveston been swept in 1800 by the hurri- 
cane which devastated it instead of 
in 1900, it is practically certain that all 
of its inhabitants would have perished, for 
the reason that the news of the catastrophe 
would have traveled so slowly that relief 
of an adequate character could not have 
reached the place until too late. The 
cable has made possible the administration 
of the affairs of China by a concert of 
civilized nations scattered over the rest of 
the globe. The telephone has doubled the 
effective ability of the business men and 
saved an incalculable number of years of 
human life that would otherwise have been 
spent in traveling. Our descendants can 
look at the threatened failure of the 
world’s coal supply without alarm, since 
it is now possible to utilize other natural 
forces that will not become exhausted. 
And it must be remembered in considering 
what electricity has done that it has only 
begun to do these things, and that the 
whole period of its greatest achievements 
is included within less than twenty-five 
years. It is hard to keep from looking 
ahead and wondering what the future will 
bring forth and what new uses will be 
found for the electric current. While it 
is exceedingly unsafe to prophesy defi- 
nitely, still no one looking back through 
this century of progress, remembering 
that advance in the lines indicated here 
has moved with an accelerating step, can 
look ahead into the coming century with- 
out a firm conviction that through the 
agency of electricity the race will go for- 
ward more swiftly than ever it has be- 
fore, and that the conquest of Nature by 
man, so lately begun. will move rapidly 
towards its finish and become in time an 
accomplished fact. 
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The Telegraph in the Nineteenth Century. 


of the electric telegraph during 
the nineteenth century is the his- 
tory of its development for all pre- 
vious centuries, for, prior to the open- 
ing of this century there was, strictly 
speaking, no electric telegraph. Indeed, 
it may be said without much exceeding the 
limits of accuracy, that the history of the 
development and growth of the electric 
telegraph for the last two-thirds of this 
century would contain nearly all that is 
important concerning that art. 
Telegraph systems there were before 
the electric telegraph. There were tele- 
graph systems even before the Christian 
era. Writing in 300 B. C., Polybius de- 
scribes a telegraph system then in use for 
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a shorter arm was pivoted and by a system 
of pulleys and ropes these arms could be 
placed in many different positions. The 
letters of the alphabet were allotted certain 
positions of the arms and thus one famil- 
iar with these positions could transmit or 
receive messages by the proper manipu- 
lation of the arms. This system, like all 
such visual systems, was quite limited as to 
the distance to which signals could be 
transmitted between any two stations, and 
in times of fog could not be operated at 
all. It is told that during the peninsular 
wars, when Wellington was fighting the 
French, a message was received in London 
by the Admiralty semaphore system, stat- 
ing “Wellington defeated.” A fog in- 


tervened, and no further information 


magnetism. It had, for instance, been 
known for a long time that many light 
substances were attracted by an electrified 
body. Availing of this knowledge, it was 
suggested as early as 1753, in the Scot’s 
Magazine, that if 26 wires were provided, 
one for each letter of the alphabet, and at 
the far ends of the wires light pith balls 
were suspended, messages could be sent 
over the wires by touching the near end of 
a wire representing a given letter, by a 
frictional electric machine, when the pith 
ball at the distant end of the wire would 
be attracted. This idea was realized in 
1774 by Lesaze, who constructed a short 
experimental line of twenty-four wires in 
that year. | 

The discovery by Volta, in 1800, that 
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military purposes. This was a visual 
telegraph system in which torches were set 
upon a wall or walls and a certain number 
and position of the lights were arranged 
to represent the letters of the Greek al- 
phabet. By changing the position and the 
number of the lights to correspond to the 
prearranged plan, it is easy to see how 
words could be spelled out at one station 
and receivéd at another. Analagous to 
this system was the semaphore visual 
telegraph devised by Claude Chappé, of 
France, in the latter years of the eighteenth 
century, and which was, in a more or less 
modified form, in full vogue throughout 
Europe in the first half of this century. 
This system, as its name indicates, “a 
sign I bear,” employed a post and swing- 
ing arms, 88 do the familiar semaphores 
to be seen along every railway to-day, but 
the Chappé semaphore was & different ap- 
pearing arrangement from the ordinary 
railway semaphore. Thus, there was a 
cross-arm, about 14 feet long, on the top 
of the post. At each end of this cross-arm 
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could be obtained. When the mist cleared, 
the consternation created by the receipt of 
the above news was dispelled by the joyful 
intelligence that the message should have 
read, “Wellington defeated the French.” 

It has been well said of the invention of 
the electric telegraph that it was not the 
work of any one man. Perhaps the most 
that can be said of any one man in this 
relation is that he was the inventor of a 
particular system of electric telegraphy. 
The early and late history of this art 
shows that its advances have invariably 
followed upon the discovery and announce- 
ment of laws and facts of electricity and 
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electricity could be generated by chemical 
means was followed by the discovery by 
Nicholson and Carlisle that water and 
certain salts could be decomposed by the 
electric current. Acting upon this knowl- 
edge, Sémmering, of Munich, in 1808, de- 
vised and operated experimentally an elec- 
tric telegraph system employing also twen- 
ty-five to thirty-five wires for the trans- 
mission of letters and numerals, in which 
this principle wag employed, the Voltaic 
current being caused to decompose water 
held in small glass tubes at the remote ter- 
minals of the wires. The bubbles of hydro- 
gen and oxygen, appearing in certain 
tubes, indicated the letters transmitted 
This was the first telegraph system i | 
which the Voltaic current was emp] i 
Up to this time and for a co 
thereafter, the effect of an electric P i 
upon a magnetic needle had not been i 
covered. The impracticability howey 
of making a commercially successful el i 
tric telegraph in which twenty-five 
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more wires between stations were necessary 
for the transmission of a single message, 
was evidently apparent even at that early 
time, for we find Mr. Francis Ronalds, of 
Hammersmith, in 1816, experimenting 
with an alphabetical telegraph system in 
which but one wire was used. In Ron- 
alds’s telegraph there was a dial at each 
station, on which were placed the letters 
of the alphabet. The dials rotated syn- 
chronously. In front of each dial was 
placed a screen in which a notch was cut, 
so that as the dial revolved one letter at 
a time was seen through the notch. Pith 
balls were connected to the wire at each 
end. At a given signal the clock-work 
was started and as a desired letter ap- 
peared behind the notch the wire was 
charged momentarily with frictional elec- 
tricity and the pith ball was actuated. 
The letter at that moment appearing 
through the opening in the dial was noted 
and in that way messages were trans- 
mitted. This was the first synchronous 
electric telegraph. Ronalds offered this 
telegraph system to the British Govern- 
ment, purposing to build a telegraph sys- 
tem around the entire British coast, but 
his offer was rejected in the following lan- 
guage: ““Telegraphs of any kind are now 
wholly unnecessary and no other than the 
one now in use will be adopted.” The one 
then in use was the visual semaphore tele- 
graph. It may, however, be noted that 
a subsequent British Government con- 
ferred the honor of knighthood upon 
Ronalds for his scientific work. The in- 
credulity of the British Government at 
this carly period—1815-1820—as to the 
value of electric telegraphs, need occasion 
no surprise when it is known that the 
semaphore telegraph system was not en- 
tirely displaced by electric telegraph 
systems in Europe, or even in this country, 
until the middle of the century. 

The next, and up to that time the most 
important, practical development of the 
electric telegraph followed ultimately upon 
Oersted’s discovery, in 1820, of the action 
of an electric current upon a magnetic 
needle; namely, that the needle was de- 
flected to the right or left, according to the 
direction of the current in a wire held 
parallel to the needle. Taking advantage of 
this discovery various “needle” telegraph 
systems came into existence, and wereat one 
time extensively, and it may be added, ex- 
clusively, emploved in Europe and Great 
Britain, and indeed still are in limited use 
there. These “needle” systems as inti- 
mated, were operated on the principle 
just referred to. A magnetic needle was 
pivoted in the centre of a coil or coils of 
wire, constituting in effect, and in fact, a 
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galvanometer, and a pointer which was at- 
tached to the needle moved in front of a 
dial. Prearranged deflections of the 
pointer to the right or left signified a cer- 
tain letter of the alphabet. The deflec- 
tions to the right or left were produced by 
sending over the wire or wires, pulsations 
of current of one polarity or alternations 
of both, as required by the letter to be 
transmitted. The first of these needle 
telegraph systems was devised by Schill- 
ing, of Russia, who employed five needles 
and one wire for each needle. Gauss and 
Weber at Gottingen, in 1833, devised and 
operated an experimental needle telegraph 
system, using but one wire on a metallic 
circuit, three miles in length. 

Prior to this time it was supposed that 
a metallic return wire was necessary when 
the voltaic current was employed, al- 
though in many of the early experiments 
with frictional electricity the earth had 
been used for this purpose. Shortly 
thereafter, however, in 1837, Steinheil, of 
Munich, experimenting in conjunction 
with Weber, discovered that the earth 
could be used as a return for a voltaic cur- 
rent. This discovery of Steinheil’s was 
of vast importance in the subsequent de- 
velopment of the electric telegraph, as 
must be any discovery or invention that 
will at one stroke, so to speak, practically 
double the number of existing wires. 

Curiously, too, the notion had pre- 
vailed up to this period that it 
was necessary to use wires insulated 
throughout their length, even when sup- 
ported on poles, to keep the electricity on 
the wires. The expense of thus insulat- 
ing the wires was naturally considered a 
serious obstacle to the extension of the 
electric telegraph. Weber, however, re- 
moved this obstacle by the important dis- 
covery that it was not necessary to insu- 
late aerial wires except at the points of 
support. Another deterrent to the em- 
ployment of voltaic electricity in electric 
telegraphy was the fact that up to 1836 a 
constant primary battery had not been 
invented. The invention by Daniell, of 
Edinburg, of a constant zinc-copper bat- 
tery in that year, and Sturgeon’s previous 
device of amalgamating the zinc, there- 
fore very materially aided the advance- 
ment of the electric telegraph. 

In England, Wheatstone and Cooke, 
were also assiduously at work about this 
time, 1835 to 1840, upon needle telegraph 
systems, and to these inventors belong the 
credit of having pushed to a commercially 
successful conclusion the first electric 
telegraph system. Not that they were 
the first inventors of such systems, 
but that they succeeded in working out 
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the details necessary to provide a simple 
and economical system, which went into 
very extensive use in Great Britain, es- 
pecially in the railroad service. These 
gentlemen evidently had the commercial 
combined with the inventive talent and 
took the wise precaution to patent their 
various devices in electrical telegraphy, 
for which it is recorded they received from 
the company formed to exploit their in- 
vention over $800,000. 

Thus far the discovery of Sturgeon, of 
England, in 1824, that an electric current 
flowing in a coil of wire surrounding a 
piece of soft iron would magnetize the 
iron, and when the current ceased the 
iron would lose its magnetism, had not 
been availed of in electric telegraphy, al- 
though Booth, in Dublin, in 1830, and 
Henry, in 1831, had shown that signals 
could be transmitted by the means of the 
attracting power of an electromagnet 
upon its armature. It remained for S. F. 
B. Morse, of New York, to put into prac- 
tical operation the electromagnetic re- 
cording telegraph which bears his name, 
in which the armature of an electromagnet 
produced on a strip of paper dots and 
dashes representing the letters of the al- 
phabet, the electromagnet itself being 
operated by the opening and closing of a 
key in the line circuit. 

The first Morse telegraph line was con- 
structed after many discouragements in 
1844, out of public funds, between Balti- 
more and Washington and was a success. 
The progress of electric telegraphy into 
public favor in this country was, however, 
at first slow. High rates for messages, 
more or less imperfect service, due largely 
to poorly constructed lines, and much 
litigation to preserve the monopoly of the 
electric telegraph in this country to the 
Morse interests, were conducive to this 
slow progress. In 1838 Morse had gone 
to England to obtain a patent for his in- 
vention, but it was refused to him by the 
Attorney-General on the score of previous 
publication, a rather flimsy excuse it would 
seem in view of the facts which briefly 
were that a statement had appeared in & 
magazine to the effects that Morse had in- 
vented an electromagnetic telegraph. But, 
a Roland for an Oliver, when Alexander 
Bain, of Edinburgh, came to this country 
to obtain a patent for his chemical auto- 
matic telegraph, it was refused him on the 
ground that it infringed Morse’s claims. 
Bain, it is true, used an alphabet of dots 
and dashes analogous to that of Morse. 
He employed a device for perforating long 
and short holes in a strip of paper, the 
latter being used for the transmission of 
long and short pulsations of current over 
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the wire. At the receiving end he em- 
ployed a strip of paper moistened with a 
snitable chemical solution, which was de- 
composed by the passage of current 
through it, thus producing long and short 
marks on the receiving paper. As Morse’s 
most important claim was for an electro- 
magnetic telegraph, and Bain did not 
employ electromagnetism in any shape in 
his system, it is not easily seen in what the 
infringment consisted. Bain, more for- 
tunate here than Morse in London, pressed 
his claim in the Supreme Court at 
Washington and a patent was allowed. It 
is doubtful, however, if a British patent 
would have been of much pecuniary value 
to Morse had he obtained it, inasmuch as, 
during the life of his American patent, 
the Morse system was very sparingly em- 
ployed in Europe or Great Britain, the 
various needle and dial systems having 
secured a strong foothold in those coun- 
tries. l 

The next important advance in electric 
telegraphy in this country was due to 
Royal House, of Vermont, who invented, 
in 1846, the printing telegraph system 
which bears his name. This invention 
was looked upon at the time as one of the 
wonders of the age. It was the precursor 
of the “ticker” and similar printers of to- 
day, printing its messages on a strip of 
paper in roman letters at the rate of fifty 
to sixty words per minute, as against 
twenty or thirty words by the Morse sys- 
tem. Dial telegraph systems, due to 
Wheatstone and others, were also much 
employed in the middle of the century. 
These were also known as pointer tele- 
graphs, because of the use of a pointer 
which, actuated by “step by step” mech- 
anism, passed around the face of a dial, 
on which were placed the letters of the al- 
phabet, and stopped momentarily opposite 
a selected letter. Both the House printer 
and the dial telegraph were believed, in 
Europe, to give greater accuracy than the 
Morse system and if the statement made 
at the time was true, to the effect that an 
examination had shown that there was an 
average of one error in every fifth mes- 
sage transmitted by the Morse system, be- 
tween two important American cities, 
there was some reason for the belief. 
After the public mind had accepted elec- 
tric telegraphy as a practical success and 
overland telegraphy had become firmly 
established, it was not long before the 
feasibility of submarine telegraphy was 
mooted, and in 1850 the first submarine 
electric cable of any great length was laid 
between Dover and Calais, a distance of 
about twenty-four miles. This was fol- 
lowed by the laying of cables of gradually 
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increasing length, until one of seventy- 
four miles was successfully laid between 
England and Belgium. The question of con- 
necting Europe and America by cable now 
became a subject of serious consideration. 
“Such a scheme,” said a writer of that time 
(1853-54), “is regarded now pretty near- 
ly as that for the electrical connection of the 
British Islands with each other and with 
the European continent was regarded some 
years ago. The sanguine consider the 
project practicable, and its speedy reali- 
zation probable. The more phlegmatic 
notice it only with ridicule. Men of 
science generally admit the possibility of 
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the enterprise, while men of finance more 
than doubt the possibility of a remunera- 
tive result.” 

After three discouraging attempts a ca- 
ble was in 1858 laid across the Atlantic, 
but it was so short lived that those who 
had previously questioned the feasibility 
of the enterprise flatly denied that it ever 
had been successfully operated and would 
hardly be convinced even by the affidavits 
of all concerned in laying and operating 
the cable. 

It was due to the untiring efforts of 
Cytus W. Field, of New York, that these 
various attempts to span the Atlantic 
with an electric telegraph had been under- 
taken. Nowise daunted by the repeated 
failures, he continued his advocacy of the 
scheme, but the Civil War in this country 
compelled a temporary abandonment of 
the project. In 1865 a fourth cable was 
made, but it, too, was broken and lost 
while in process of laying, by a sudden 
lurch of the vessel carrying it, the Great 


Eastern, and it could not be recovered. At 
each failure, however, new experience was 
gained which led to the necessary improve- 
ments and making and laying the cable, 
with the result that in 1866 the work 
was crowned with success and an electric 
telegraph across the Atlantic was an ac- 
complished fact. 

At the beginning of this century it was 
deemed wonderful that the happenings 
of the day before in the capital of Great 
Britain could be read at the breakfast 
table the next morning, thirty miles out of 
London, the means for this rapid dissemi- 
nation of intelligence being quick relays 
of horses and stage coaches. By the com- 
pletion of the Atlantic cable the same 
thing was made easily possible between 
points a distance of 6,000 miles apart, 
and to-day, by the extension of the elec- 
tric telegraph over every land and under 
every sea, no part of the civilized world 
is in point of time one hour removed from 
any other part. Lest this should be thought 
an extravagant statement, it may be noted 
on the authority of Mr. G. G. Ward, that 
on one occasion, at least, a bona fide busi- 
ness transaction was consummated by 
means of the electric telegraph between 
Manchester, England, and Victoria, Brit- 
ish Columbia, in one minute and a half. 

Between 1850 and 1870, beyond the ex- 
tension of and improvement in line and 
cable construction, and in the improve- 
ment of apparatus, there was no very 
marked development in the art of tele- 
graphy. The invention of automatic re- 
peaters in this country, however, in 1848 
and 1856, by means of which messages 
were transferred automatically from the 
end of one line to the beginning of an- 
other, is certainly worthy of passing 
notice. The Bain chemical system was 
introduced in 1849 in the United States, 
and for three years sharply contested the 
ground with the Morse system and was 
seemingly in a fair way to outgrow the 
latter when the rival companies were con- 
solidated, after which the Bain system was 
gradually withdrawn from service. The 
tendency in this country after 1853 was 
towards the general employment of the 
Morse system, and its use in other coun- 
tries steadily grew. Even the beautiful 
Wheatstone automatic system, which, be- 
ginning with a speed of 60 to 120 words 
per minute, is now capable of transmitting 
over 600 words per minute, is a modi- 
fication, or refinement, of the Morse 
recording telegraph. In Europe, and 
especially in France, much use was 
made of printing telegraph apparatus, 
the Hughes printer, invented and 
named after David E. Hughes, of 
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Kentucky, 1855, being much employed. 
The dial telegraph of Wheatstone, in 
Great Britain, Breguet’s, in France, and 
Siemens’, in Germany, were also in ex- 
tensive use at this period. The Morse re- 
corder in this country, after some years, 
gave way almost universally to the now 
well-known Morse sounder, the latter hav- 
ing been found to be more accurate and 
speedy than the recorder. Attempts also 
had been made to increase the existing 
wire facilities, without changing the meth- 
ods of operation. As early as 1853 Dr. 
Gintl, of Austria, had devised a system 
for sending messages in opposite directions 
over one wire at the same time. He was 
followed by Frichen and Siemens- 
Halske, who invented the now well-known 
differential duplex method. Stark, of 
Vienna, invented the first diplex method, 
a means of transmitting two messages in 
one direction at one time over one wire. 
These systems were tried, but were appar- 
ently too crude to meet the requirements 
of successful double transmission. Per- 
haps the demands for increased facilities 
at the time did not call for continued ef- 
forts to improve them. But whatever the 
cause, up to 1867 these and other systems 
“had not found their way to any extent 
to practical application,” and it was said 
without qualification that such attempts at 
duplex transmission “must be looked upon 
as little more than feats of intellectual gym- 
nastics—very beautiful in their way, but 
quite useless in a practical point of view.” 
These words, written, as they were, by 
one of the foremost scientific men of that 
day, were not calculated to encourage ef- 
forts in this direction. 

Not long after this time, however, J. B. 
Stearns, of Boston, introduced the duplex 
telegraph system which bears his name. 
This duplex, in its basic principles akin 
to the Siemens-Halske differential duplex, 
was introduced upon the telegraph lines 
of this country, and, after a short time, in 
1872, Stearns added to it the condenser 
without which the duplex must have re- 
mained an impracticable device over long 
lines. This system at once doubled the 
existing capacity of every wire on which 
it was installed, without any change in the 
Morse system of transmission and recep- 
tion of messages—a very important feat- 
ure. The Stearns duplex was followed in 
1874, by the Edison quadruplex, which 
practically increased fourfold the capacity 
of every Morse circuit quadruplexed. Some 
idea of the great value of the duplex tele- 
graph system may be gained if we con- 
sider its value in submarine telegraphy 
alone. As previously remarked, there 
was but one Atlantic cable in 1868, while 
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to-day there are twelve. But each of these 
cables is now duplexed so that there is the 
equivalent of twenty-four Atlantic cables 
in operation, twelve actual and twelve 
“phantom” cables. In addition to this 
remarkable development of submarine 
telegraphy it may be noted that a speed of 
but three or four words per minute was 
the maximum obtainable across the first 
Atlantic cable. By the use of more sensi- 
tive apparatus and improved methods, due 
to Sir William Thomson, Muirhead and 
others, this speed was soon doubled and 
trebled, until to-day a speed of about twen- 
ty-two words per minute in each direction 
is attained on these cables, and what is 
true of the Atlantic cables is relatively 
true of ocean telegraphy everywhere. 
Among other developments in electric 
telegraphy in the last quarter of the cen- 
tury have been the Delany multiplex 
synchronous system, by which six and 
eight messages may be sent over one wire 
at the same time; this system is now in 
operation in Great Britain; Gray’s har- 
monic telegraph, by which at least five 
messages could be sent over one wire at 
once; this system was operated in this 
country but was not found so well adapted 
to the needs of the service here as the 
quadruplex. In this system tuning forks 
accurately attuned, respectively, to differ- 
ent rates of vibration were caused to send 
electric pulsations over the wire, which 
pulsations were responded to by corre- 
spondingly attuned forks arranged as 
armatures of electromagnets placed in the 
wire. While a particular transmitting 
fork vibrated ita correspondingly attuned 
receiving fork vibrated, and would cease to 
vibrate with it. In this way dots and 
dashes of the Morse alphabet were trans- 
mitted. A very important system was in- 
vented in 1882 by Van Rysselberghe, of 
Brussels, by means of which it is possible 
to telegraph and telephone over the same 
circuit at once. This system and modi- 
fications of it largely used in this 
country and elsewhere. An analogous 
system, the Edison phonoplex, by which 
messages are transmitted by pulsatory 
signals superposed upon the regular 
Morse system is also in extensive use in 
this country. In Great Britain the Wheat- 
stone automatic telegraph is very generally 
used, especially for press dispatches. The 
same system is also employed to a 
considerable extent in the United States. 
In France, Baudet’s printing telegraph 
system, by which four messages are trans- 
mitted at once, is the established multiplex 
system. In this country the Buckingham 
vrinting telegraph system, which is capable 
of transmitting 100 words per minute on 


Vol. 38—No. 2 


a wire 500 miles in length and delivers the 
message printed on an ordinary telegraph 
blank, is the latest successful development 
of printing telegraphy in actual operation 
in commercial work. The almost general 
use of the typewriter by Morse operators 
in the large cities of this country is one 
of the more recent developments of the 
art, and one which in a measure offsets 
the acknowledged demand of the public 
for a printed message. In addition to 
the foregoing there is now an extensive 
use of electric telegraph in fire alarms, 
police telegraph, burglar alarm, railroad 
signaling and many other more or less 
similar systems. 

The commercial growth of the electric 
telegraph is well shown by a comparison 
of the volume of business now handled 
with that of, say, forty years ago, when 
perhaps 10,000,000 messages were sent 
annually. To-day doubtless twenty to 
thirty fold that number are annually 
transmitted over the wires of all countries, 
the bulk of which are sent by the Morse 
alphabet. Of telegraph wires there were 
in 1840 perhaps 100 miles in Europe 
and none in this country. To-day there 
are over 1,000,000 miles of wire in this 
country alone, a large proportion of which 
is duplexed and quadruplexed, which adds 
many hundred thousands of miles of 
“phantom wire” to the service—wire 
that, for practical purposes, is as available 
as the actual wire. And it may be said 
that what is the case as regards the exten- 
sion of the telegraph here is relatively the 
case in the rest of the civilized world, so 
that to-day the earth is virtually grid- 
ironed with wires which, to the large ma- 
jority of those not directly connected with 
the industry, have been the only tangible 
and assumedly the most indispensable part 
of the electric telegraph of which they 
possessed any knowledge. 

It was little wonder, then, that the 
every-day world stood still in amazement 
when, four years ago, the announcement 
was heralded that a system of telegraphy 
had been invented in which wires were dis- 
pensed with and in which that mysterious 
something, the ether, was utilized, and by 
which messages were transmitted across 
miles of free space. Nor, although the 
scientific world had been measurably pre- 
pared for the announcement of the work 
of Hertz, Branly and Lodge, was it much 
less lost in wonderment. Not so much, 
perhaps, at what Marconi had actually 
achieved as at what the achievement por- 
tended for science. 

The invention of Marconi’s wireless tele- 
graph system was no exception to the 
rule which the inventions of other elec- 
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tric telegraphs had followed. Hertz, in 
1884, in pursuing his masterly experi- 
ments, had demonstrated the accuracy of 
Maxwell’s prediction that electric waves 
existed im free space. Hertz used a 
Righi oscillator to set up electric waves. 
This consisted of a powerful induction 
coil, the terminals of the secondary wire 
being connected with two brass balls, be- 
tween which a succession of sparks jumped 
while the coil was in operation. For a 
receiver, Hertz used a ring or quadrangle 
of copper wire broken at one point. Hold- 
ing this wire a few feet from the spark 
gap of the oscillator, the room being dark- 
ened, he perceived sparks jumping across 
the break in the wire, these being due to 
electric oscillations set up in the wire by the 
waves radiated from the oscillator.. Bran- 
ly had shown that in the presence of elec- 
tric waves, metallic filings were affected 
in such way that their electrical resistance 
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was lowered, and that when the waves 
ceased and the filings were shaken they 
resumed their former electrical condition. 
Here was the equivalent of a key in a 
Morse circuit. Lodge had shown that the 
electric waves thus set up, acting upon a 
Branly “coherer,” could be caused to oper- 
ate an electric bell at a distance of many 
feet. 

Taking advantage of these discoveries 
and employing the principles of the Righi 
oscillator, the Branly coherer and his own 
discovery—the vertical wires at the send- 
ing and receiving stations—together with 
other refinements of apparatus, Marconi 
has succeeded in transmitting messages a 
distance in clear space of over sixty miles. 
There were others who, like Preece, had 
succeeded in telegraphing across rivers 
and bays to a distance of three to six miles, 
by electro-magnetic induction, using tele- 
phones as receivers; but, remarkable as 
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such results are, they have not awakened 
a tithe of the interest aroused by 
the announcement of the results ob- 
tained by the Marconi wireless telegraph, 
doubtless the most notable development 
of the electric telegraph in the nineteenth 
century. 

Comparing our present knowledge of 
things scientific with that at the begin- 
ning of this century, when, for example, 
“the man rash enough to have predicted 
that within fifty years it would be possi- 
ble to send a message by lightning from 
London to Vienna, would have been con- 
sidered intellectually deranged,” what 
limits shall we place upon progress in 
any direction during the coming century ? 
Is it too much to predict that within the 
next one hundred years even the wonder- 
ful wireless telegraphy of to-day will be 
supplanted or supplemented by some- 
thing even more wonderful? 


Historical Notes of Electric Traction. 


HILE the history of the electric 
W railway and its development to 
its present condition from the 
crude beginnings of seventy years ago are 
very fully set forth below, I feel that I 
should say a few words about the present 
tendencies in electrical engineering as ap- 
plied to traction, and about what I be- 
lieve will be their immediate outcome. I 
should say, also, here, that I hope the 
kindness with which my own work has 
been mentioned in the subjoined historical 
sketch will lead no one to forget the able 
and valuable services of my predecessors 
and contemporaries in the same art. 

I believe sincerely that the fundamental 
departure in railroading which will be 
most influential in the change from steam 
to electric traction, will be found to be the 
ability to operate trains either as a whole 
or in their detached units. 
this system the “multiple unit system,” 
of which the broad underlying idea is oper- 
ation and control, or the control by elec- 
trical means, partly or wholly through a 
secondary circuit, of any and all ‘reversers 
and switches for grouping and other pur- 
poses, either independently or collectively, 
at the same or different times, however 
combined or grouped and wherever placed, 
whether these be on a single car or on a 
train. And this with one or more fully 
or partially equipped cars, which may 
preferably be connected in any desired 
way or end relation with one another, so 
that the various equipments may be oper- 
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.ated either locally or from one or more 


distant points. 

This is the system which was initiated 
on the South Side elevated in Chicago 
in 1897, which has been adopted on 
the Brooklyn and Boston elevated rail- 
ways, and which is on the eve of adoption 
on other important lines. 

I do not think it is safe to say that the 
electric locomotive will generally supersede 
the steam locomotive. If a steam railway 
adopts electric traction its service system 
must be practically changed ; smaller train 
units completed within themselves, operated 
independently or in combinations, must be 
used; the motors must be distributed 
throughout the different cars and, so soon 
as this is done, direct hand control must 
be done away with in favor of a secondary 
control of a more or less automatic char- 
acter. I do not believe that we can com- 
press upon a single unit the power neces- 
sary to do the service done to-day by the 
steam locomotive. I do believe, however, 
that it is perfectly possible to consolidate 
any number of units equipped with any 
amount of power under a common control. 

The saving of coal is not the criterion 
by which we should measure the urgency 
of the adoption of electric traction. The 
all-important consideration is capacity for 
increased speeds, and the making of train 
lengths and intervals subject to the will 
of the traffic superintendent. What we 
want is the ability to get and to accom- 
modate service and traffic. Service must 


be changed with the change of motive 
power. 

As I look at the past history of the elec- 
tric railway and see the development that 
has taken place and is now going on, I am 
more and more fully convinced that it is 
in this way the change from steam to elec- 
tric traction will be made, and that instead 
of the cumbrous and high-powered single 
locomotive hauling a train of cars, we will 
have, on the railroad of the future, trains 
of any length that the service demands ; 
each transportation unit, whether com- 
posed of one or more cars, being inde- 
pendent of all the others and capable of 
independent motion ; yet all, when coupled 
together in trains, controllable and di- 
rected from the front end of, or any se- 
lected point in the train by a single simple 
system of manipulation. This, I think, is 
the direction of immediate future advance. 

FRANK J. SPRAGUE. 

New York, January 3, 1901. 


ERHAPS, if one goes out upon the 
p streets of one of our cities to-day 
and looks about him for evidences 

of the work of electricity, the most strik- 
ing and apparent of them that he will find 
will be the trolley car. Again, one search- 
ing statistics and other sources of infor- 
mation to discover what influence has 
exerted itself most largely for the benefit 
of the community in general during the 
last generation, will find the same ubiqui- 
tous vehicle. Yet the development of 
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electric railways as they now are is a mat- 
ter of only little more than a decade; and 
this development, in its commercial and 
active form, is also almost peculiarly 
American, and therefore a thing concern- 
ing which we may take no little pride. 
While it is true that the commercial ex- 
ploitation of the electric railway has been 
almost entirely American—as was the 
early research that laid the foundation for 
knowledge of the subject—still perhaps 


the greater part of the scientific study 


that led to the perfection of the present- 
day systems was conducted abroad. 

In the year 1830 an Italian priest, the 
Abbe Salvatore Del Negro, professor of 
natural philosophy in the University of 
Padua, made the first electric motor, which 
was a reciprocating apparatus—a mere 
toy—but nevertheless the prototype of the 
magnificent machinery of the modern 
electric railway. 

The first attempt to build an electric 
railway, of which there is any record, was 
made by Thomas Davenport, a blacksmith 
and wheelwright of the town of Brandon, 
Vt. He built, strangely enough, an elec- 
tric automobile in the year 1835. For a 
motor he had a revolving electromagnet 
running between fixed soft iron armatures 
or pole pieces, carrying upon the revolving 
shaft a commutator which properly 
handled the current. The whole thing 
was mounted on a car containing several 
cells of battery and was exhibited running 
on a circular track at Boston and at 
Springfield, Mass., 65 years ago. 

The next, and up to very recent years 


‘the most ambitious, attempt at electric 


railroading was made by Robert Davidson, 
of Aberdeen, Scotland. Mr. Davidson was 
far in advance of his time. He saw that 
some day the steam locomotive, then just 
beginning its career of usefulness, was 
destined to be supplanted by electric ap- 
paratus, and in order to demonstrate the 
feasibility of electricity as a motive power 
on railroads he built, in 1838, an electric 
locomotive of really considerable power. 
The machine ran on standard gauge rail- 
way tracks and was built on a platform 
five feet wide and 16 feet long. It car- 
ried 40 cells of battery, each cell having 
plates 12 by 15 inches in size, of zinc and 


iron, immersed in a solution of sulphuric 


acid. Together with the motor and bat- 
teries the locomotive weighed over five 
tons. The.motor consisted of a pair of 
drums, one being connected by a sprocket 
gear with each axle, and each drum carry- 
ing sets of soft iron bars parallel to its 
axle. Upon the floor of the car were 
mounted eight large electromagnets in 
two rows adapted to attract the iron bars 
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on the face of the drums, and governed 
by a commutator carried around with the 
drums so that their attraction ceased as 
each bar passed its appropriate magnet. 
Despite the inefficiency and crudeness of 
this motor the machine made a number 
of very successful trips on various rail- 
wavs in Scotland, and was regarded as one 
of the wonders of the age. It evoked the 
most determined hostility from the loco- 
motive engineers and stokers of the period, 
and one night, while stabled in the engine- 
house at Perth, it was broken and practi- 
cally destroyed by some miscreant. Of 
course suspicion fell on the locomotive 
engineers, where it seems rightfully to 
have belonged. 

Mr. Davidson satisfied himself by these 
experiments that, while electric traction 
with automobile locomotives of this type 
was possible, the cost was prohibitive, so 
for many years nothing more was done 
in his country in this direction. 

Twelve years later, in 1850, Professor 
C. G. Page, of the Smithsonian Institu- 
tion, at Washington, constructed a large 
electric automobile motor of 10 horse- 
power. The machine operated so well 
that he made another of 16 horse-power 
adapted to run on standard railway tracks. 
He used reciprocating motion obtained by 
pulling an iron core into a hollow solenoid 
which was divided up into sections, these 
being properly commuted to give a long 
steady pull. The machine carried 100 
flat Grove cells, in which the platinum 
plates were 11 inches square. Qn April 
29, 1851, it was taken out on the tracks 
of the Baltimore & Ohio Railroadand made 
a round trip to Bladensburg, Md., develop- 
ing speeds as high as 19 miles per hour. 
Great trouble was encountered from the 
breakage of the porous cups in the battery 
cells and after some further experiment 
the project was abandoned, Professor Page 
having reached the same conclusion that 
Davidson had arrived at some years be- 
fore. 

About the same time Moses G. Farmer 


was experimenting on electric railways on 


a small scale, and the year before had con- 
structed a small locomotive and one car 
capable of carrying two passengers and 
running on an 18-inch gauge track. This 
machine carried on board of it 40 pint 
Grove cells. The next year Mr. Farmer 
built another model for the Massachusetts 
Charitable Mechanics Association fair at 
Boston. This ran on a little track five 
inches gauge and about 40 feet long, so 
arranged that at each end a reversing 
switch stopped the motor and started the 
car in the reverse direction. The motor 
employed was of the type devised by Pro- 
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fessor Page, in which an electromagnet 
rotated between the poles of a permanent 
horseshoe magnet. This worked through 
a worm-gear to a counter-gear, which en- 
gaged with a gear on the axle. Current 
was supplied to the motor through the 
rails, these being insulated from one 
another, so that this early device embodied 
two principles that have been carried to 
high perfection later and appear in the 
majority of modern installations. One 
of these is the principle of speed reduction, 
permitting the employment of a high-speed 
motor, and the other is the feeding of a 
locomotive motor from fixed conductors. 

Even earlier than this, however, the 
same principle had been developed, with 
particular regard for its application to 
telegraphy to trains, by an Englishman 
named Henry Pinkus. A British patent 
of 1840 granted to him covers the trans- 
mission of electric current from fixed con- 
ductors to a moving train. Patents in 
France and Austria, granted in 1855, to 
Major Alexander Bessolo, of the Italian 
army, exhibit the third rail, used, how- 
ever, for telegraph purposes only. For 
over 20 years nothing was done in the di- 
rection of developing the electric railway. 
The inventors of the earlier day, whose 
efforts are sketched above, had all reached 
independently the same correct conclu- 
sion—that the expense of generating 
electricity in chemical batteries was too 
great to permit its application for railway 
purposes.. It was necessary, then, to wait 
for the perfection of the dynamo before 
further work could be successfully under- 
taken. 

In 1864 Professor Pacinotti devised his 
now famous dynamo, and three years later 
Wheatstone, in England, and Werner 
Siemens, in Germany, independently 
brought out the principle of the self-excit- 
ing dynamo. About 1873 Gramme made 
his accidental discovery of the reversibility 
of the dynamo, while in the same year 
MM. Fontaine and Breguet exhibited a 
dynamo working as a motor at the Vienna 
Exposition. 

Perhaps the first work that was done on 
the modern electric railway was that of 
Mr. George F. Greene, of Kalamazoo, 
Mich. .In 1875 Mr. Greene constructed 
a model railway, generally similar to 
Farmer’s model but larger. He used 
also the track rails for conductors. In 
1879 he built a large car, seating two pas- 
sengers. He fully recognized the neces- 
sity for a dynamo machine to furnish his 
current, but being then a poor mechanic 
he was unable to raise the necessary funds, 
and it was not until August, 1879, that 
he applied for patents. Without the 
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means to employ competent attorneys his 
patents languished in the office for 12 years 
and were not finally granted until 1891. 
Meanwhile in France, in the Spring of 
the same year, the first experiments in 
power transmission on a commercial scale 
were conducted in the neighborhood of the 
beet sugar works at Sermaize, near Paris, 


fields being ploughed by electric motors of. 


several horse-power driven from a dynamo 
a third of a mile away. In the Summer 
of 1879 Siemens and Halske exhibited at 
the Berlin International Exposition an 
electric locomotive and one car. The in- 
stallation was upon an oval track about 
1,000 feet in circumference and a third 
rail was used as a source of current supply. 
The motor was a small Siemens dynamo, 
and its shuttle armature was connected by 
double-reduction gearing with one of the 
axles. The car carried 20 passengers and 
made a speed of about eight miles per 
hour. This may fairly be called the first 
working electric railway of full size. 

The next year, 1880, Mr. T. A. Edison 
made his first experiments in electric rail- 
roading, as did also Mr. Stephen D. Field, 
the latter obtaining some priority in the 
patent office by reason of a caveat filed 
in May, 1879. The contentions between 
these two inventors probably did more 
than anything else to delay the exploita- 
tion of the electric railway in America. 
Meanwhile, in 1881, Siemens and Halske 
opened a third-rai] line in Berlin, which 
was the first commercial electric railway in 
the world. During the Summer of the 
same year they changed over the Charlot- 
tenburg and Spandau horse-car line, 
equipping it with an overhead wire system. 

The year before, 1880, experiments were 
made with an accumulator car on a track 
about one mile long at the linen bleach- 
ery of M. Duchesne-Fourmet, at Breuil-en- 
Auge, in France, and in the Summer of 
the next year an accumulator car was also 
put on the Vincennes tramway line in 
Paris. 

The scene now shifts to Ireland, where, 
in the early Summer of 1883, a project was 
started for building a six-mile tram line 
to the Giants Causeway, near Portrush. 
Dr. Werner Siemens undertook the elec- 
trical equipment of the line and it was 
opened to the public on November 5 of 
that year. A pair of turbine wheels 
actuated by a water fall on the River Rush, 
about one mile distant from the line, sup- 
plied the necessary power and a third rail 
was used as the conducting system. 

It was during this year that the real 
work of electric traction in the United 
States was begun, the consolidation of the 


Field-Edison interests and the formation 
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of the Electric Railway Company of the 
United States being the first step in this 
direction. The company was formed in 
May and by almost superhuman efforts on 
the part of the inventors and others a sec- 
tion of experimental railway was laid for 
exhibition at the Chicago Railway Ex- 
About 1,500 feet of 
three-foot gauge track was laid in the gal- 
lery of the main building. Upon this was 
operated, by means of a third-rail con- 
ducting system, a model electric loco- 
motive. The track was bonded to better 
its conductivity, this being the first re- 
corded instance of rai] bonding. 

The Autumn of the same year at the 
State Fair, held also in Chicago, an over- 
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head line was exhibited by Mr. C. J. Van 
Depoele. At about the same time Mr. 
Leo Daft equipped a short length of rail- 
way running from Saratoga Springs, N. 
Y., to Mt. McGregor. Upon this was 
operated a 12-horse-power locomotive 
hauling a 10-ton passenger car, which ac- 
commodated 68 passengers. Gradients of 
93 feet to the mile were easily overcome 
and an overall speed of about eight miles 
per hour maintained. The conducting 
system was a third rail, 35-pound iron 
T-rail supported on rosined wooden insu- 
lators being used and speed control being 
obtained by commutation of the field coils 
of the motor. The next Summer Mr. 
Daft built a short line on the iron pier at 
Coney Island, near New York city, and 
although this was completed late in the 
season it carried 38,000 passengers before 
it was closed for the Winter. 

While this was going on Messrs. E. H. 
Bentley and Walter Knight constructed, 
in Cleveland, Ohio, what was per- 
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haps the most remarkable of the 
early roads and one that was the 
first to enter upon active competi- 
tion for passengers with horse cars. It 
was an underground conduit road about 
two miles long. The conduit was of wood 
and was laid between the rails of the track. 
The motor was suspended from the body 
of the car between the two axles and was 
belted to them by wire rope belts. The 
system ran successfully in Summer and 
Winter for more than a year when Messrs. 
Bentley and Knight went to Providence, 
R. I., to engage upon larger work. It 
may be said here that later installations 
by these same inventors came very near 
establishing the success of the “under- 
ground trolley” system nearly 12 years 
before it was definitely adopted in the 
United States. A line was constructed 
across New York city through Fulton 
street—a crowded thoroughfare in the bus- 
iness section of the city—and we can see 
now, in retrospect, that it failed of suc- 
cess by the narrowest margin. The same 
makers constructed a conduit line in 
Boylston street, Boston, Mass., which also 
came very near successful operation, but 
failed in a few particulars so that over- 
head wire construction was adopted after- 
ward in that city. 

The first practical overhead line in the 
United States, if not in the world, was 
that constructed in the Autumn of 1884, 
between the Market Square, in Kansas 
City, Mo., and the suburb of Westport, 
by Mr. J. C. Henry. Two overhead con- 
ductors were installed and sometimes these 
were used as the feeding and return con- 
ductors and sometimes both together as 
the positive conductor, the rails being used 
for the return circuit. They consisted of 
hard drawn copper wire of No. 1 B. & S. 
gauge, which, at that time, was made only 
in lengths of about 75 feet and had to be 
brazed together on the ground. Upon 
the one car which was used was installed 
a five-horse-power Van Depoele motor, of 
the constant-current type adapted for use 
on arc light circuits. This machine was 
geared by differential gearing, greatly re- 
sembling the back-gear of a lathe, to the 
axles of an ordinary standard horse car. 
The motor and gearing were suspended 
in a frame, one end of which was swung 
on one axle of the car and the other end 
attached to the platform. A friction 
clutch completed, the outfit. The rails 
were bonded by driving soft iron horse- 
shoe nails between the rails and fish-plates 
at the joints. A variety of trolleys, some 
of them supported by poles, were tested 
and finally a trolley wheel running on the 
top of the suspended overhead wire and 


-  counter-gear, to one axle. 
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dragged behind the car by means of a ca- 
ble was adopted. The generator was a 
12-light arc machine, series wound, and 
the voltage employed ran up to several 
hundred volts on occasion. The line had 
grades up to seven per cent and was oper- 
ated very successfully. Somewhat later 
an open car of the same general construc- 
tion was put in service and this was oc- 
casionally used to haul freight cars. Speeds 
as high as 20 miles an hour were attained. 

All of the roads constructed up to this 
time were practically experimental, but 
in the Spring of 1885, the Baltimore 
Union Passenger Railway Company, of 
Baltimore, Md., contracted with Mr. Daft 
for the equipment of a suburban branch of 
its system, running about three miles out 
of town to the village of Hampden, with 
a third-rail electric system. The line had 
grades up to seven per cent and exceed- 
ingly sharp curves, some of them of only 
50 feet radius. A 25-pound iron T-rail 
was laid between the running rails on in- 
sulators consisting of cast-iron bells bushed 
with hard fibre. On each side of this 
rail wooden stringers, four by four inches, 
were laid to guard against accidental con- 
tact with it and a difference of potential 
of 125 volts was maintained between this 
rail and the running tracks by means of 
two dynamos of a Gramme-ring type, each 
of about 20 kilowatts capacity. Loco- 
motives were employed to haul standard 
one-horse or “bob-tail” cars. These were 
equipped each with one motor of eight 
horse-power, the motor having a wrought- 
iron field of the Siemens type, with conse- 


quent poles and a Gramme-ring arma- 


ture, and weighing about 1,000 pounds. 
It was connected through a single reduc- 
tion gearing, consisting of a three-inch 
phosphor-bronze pinion and a 27-inch steel 
The total 
weight of the locomotive was a little in ex- 
cess of two tons. Regulation was accom- 
plished by commuting the field windings, 
three speeds being obtained in this way. 
The road was opened August 8, 1885, with 
four locomotives. At the numerous road 
crossings the third rail was omitted and the 
current was fed to the cars by means of a 
three-quarter inch iron gas-pipe supported 
on bracket arms from poles at the road- 
side, contact with this being made by 
means of. a sheet-copper brush pressed up 
against the under side of the gas pipe by 
a trolley which could be thrown into 
position by levers from the inside of the 
locomotive. Crude as this equipment was 
as compared with modern installations, it 
proved satisfactory and was operated for 
several years without serious accident or 
delay. 
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About the same time that the Baltimore 
line was put up into operation Mr. Van 
Depoele constructed a short line at 
Toronto, Ontario, using one motor car, 
which hauled three trail cars, and equipped 
with an overhead wire, on the under 
side of which ran a collecting brush. 

In December, 1885, Mr. F. J. Sprague 
read before the American Institute of 
Electrical Engineers his classical paper 
on the “Electrical Equipment of the New 
York Elevated Railways.” In the early 
part of the next year Mr. Sprague began 
his experimental work on the Thirty- 
fourth street branch of the elevated system 
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developing there what we now recognize 


as a practical system, but which was, un- 
fortunately, a little too far advanced for 
its period. During that year and the fol- 
lowing he worked diligently at the prob- 
lem presented in electric railway work, and 
invented the method of suspending a mo- 
tor from the axle of the car and a spring, 
so that its armature shaft would remain 
at a constant distance from the car axle. 
The first motors constructed for the St. 
Joseph, Mo., line, which was built early 


_in 1888, were of single reduction gear pat- 


tern, but this was shortly discarded in 
favor of a double reduction gearing. In 
1891 perfection in the design and manu- 
facture of motors had proceeded so far 
that the single reduction gear was again 
possible, and it has been in use constantly 
since that time. | 

In the Spring of 1887, the Union Pas- 
senger Railway Company, of Richmond, 
Va., with a spirit of enterprise that can 
not be too highly commended, entered into 
a contract with Mr. Sprague for the equip- 
ment of its new lines, then building. These 
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were 13 miles long and it was intended 
to operate from 20 to 30 cars upon them. 
Work’ began early in 1888 and was carried 
to a brilliant and successful conclusion 
under Mr. Sprague’s personal supervision 
and by dint of almost colossal labor, night 
and day, on the part of that gentleman 
and his assistants. The power-house con- 
tained six 40-kilowatt 500-volt Edison bi- 
polar generators, driven by three 125- 
horse-power Armington & Sims high-speed 
engines. It is interesting to note that sev- 
eral of the old generators are still at work, 
some of them being used in pairs—one as 
a motor and the other as a dynamo—for 
boosting a feeder supplying an outlying 
section of the system. 

It is also interesting to note at this 
point the status of electric railways in the 
United States at this period. On Jan- 
uary 1, 1888, there were thirteen electric 
railways in the United States and Canada. 
Upon them was operated a total of ninety- 
five motor cars and they comprised among 
them forty-eight miles of track. Of these 
various roads, six were of the Van Depoele 
system, three of the Daft system and one 
each of the Fisher, Short, Henry and 


Sprague types. 


The success of the Richmond installa- © 


tion was the one thing necessary to stimu- 
late both capitalists and inventors to the 
most active interest in electric railway 
matters. In 1889 the Thomson-Houston 
Company acquired the patents of Bentley 
& Knight and of Van Depoele. In 1890 the 
Edison General Electric Company took over 
the Sprague Electric Railway and Motor 
Company and acquired the patents of the 
latter, and for several years these two 
were strong competitors in the railway 
field. In 1891 came the historic litigation 
between the telephone companies and the 
electric railway companies, caused by the 
latter interfering with the grounded cir- 
cuits of the former. In the January term 
of that year, in the Supreme Court of 
Ohio, at Cincinnati, a decision was ren- 
dered that the telephone companies had 
no paramount rights to the use of the 
earth as a conductor and the matter was 
thus definitely settled. 

Meanwhile, in Europe, electric railway 
building had been going on, though 
haltingly as compared with its great ex- 
tension in the United States. In Buda- 


_ pest, Austria, Messrs. Siemens & Halske 


opened, in July, 1889, a conduit railway of 
considerable size. A conduit directly 
under one of the rails was used and for 
the first time concrete construction was 
attempted in conduit work. This railway 
had grades of fifteen per cent and many 
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curves, one of them on the steepest grade. 
The road went into operation with nearly 
fifty cars and has been in continuous and 
successful commercial use ever since. It 
was the first successful conduit railway. 

It may be proper at this point to speak 
of the numerous closed-conduit systems 
that have been exploited abroad and in the 
United States in the last twelve years. 
In general these consist of a subdivided 
or sectional working conductor laid on the 
surface of the ground and connected with 
buried feeders only at the time when the 
car is over them. This connection has 
been made by a large variety of mechani- 
cal, magnetic and electromechanical de- 
vices, more than two hundred patents for 
such systems having been granted by the 
United States Patent Office alone. With 
the possible exception of the Diatto sys- 
tem, now at work in Paris, and the system 
of the Westinghouse company, in opera- 
tion at Monte Carlo and at the Indian 
Head Naval Proving Grounds, on the 
Potomac River, there are none of these 
systems in practical operation. It seems 
likely, however, that a considerable success 
will be attained with such systems within 
the next few years, as they are free from 
the objections frequently urged by munic- 
ipalities against the overhead system, and 
are less expensive in installation than the 
modern open-slot conduit which is de- 
scribed below. 

Numerous sporadic attempts have been 
made in the United States and elsewhere 
to operate electric railway cars by 
means of accumulators carried in them. 
Perhaps the most elaborate and conclusive 
experiment of this variety was that at- 
tempted on Madison avénue, in New York 
city, during the year 1890. Fourteen cars 
were used, running between the Post Of- 
fice and a charging station at the car 
stables in Eighty-eighth street—a total 
distance of about five miles. In order to 
carry out this experiment new tracks of a 
heavy girder type were laid over the en- 
tire line and elaborate apparatus for 
charging and handling accumulators were 
installed at the car barns. The motors 
employed were of the Reckenzaun type 
and 110 cells of accumulator were in- 
stalled on each car in two long boxes, 
fifty-five cells in each under the side-seate 
of the cars. The cells were of the Julien 
type containing pasted plates, and every 
care was taken to give the system a thor- 
ough and satisfactory test. Up to Decem- 
ber 1 of that year the cars had made an 
average of about six thousand miles each, 
sufficient to demonstrate that the system 
was, at that time, impracticable. The 
high depreciation of the batteries seemed 
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irremediable and the experiment was 
abandoned after about one year of trial. 
Several other lines have been operated 
since in various portions of the country, 
the Thirty-fourth street crosstown system, 
in New York city, being now equipped 
with accumulator cars—the only such line 
in the United States at present. 


CHARLES J. VAN DEPOELE. 


Mr. Sprague’s experiments on the ele- 
vated railway were probably the first at- 
tempts at heavy electric traction, by which 
term is meart the operation of cars larger 


Leo Darr, 


than those in use ordinarily on street rail- 
ways. In 1888 and 1889 Mr. Daft 
equipped about, two miles of the Ninth 
avenue division cf the New York ele- 
vated railways and operated upon them an 
electric locomotive of large power. He 


succeeded in maxing speeds as high as 
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forty miles an hour with six heavily loaded 
cars, and from the electrical point of view 
the system installed by him was a remark- 
able success. During all the period of its 
operation, extending over many months, 
the electric train was run in between the 
steam trains in regular service and not 
once was one of the latter ever delayed by 
any breakdown of the electrical outfit. 
The time was not ripe, however, for such 
a revolutionary innovation as electric trac- 
tion on a large scale and the project was 
allowed to lapse. Perhaps the next im- 
portant work in this direction was under- 
taken in 1895, when the Baltimore & Ohio 
Railroad excavated a long tunnel under 
the city of Baltimore. Municipal ordi- 
nances did not permit the ventilation of 
this tunnel by openings in the streets and 
it was clearly seen that it would be im- 
possible to operate heavy trains through it 
with steam locomotives. The General 
Electric Company constructed for the 
service of this tunnel three locomotives, 
each weighing 92 tons and developing 1,000 
horse-power, afte. general designs by Dr. 
Louis Duncan. An overhead system of 
supply was used, the working conductor 
consisting of a pair of steel channel beams 
supported from chains swung between 
structural steel towers. With these power- 
ful motors, passenger and freight trains, 
locomotive and all, were hauled at high 
rates of speed through the tunnel and up 
a grade of 1.57 per cent at its northern 
end. The system is still in use and has 
given general satisfaction to the manage- 
ment of the railroad company. 
Following this, experiments were made 
by the New York, New Haven & Hartford 
Railroad Company upon high-speed and 
heavy-service trains on a division of the 
road running in the suburban district of 
Boston, Mass., to Nantasket Beach, and 
later upon the main-line division of the 
railway connecting the towns of Berlin, 
New Britain, Meriden and the city of 
Hartford, in Connecticut. In the former 
installation an overhead system was used, 
and in the latter a third-rail conducting 
system of great simplicity was laid down. 
Upon the ties, between the running rails, 
were placed at intervals of four or five 
feet insulators consisting of hardwood 
blocks saturated in paraffine. Upon these 
the third rail was laid, resting upon them 
solely by its own weight. This rail con- 
sists of an A-shaped section, weighing 100 
pounds to the running yard, and made in 
thirty-foot lengths, heavily bonded at the 
joints. Its form is such as to divert rain 
and other moisture away from the insu- 
lators, and it is stated that even in snow 
and in wet weather, the insulation of the 


a0 


line has remained satisfactory. A poten- 


tial difference of about 600 volts is kept 


up between the third rail and the running 
rails, which are used as the return con- 
ductor. Upon this section regular passen- 
ger trains are hauled by motors develop- 
ing 700 horse-power, attached to the 
trucks of one car. A very similar in- 
stallation was placed, in the year 1898, 
upon the Brooklyn Bridge, connecting the 
Boroughs of Manhattan and Brooklyn in 
New York city, and at present the elec- 
trical equipment of the entire elevated 
system in New York city with a third-rail 
system is under construction. 
IntheSummer of 1900 the Central Lon- 
don Underground Railway, running be- 
tween the Bank and Shepherd’s Bush, in 
the city of London, was opened, a third-rail 
system, similar to that in use on the Brook- 


lyn Bridge, being installed and electric lo- 


comotives of American make being used 
throughout. The City & South London 
Underground Railroad, in London, was 
equipped, in 1894, with an electric sys- 
tem using also a third-rail conductor and 
operating motors directly upon the axles 
of the locomotive. This system is still 
in use and has given highly satisfactory 
results, especially as concerns the comfort 
of passengers and the purity of the air in 
the tunnels. 

Coincident with the great extension of 
the electric railway motors, control meth- 
ods, trolleys and all other portions of the 
system were rapidly developed. In the 
Richmond road, which may be taken as a 
prototype of the modern trolley railway, 
the windings and commutators of the mo- 
tors were exposed to the dust and dirt and 
moisture of the streets with the results that 
accidents were common and the rate of de- 
preciation of the electrical machinery ex- 
ceedingly high. In 1891, with the design 
of the four-pole motor adapted to single 
reduction gearing, efforts were made to 
produce enclosed types of street railway 
motors and within a year or two motors of 
the practically perfected type still in use 
had been brought out. The modern street 
railway motor has its frame made in two 
parts, each carrying two of the four poles 
of its field and forming, when bolted to- 
gether, a completely enclosed structure. 
In the early cars the gearing was exposed 
to dust and rapidly wore out, but in later 
types all of the running portion of the 
gearing is enclosed in tight metal casings 
which are filled with oil, thus contributing 
both to the life and the quietness of this 
important portion of the car’s mechanism. 


‘In 1890 the Westinghouse Electric and 


Manufacturing Company, of Pittsburgh, 
Pa., entered the street railway field as a 
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rival of the consolidated Thomson-Hous- 
ton and Edison interests. The competi- 
tion between these two great corporations 
was sharp and keen, and doubtless has- 
tened in no small measure the development 
of the perfected street railway apparatus 
of to-day. For a considerable time there 
was a dispute between the adherents of 
single-motor and two-motor equipment of 
street cars, and both commuted field and 
series-parallel connection methods of con- 
trol had their partisans. 

To-day, both through the expiration of 
numerous patents and the consolidation 
of manufacturing interests, the equipment 
of street railway cars has become almost 
entirely standardized in the United States, 
a combination of the series-parallel and 
the commuted field regulation being in use. 
Platform controllers for electric cars have 
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been developed, through many stages, to 
high perfection. While it is necessary, in 
them, to handle heavy currents and often 
to break down some hundreds of amperes 
under 500 volts pressure, the use of the 
magnetic blowout system has reduced the 
wear of contact surfaces toa minimum. It 
may be justly claimed to-day that the de- 
preciation of electric railway rolling stock 
and motive power apparatus is as small as 
that of any other hard working machinery. 

The choice of 500 volts as the working 
pressure on the Richmond railroad seems 
to have made that figure a favorite among 
American railway engineers. It has be- 
come during the last 10 years the stand- 
ard voltage for traction purposes. 

With the growth and extension of street 
railway systems in our largest cities, and 
especially with their consolidation, there 
came frequently the necessity for operating 
sections of roads far distant from the 
power-house, with the moderate pressure 
of only 500 volts delivered at the trolley 
wire. It was necessary to devise some sys- 
tem for saving copper and for permitting 
the working of such lines from a distant 
power station. To this end, as a first 
rough and ready suggestion, the booster 
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was devised. This machine consists of an 
auxiliary dynamo, driven either by an in- 
dependent prime-mover, such as a steam 
engine, or by an electric motor; through 
it the current of a particular feeder passes 
and receives an increment of voltage. 
While, in a way, answering the purpose, the 
booster in no way contributed to reduce 
the considerable losses of current encoun- 
tered in long transmission. The second 
svstem which is in use largely throughout 
the country at present is that of distribu- 
tion from the central station by means of 
high-tension polyphase currents received 
at conveniently situated substations and 
in them transformed in voltage and con- 
verted, through synchronous converters, 
into direct current of the proper pressure. 
Nearly all of the systems so far installed 
have used a three-phase system of supply 
generated directly at from 5,000 to 10,000 
volts at the dynamo and suitably converted 
at substations. The magnificent equip- 
ment of the Metropolitan Street Railway 
Company, of New York city, is a fine ex- 
ample of this variety of power distribu- 
tion. 

In 1895, in Washington, D. C., the first 
complete system of conduit railways was 
installed in the United States. This was 
shortly followed by lines of an almost 
identical character in New York, in which 
city are now in operation 100 miles of 
conduit railroad. The construction of 
these conduits has, like everything else 
pertaining to electric traction in the 
United States, become practically stand- 
ardized. The running rails of the track 
are supported on cast-iron yokes spaced 
five feet apart, and also supporting at 
their middles the two Z-shaped rails form- 
ing the jaws of the open slot. The con- 
duit proper is moulded in concrete upon 
these yokes, and carries as working con- 
ductors two T or channel beams of steel, 
connected at proper intervals to heavy cop- 
per feeders laid in conduits alongside. 
Current is taken by means of a plough—a 
device resembling a shuttle in appearance 
and carrying contact springs on its two 
sides rubbing against the parallel faces 
of the working conductors. In these roads 
the track is not used as part of the elec- 
trical conducting systems, both polarities 
of the current are carried in the con- 
duit on the working conductor. 

The latest development, and in some 
ways the most promising application of 
electric traction, has been made in 
Europe in the installation of railways 
operating directly with polyphase cur- 
rents. Among these perhaps the most im- 
portant examples are the extraordinary 
railroad running up the Jungfrau and 
the line between Lecco and Chiavenna, 1n 
Italy. In the former a difference of po- 
tential of about 500 volts is maintained 
in each phase of the supply current de- 
livered to the motors. These are of the 
induction type and are regulated by the 
insertion of resistance in their secondary 
circuits. In the Italian road the line 
voltage of 10,000 volts is delivered direct- 
ly to the trolley wires, two in number, 
and is received directly in the primary of 
the motor on the locomotive. 
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E,lectromobile Evolution. 


S WE STAND on the brink of the 
new century and marvel at the 
progress made in the construction 

of the electric automobile during the 
past two years, it seems that the 
time is ripe to take stock of what 
really has been accomplished. New 
resolutions, not to be broken, will 
find many excuses for being, and it is to 
be hoped that they may be made in order 
that lasting good may be done the electric 
automobile industry. When we speak of 
an industry we obtain the idea of an es- 
tablished business or occupation which is 
commercially solid, and which is the sup- 
port of the hundreds engaged in its ad- 
vancement. I believe we have a right to 
say that those now building electric auto- 
mobiles are factors in a colossal industry, 
and that the time of experimenting has 
long since passed by. 

From the very first, when the means 
of harnessing electricity and applying it 
to man’s uses were discovered, the adapta- 
bility of that power for use in the auto- 
mobile was instantly recognized. Given 
an adequate supply of electricity, nothing 
can be better than the electric motor for 
the propulsion of vehicles. Cleanliness, 
combined with ease in management and 
operation has tended to draw, the services 
of the best electrical engineers in the 
world to the solution of the many vexing 
problems which have blocked the way of 
the perfect electric motor vehicle. 

The greatest strides in the advancement 
of the industry have, without doubt, been 
made in the last two years, and that right 
here in these United States. This great 
progress has been made by the carrying 
out of a system, unrecognized by many, 
but still a system developed along the nat- 
ural lines of least resistance. Those en- 
gineers who gave themselves up to the 
development of the electric automobile 
found that they could use to great advan- 
tage the experience they had gained in 
their work on the trolley and electric 
lighting systems. Because of the small 
load and its readiness, in a physical way, 
for the adaptation of a motor, the light 
vehicle for two passengers has reached the 
highest stage of advancement. 

The greatest improvements have been 
made in the simplification and lightening 
of the transmission gear and of the vehi- 
cle itself. Indeed, it is safe to say that all 
absolutely required in the domain of me- 
chanical engineering and carriage building 
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has been accomplished. The last two 
years have been so productive that the 
earlier experiments made by Jeantaud, 
Immisch, Carli, Ward, Clubbe, Volk and 
others of equal note need not be consid- 
ered here. All have been surpassed in 
the years of ninety-eight, ninety-nine and 
nineteen hundred. 

Experiments without end have been 
made, and the final result is that we now 
are well assured of what can and can not 
be done with and by the electric motor 
vehicle. As a broad proposition, since 
its value is to finally rest on the compari- 
son, it is now a demonstrated fact that 
an electric automobile will do more than 
a horse, and can be used wherever a horse- 
drawn vehicle can be reasonably expected 
to operate. 

On what does the value of the electric 
vehicle depend? Other means of trans- 
portation such as the steam railroad, the 
trolley and the horse have made the en- 
tering wedge for the automobile. To 
such an extent is this so that the demand 
is now always present and does not need 
“working up” to any great extent. The 
nature of this demand is to be judged 
from a business point of view both in the 
commercial world and in the domestic do- 
main. 

In just what fields is the electric motor 
vehicle suited for use at the present time? 
We saw them used first of all as private 
pleasure vehicles. Then the public cab 
designed to carry about the same load was 
tested on our streets. How soon they 
demonstrated their superiority over the 
horse in this line of work is a matter of 
history. Next the more venturesome 
spirits set themselves to work to evolve a 
practical motor omnibus with a carrying 
capacity varying from eight to twenty per- 
sons. Even the huge abyss between the 
two-passenger and the twenty-passenger 
vehicle was safely crossed by the electric 
automobile. 


W. H. Maxwell, Jr., was 
born in Brooklyn, N. Y., and 
graduated at the Brooklyn 
Polytechnic Institute and 
Columbia University. Since 
leaving college Mr. Maxwell 
has been closely connected 
with the automobile Industry, 
now being a member of the 
engineering corps of the 
American Vehicle Company. 
Mr. Maxwell has had excep- 
tional opportunities to study and compare various 
types of electric automobile vehicles and is 
recognized as peculiarly competent to speak of 
the present status of the art with which he Is 
closely identified. 


The large department stores in New 
York, Chicago, Boston and Philadelphia, 
many of which employ anywhere from 50 
to 300 horse wagons of all kinds in their 
delivery departments, began to cast long- 
ing eyes toward the motor vehicle. So 
Jong as they ignored their account books 
the expenditures necessary to maintain 
their enormous delivery services did not 
seem so great. When, however, a few 
energetic pioneers in the field of electric 
vehicle transportation induced them to sit 
down with paper and pencil and find out 
really what they were paying for their re- 
spective delivery services, it was not long 
before electric delivery wagons made an 
appearance on the streets. 

Why was it that these hard-headed con- 
servative men were so quick to adopt the 
electric motor delivery wagon in their bus- 
iness? Simply because the electric motor 
vehicle ts cheaper to operate than the same 
style of wagon drawn by a horse. It has 
been demonstrated, time and time again, 
that an electric delivery wagon will do 
twice the work in a given time of a similar 
vehicle drawn by animal power. The cost 
for power is insignificant. The wages of 
the operator, simply as such, need be no 
higher than that now paid a man to direct 
the movements of a horse vehicle, because, 
in direct contradistinction to the steam- 
driven vehicle, no great amount of 
mechanical skill is required in the oper- 
ation or care of the wagon. The same ap- 
plies to a vehicle driven by an internal 
combustion engine. For these reasons, 
which govern every use to which a horse 
or mechanically driven vehicle can be put, 
the electric automobile holds first place. 
It is cheaper, cleaner and easier to oper- 
ate than any other system, excepting none. 

In all these comparisons as to cost we 
must take note of the original investment 
and the expense of maintenance of each 
system compared. The motor vehicle will 
appeal to two classes: those to whom the 
matter of expense is nothing; and those 
who purchase because they believe they 
are making a good investment. In mak- 
ing this financial estimate the only way 
to arrive at a correct conclusion is to con- 
sider only the earning capacity of the 
vehicle. While the original outlay is un- 
doubtedly large, the saving, because of 
the vehicle’s increased capacity for work, 
is extremely great. The original outlay 
should not be considered further than to 
charge off the interest on the investment 
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at 6 per cent, and 15 per cent for depre- 
ciation. 

Take, for instance, the work done by a 
horse-drawn wagon in the delivery service 
of one of our large department stores in 
New York city. The manager stated to 
the writer that he operated one-horse ve- 
hicle from his store to Fifty-ninth street, 
and another from 59th street to Seventy- 
second street. Each day at the present 
time one electric delivery wagon makes 
the whole trip twice at least from the 
store in question to Seventy-second street. 
To do the same work with animal power 
four horses and two men are required. 
Making the comparison on the basis of the 
work done, there is no doubt but that the 
result will greatly favor the electric vehi- 
cle, original outlay and all other charges 
being duly considered. | 

What relation does the care of the vehi- 
cle bear to its cost of operation? Noth- 
ing need be said here, except that those 
who use common sense in the care of their 
apparatus get the results which accrue 
from such a course, and those who don’t 
deserve all the vexation which, without 
fail, falls to their lot. Such vexation, 
while annoying, is also expensive, and the 
careless operator or owner of an electric 
automobile made by a first-class manu- 
facturer has only himself to blame for 
his troubles. 

Many times do we hear the opinion ex- 
pressed by various well-informed people, 
who are usually in the same glorious con- 
dition in regard to every topic you can 
bring up, that the automobile as an indus- 
try is good for about five years and at the 
end of that time we will all have vehicles 
presented to us as gifts, or wewill beso tired 
of them that we won’t accept sucha present. 
All these oracular remarks presuppose the 
fact that an automobile is purchased as a 
novelty. Nothing can be further from 
the case of the electric automobile. For 
quite a number of vears past we have been 
using horse-drawn vehicles to transport 
ourselves and our chattels from place to 
place. We now demand the same elegance 
and capability for service from the auto- 
mobile that we did from the horse vehicle 
of a similar type. Two or three years 
ago such a demand would have been 
laughed at. Our engineers were then 
busy in perfecting the mechanical features 
of their vehicles, and neglected the artistic 
side almost entirely. What a change a 
short space of time has worked! We no 
longer see in the latest types of cab or 
coupé a hideous black box stuck on the 
rear of what has the appearance of being 
a house carpenter’s creation. The greater 
number of the mechanical problems as to 
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motors, gears, etc., have been solved, 
and we have vehicles that are shapely, 
superbly colored and upholstered. For 
elegance and beauty and originality of de- 
sion the electric vehicle has already taken 
the palm from the hitherto.existing types, 
no matter what the style of carriage, or the 
use to which the vehicle is to be put. 

The great aim of the electrie vehicle 
manufacturer during the past two years 
has been to get away as far as possible from 
the so-called “bicycle construction.” Tubu- 
lar frames and wire wheels are being grad- 
ually discarded. Regulation carriage 
hardware of the best grade has been 
used so as to allow any good car- 
riage manufacturer to make necessary re- 
pairs. In this way excessive freight 
charges for the transportation of the vehi- 
cle to the factory are avoided. 

The old idea that a particular kind of 
frame is necessary for the electric motor 
vehicle is being rapidly dissipated, and 
the running gears are now being attached 
directly to the vehicle bodies which are 
usually built on channel irons. This has 
given the bodymaker an opportunity to 
find a place to put his batteries where they 
will attract the least notice. 

The question of tires is one that is caus- 
ing much trouble to all vehicle manu- 
facturers. It is a mooted question as to 
whether the pneumatic or the solid tire 
gives the best results. One authority ad- 
vises the use of the pneumatic, and another 
will not equip his vehicles with anything 
but the solid tire. There is no question 
but that a carriage or wagon properly 
hung on the springs needs little else to pre- 
vent its being jarred to such an extent as 
to impair its usefulness. The pneumatic 
tire has not been used to any great extent, 
except on pleasure vehicles, as the cost for 
maintenance on a delivery wagon would 
prohibit its use. 

No rubber tire has been discovered as 
yet which will not slip on the wet asphalt 
pavements of our streets. This is the most 
vexing problem which the tire manu- 
facturers have to solve. When they ar- 
rive at a correct solution the result will 
mean increased mileage for the electric 
vehicle. 

In the matter of storage batteries we 
find the problem which has bothered the 
electric vehicle manufacturer more than 
any other. Phenomenal advances have 
been made in lightening the weight of the 
cells and increasing their capacity. In- 
deed, the battery makers have brought 
their product to such a stage of perfection 
as to the distance which they will drive an 
electric vehicle on one charge, that they 
are now devoting most of their energy to 
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increasing the life of the cells. For / 


_ the majority of people 35 or 40 miles 


is sufficient for a day’s riding, and it is 
more than ample for a commercial wagon. 
To make a battery which can be put in the 
hands of any novice, and which will stand 
the inconsiderate use given it by such a 
person, is the goal for which every electric 
vehicle manufacturer is striving. They 
must be made to charge and discharge 
rapidly without disintegrating to any ap- 
preciable extent. 

As for the power supply, the user or 
owner of an electric automobile has to 
thank the good fellowship which exists 
among those in the electrical fraternity. 
Almost without exception the producers 
of electrical power have offered great in- 
ducements to the prospective users of auto- 
mobiles in the way of supplying power so 
as to get the electric motor vehicle in use. 
You can go to the smallest town where 
there is an electric lighting plant, and the 
managers of it will do all in their power 
to provide the necessary facilities for 
charging. To such an extent is this so 
that in one large city, which the writer 
visited recently, the electric lighting com- 
pany has made a standing offer for the 
coming year to provide the necessary 
power gratis to every user of an electric 
automobile. 

In addition to these facilities our auto- 
mobile clubs are making strenuous efforts 
to have “electrants” introduced where pos- 
sible. Many. of the suburban hotels in 
the vicinity of the large cities have in- 
stalled charging plants, and it is thus 
possible to make extensive trips into the 
country. In many instances it is now pos- 
sible to make tours of hundreds of miles, 
as charging stations have been established 
all along the more frequented routes. 

A number of manufacturers recently 
decided to standardize as many parts of 
their vehicles as possible. -They started 
off by equipping their vehicles with the 
same size charging plug. The battery 
boxes are to be made to a standard which 
will allow of them being easily inter- 
changed. In making an extended trip it 
will thus be possible for a motorist to leave 
his batteries at a station and take up others 
already charged. That this method of 
operating electric vehicles will soon be in 
vogue there can be no doubt. When in 
full operation the only good argument the 
opponents of the electric vehicle have ever 
been able to produce will be placed hors 
de combat. 

Some persons prefer two motors, and 
others one, to operate their vehicles. It 
has been the experience of the writer that 
one well-constructed motor does away with 
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much annoyance. The parts in the single 
motor are less liable to get out of order 
than when two motors are used, for they 
are much larger, and so can be more firmly 
fastened. Of course the use of two motors 
does away with the necessity of a differ- 
ential, but if that mechanism is well made 
it gives little or no trouble. If, however, 
the vehicle is so constructed that it is nec- 
essary to break the rear axle to insert the 
differential, the stability of the wagon is 
sure to be greatly diminished. The gear- 
ing which seems to have given the best re- 
sults is in the cases where the differential 
is contained in a hollow armatured motor, 
the pinions being attached to the motor 
shaft, which is broken, instead of to the 
rear axle. 

The most progressive manufacturers 
have not tried as yet to come to any defi- 
nite course in regard to the number of 
motors they use. For some work they use 
one and for other work two. The single 
motor has, however, given the best results. 
In cases where the “bicycle construction” 
has been used in the frame the double 
motors have been known to throw the 
whole gearing out of alignment. 

In regard to the regulation of the speed 
control, the most approved method seems 
to be to use both the batteries and the 
field. The compactness with which the 
controlling mechanism is arranged is the 
direct result of the experiments and ex- 
perience of the last two years. 

The gears themselves have given the 
best results when the pinions are made of 
rawhide. Steel, throughout.the whole of 
the running gear, is the only safe metal 
to use. 

Band brakes applied to the gears, and 
electric brakes obtained by reversing the 
motor at a low rate, are the only safe 
methods to use in stopping an electric vehi- 
cle. An emergency brake to operate on 
the tires is sometimes used, but it destroys 
them so rapidly that this method is not 
employed to any great extent. 

The steering gear should be made 
strongly and of the best material obtain- 
able. It matters little whether it he oper- 
ated by a lever or a handle, as almost every 
well made electric vehicle is now fitted 
with a substantial equipment for turning 
the wagon. Here the question of turn- 
ing with the rear or front wheels comes in. 
Almost without exception the majority of 
manufacturers steer their vehicles with 
the forward wheels. Some of the cabs 
now being operated on our city streets have 
their steering apparatus applied to the 
rear wheels. It is, however, somewhat 
more awkward than the way a vehicle is 
usually turned and the system has not been 
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extensively adopted. Many considerations 
as to whether the load should be pushed or 
hauled, might be here taken up for review, 
but is a question of expediency as much as 
mechanics in the case of the electric 
vehicle: 

More capital has been invested in the 
construction of electric automobiles than 
in any other branch of the motor-car 
industry. Modern business methods, it 
must be regretted, seem to lay down the 
rule that for every dollar paid into the 
treasury of a corporation, several must be 
issued in stock. This system of inflation 
has been the bane of the automobile indus- 
try. Schemers of no responsibility have 
foisted valueless securities on a too ready 
public, and those concerns which deserve 
the support of everyone do not get it. 
Where sufficient capital to do the business 
mapped out is paid into a company treas- 
ury, and whcre men of sterling integrity 
are behind the project, the matter of over- 
capitalizing a corporation does not amount 
to much. Where, however, a company of 
say, five millions capital, with just enough 
paid in to turn out a few vehicles, tries 
to pose before automobile buyers as a rep- 
utable’ concern, it should be exposed. 
First of all, its securities of necessity can 
have no value. Secondly, it is so liable 
to failure that any repair parts needed in 
the future can be obtained only with great 
difficulty. As a matter of fact the vehicles 
turned out by this class of manufacturers 
need more repairs than others. 

Two vears ago we heard of the great 
boom that was sure to take place in auto- 
mobile stocks. A majority of those com- 
panies are now either defunct or forgotten. 
The industry has struck its stride, and has 
scttled down to a business basis. Charles 
R. Flint, the well known New York 
capitalist, recently said, in part, after 
having made a most minute examination 
of the whole field from an investment point 
of view: “A great many of the companies 
that have been formed have issued stock 
which represents little more than the 
capitalized hopes of the projectors. In 
my opinion the automobile business has 
reached a point where it will be trans- 
acted on its merits.” Such a statement 
as this from a man of Mr. Flint’s great 
experience, can only mean that those com- 
panies which are not trving to do business 
on their merits can wind up their affairs 
in but one way. More capital will be 
placed in the companies now organized, 
and in others to be formed in the future 
great care must be taken by the pro- 
spective investor to see just where he is 
going, for the automobile field has been a 
veritable harvest for unprincipled schem- 


53 


ers and blackmailers. What with com- 
panies organized simply to place stock, and 
with others formed for the sole purpose of 
being bought out by their more successful 
rivals, little can be hoped for by the “dear 
public” other than to be made the victims 
of these highway robbers. The dozen or 
more concerns doing a legitimate business 
deserve the popular support; those behind 
the other concerns deserve popular support, 
furnished, however, in a different way. 
Quoting Mr. Flint again, he says, 
speaking of the outlook for the automobile 
industry as a business: “There can be no 
doubt than an enormous business is going 
to be done, not only in the manufacture 
of vehicles for pleasure purposes, but also 
in motor trucks, delivery wagons, and 
other vehicles of commerce. Competent 
authorities estimate that during the next 
five years the great sum of $100,000,000 
will be expended by purchasers of auto- 


mobiles.” There is no question but that 
the large bulk of this business will go to 
the electric vehicle. It will only go to it, 
however, when the prospective purchaser 
has learned to rely on the representations 
of the manufacturer. No industry ever 
hefore had the public welcome it so warmly 
from the very start. It is too bad that the 
proverbial black sheep should be in the 
fold of the electric vehicle manufacturers. 
Their misrepresentations have done more 
to set the business back than anything else 
could. After leading the purchaser to 
suppose the vehicle will make twice the 
mileage for which it was built, they re- 
fuse to stand hack of their statements 
when the time for complaints has arrived. 

There is not the slightest excuse for de- - 
lays in delivering vehicles. The best con- 
cerns have their organizations perfected, 
and any one who gives his order to those 
not suitably equipped should not complain 
when he is put off with the excuse that 
“the varnish didn’t dry as quickly as we 
thought.” 

Don’t buy any vehicle unless from a 
well known and reputable company backed 
by well known, responsible men. Try 
your vehicle and see that it does all its 
makers claim, and if you order from re- 
liable concerns you will find them ever 
ready to live up to their agreement to the 
last letter. 

In conclusion: The electric motor vehi- 
cle stands to-day first and foremost in 
the whole automobile field. It is prac- 
tical for every use to which mankind is 
ever likely reasonably to put it. It is not 
an experiment, but a tried and successful 
actuality. It is the easiest type of 
mechanically driven vehicle to operate. 
Jt needs but little care, and if given that 
little regularly, will render better service 
than is obtainable under any other con-. 
ditions. Two years have made the electric 
vehicle what it is, and have drawn the most: 
skilled engineers in the country to its de- 
velopment. Two years more should give 
us the perfect storage battery, and then— 
well, just then. 
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The History of the Invention and Development 
of the Speaking Telephone. 


“My God! it does speak !”—and all the 
peoples of the earth are listening to tts 
voice speaking in their own familiar 
tongue. 

THE INVENTION. 

In the whole range of wonderful inven- 
tions which have made the nineteenth cen- 
tury famous, none is so full of continued 
interest, so fascinating, mysterious, so near- 
ly supernatural, as the speaking telephone, 
for the production of which the verdict 
of the world has given Alexander Graham 
Bell the rightful credit. And no other 
invention of the century has proved so 


By Geo. C. Maynard. 


IN THE PATENT OFFICE. 


Early on the morning of February 14, 
1876, Bell’s application for a patent on 
his invention, which had been. carefully 
prepared months before was filed in the 
United States Patent Office. On the after- 
noon of that day the attorney for Elisha 
Gray sent to the Patent Office the amount 
of money required as a fee for filing a 
caveat, which, at that time, had not been 
written. The document was hastily pre- 
pared and rushed to the Patent Office just 
before the Department closed on that day. 
Gray’s caveat did not describe an inven- 


ALEXANDER GRAHAM BELL. 

Inventor of the Telephone. 
practically useful, and so universally ap- 
plicable to the needs of humanity. 

By many persons the invention of such 
a marvel is regarded as the result of a 
sudden inspiration of genius, finished and 
ready for the use of an age prepared to 
receive and utilize it, and they fail to ap- 
preciate the great skill, labor and patience 
which are often required to put an inven- 
tion into practical use. This was es- 
pecially the case with the telephone. No 
invention was ever more clearly the direct 
result of intelligent comprehension of the 
subject and of long and thorough study 
and experiment, coupled with inventive 


-genius of a high order, than Bell’s in- 


vention of the telephone which embraced 
not only the details of perfect construction 
of the apparatus, but the discovery and 
application of the underlying principles on 
which every successful telephone has been 
made. 


GARDINER G. HUBBARD. 
The Pioneer Advocate of the Telephone. 


_ tion but gave an indefinite explanation of 


what he hoped to invent. In the ensuing 
controversy, growing out of interference 
proceedings, and culminating in bitter legal 
battles and much newspaper discussion, it 
has often been stated that Bell’s applica- 
tion was granted through some irregular 


Mr. George C. Maynard at 
fifteen years of age was a tele- 
graph operator on one of the 
first lines in Michigan. He 
was one of the early exploiters 
of the Western Union company 
and was cipher operator in 
the War Department at Wash- 
ington during the Civil War. 
He organized the telegraphic 
system of the United States 
Weather Bureau, and organ- 
ized and managed for several years the Washing- 
ton, D. C., telephone exchange. He is now a 
consulting and supervising electrical engineer. 
He is a member of the American Institute of 
Electrical Engineers, a former president of the 
Old Time Telegraphers’ Association. and is secretary 
of the Telegraphic Historical Society, and of the 
Association of American Inventors and Manufac- 
turers. 


or dishonest action on the part of Major 
Z. F. Wilbur, the principal examiner who 
had charge of the telephone cases. The 
statement is not true. Wilbur was then, 
and thereafter continued to be, hostile to 
Bell, whose patent was issued in March, 
1876. It is much to the credit of Mr. 
Gray that he recognized and publicly de- 
clared that Bell, and not himself, was the 
first inventor of the telephone. 
ITS INTRODUCTION TO THE PUBLIC. 

In June, 1876, Professor Bell was hasti- 
ly called from Connecticut to the Centen- 
nial Exhibition, in Philadelphia, to meet 


ALEXANDER MELVILLE BELL—1901. 
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Sir William Thomson and show him the 


new invention which was set up in an out- 
of-the-way gallery with no one to explain 
its workings. The distinguished English 


visitor placed the simple little wooden 
thing to his ear, listened a moment and 
dropped the instrument with the aston- 
ished exclamation quoted at the head of 
this account. Elisha Gray, whose tele- 


graphic exhibit was conspicuously in- 
stalled in one of the main buildings, was 
with Sir William at the time and was 
equally surprised. Following this mem- 
orable exhibition a few instruments were 
made and sent to various persons through- 


out the country. Those most interested 
were professors in schools and colleges, 
and other persons of a scientific turn of 


mind who desired to use the instruments 
to illustrate their lectures on physics, 


without having the least idea that they 
would ever be adapted to commercial use. 
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Early in 1877 the telephones, having been 
tested sufficiently to prove their practical 
utility, were brought to the attention of 
business men as a means of communica- 
‘tion over short private lines but the propo- 
sition found little encouragement. 

It now seems incredible that men who 
now use the instrument continually and 
who find it an absolute necessity first re- 
ceived the suggestion of its usefulness with 
skepticism and ridicule, and that it re- 
quired the greatest effort to induce a few 
persons to even give it a trial. Bankers 
said it might, possibly, do for the grocers, 
but declared it could never be used in 
financial transactions; grocers were posi- 
tive they could never safely receive an 
order for goods by telephone and referred 
to the livervmen as possible patrons of the 
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humbug; an occasional liveryman was 
willing to give it a trial, but saw no prob- 
ability of making its use profitable. At 
the outset it was expected that the tele- 
graph fraternity would recognize the tele- 
phone, as in some degree, allied to their 
profession and give their aid to its intro- 
duction, but nine out of every ten oper- 
ators in the country declared in one breath 
that it was utterly impracticable and, in 
the next, that it would ruin their business 
if not promptly suppressed. 

In the middle of August, 1877, the 
president of the Western Union Telegraph 
Company and Theodore N. Vail sat down 
together to examine the telephone and wit- 
ness its operation. After the experiments 
were concluded the telegraph official de- 
clared in the most emphatic manner, that 
the telephone could “never be of any prac- 
tical use in business affairs.’ Mr. Vail 
said nothing, but immediately made an 
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engagement with Gardiner G. Hubbard to 
aid him in establishing and carrying on 
the business. 

On August 25, 1877, Jay Gould had 


CHARLES J. GLIDDEN. 


his first introduction to the telephone by 
some friends who induced him to make a 
trip from New York to Washington to ex- 
amine it, with a hint that “if he could see 
anything in it” there was a chance for 
him to buy it cheap. After an hour’s 
critical inquiry into the matter, Mr. Gould 
left with such an air of skepticism and 
disgust that no man would ever have dared 
to mention the subject of pecuniary in- 
vestment in the enterprise to him. The 
report that he was offered an interest in 


W. D. SARGENT. 


the invention by Mr. Hubbard, or any 
one acting for him, is a fairy story. One 
of the amusing things connected with the 
subject is the fact there is a large and con- 
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stantly increasing number of persons who 
are laboring under the hallucination that 
they might have made a great fortune by 
going into the business in its inception. 

When Geo. W. Balch, a telegraph 
pioneer and one of the Western Union 
company’s ablest superintendents, secured 
a perpetual telephone license for the entire 
state of Michigan, without paying a dollar 
for it, and went home with the document 
in his pocket, his associates in the great 
corporation laughed at him for “going 
into the toy business.” 


INTERESTING INCIDENTS OF THE EARLY 
DAYS. 

The following news item published in a 

Washington paper September 27, 1877, 

throws a little side light on the telephone 


situation at that time: 


Avaustus G. Davis. 


“Everybody does not know that there are 
three telephones, and there is a great deal of 
confusion in regard to the matter. At a 
concert given by Maretzek in Lincoln Hall 
last Winter, Gray’s telephone, or, as it is 
more commonly and properly called, Gray’s 
‘harmonic telegraph,’ was exhibited. This 
consists of a number of tuning forks, set in 
vibration by electromagnetic apparatus and 
connected to a telegraph wire, through which 
a powerful battery current is sent, having at 
the opposite end a number of sounding 
boxes to correspond with the tuning forks. 
Any note sounded by a tuning fork produces 
the same note in a sounding box and by this 
means simple tunes are played. 

“Edison’s telephone also requires strong 
battery currentsand transmits musical tones, 
instrumental or vocal, but does not give the 
words of a song. The apparatus consists of 
delicate and complicated electrical appli- 
ances, large sounding boards, trains of clock- 
work, chemically prepared paper, etc. Both 
of these systems are used only for giving 
public entertainments. 

“The speaking telephone, which is coming 
into general use, and about which so many 
wonderful things are told, is the invention 
of Professor A. G. Bell, of Boston. The in- 
strument, which is no larger than a lady’s 
toilet bottle, has at one end a mouthpiece, 
inside of which is a disk of sheet iron, two 
inches in diameter, and ten-thousandths of 
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an inch thick, firmly clamped in a wooden 
case and held about one thirty-second of an 
inch from theend of a permanent steel magnet, 
one-half inch in diameter and three inches 
long. At the end of the magnet isasmall helix 
of wire, to which the telegraph wire is at- 
tached. The same instrument is used for 
‘sending’ and ‘receiving,’ a person speaking 
in an ordinary tone of voice into the mouth- 


E. T. GILLILAND. 


piece, and then holding it to the ear to get 
the reply. Two of these simple pieces of 
apparatus constitute all that is required for 
holding conversation over wires hundreds of 
miles in length. No batteries are used, the 
permanent magnets furnishing all the neces- 
sary power. The explanation of these’ re- 
markable phenomena is that the souna of the 
voice produces vibrations of the iron plate 
which cause certain changes in the magnetic 
condition of the steel, which in turn develop 
currents of electricity in the wire. These 
currents—so exceedingly delicate that noth- 
ing but the teiephone can detect them— 
flow through the line, and at the other end 
the operation is reversed, the same sound 
being produced, not only articulating every 


word clearly and distinctly, but giving every 


tone and expression of the voice, which can 
be recognized as readily as if the person 
speaking were beside the listener. Singing 
through the telephone is heard with a sweet- 
ness and softness that is marvelous and 
fascinating.” 


INTERESTING INCIDENT IN EARLY HISTORY. 


On April 18, 1878, Professor Geo. F. 
Barker appeared before the National Acad- 
emy of Sciences, of which he was a mem- 
ber, at a stated meeting held in the office 
of the president, Joseph Henry, in the 
Smithsonian Institution, in Washington, 
to introduce Thomas A. Edison and ex- 
hibit his carbon telephone. Among the 
distinguished scientists present were Jos- 
eph Henry, Benjamin Pierce, Wolcott 
Gibbs, Spencer F..Baird, Arnold Guyot, 
C. F. Chandler, S. P. Langley, J. E. Hil- 
gard, O. C. Marsh, Simon Newcomb, Wil- 
liam B. Rogers, General Montgomery C. 
Meigs and other equally illustrious men. 
Professor Barker, in a most eloquent and 
laudatory speech, presented Edison to the 
Academy as the original and only inventor 
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of a practical telephone, and then ex- 
plained that he would show an experiment 
never before successfully attempted, by 
establishing telephonic communication 
over a single wire connecting the Smith- 
sonian Institution with the Western Union 
Telegraph office in Philadelphia. James 
Merrihew, Morell Marean and Fred W. 
Royce were in charge of the wires in the 
Smithsonian, while the Philadelphia end 
was managed by Henry Bentley, with the 
assistance of the Western Union experts. 
A wire equipped with Morse telegraph in- 
struments was used for directing the ex- 
periments. One wire was tried on the 
telephone circuit and failed to work satis- 
factorily ; several other parallel wires were 
added until four or five were “bunched” 
to reduce the resistance, and the members 
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were invited to listen to the Philadelphia 
conversation. Barker had a miscellan- 
eous lot of Edison receivers and also a 
pair of Bell hand telephones that he had 
borrowed of Thomas E. Cornish for philo- 
sophical purposes. The latter were used 
throughout the exhibition. Six months 
before this event the representatives of 
the Bell company had held intelligible 
conversation over a single telegraph wire, 
on a stormy day, between Philadelphia 
and Washington with the ordinary mag- 
neto instruments. 


ORGANIZATION AND DEVELOPMENT OF THE 
BUSINESS. 

It was most fortunate, not only for the 
inventor but for every prospective tele- 
phone user, that the business was, at the 
outset, placed under the absolute control 
and management of Gardiner G. Hub- 
bard, who foresaw, with a clearness that 
was prophetic, the possibilities of speak- 
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ing communication in which distance 
should play no part. 

For several years he controlled and di- 
rected the enterprise, avoiding entangle- 
ment with speculators, spurning sugges- 
tions of stock-jobbery, keeping before him- 
self the single purpose of establishing a 
legitimate business on a broad and fair 
basis. He offered to the public not shares 
of stock in a scheme that might succeed 
or fail, but a serviceable system ready to 
do useful work for a reasonable compensa- 
tion. Under his guidance the enterprise 
progressed, slowly but surely. The effort 


was not confined to this country. Bear- 
‘ing in his hand the simple telephone 


(faintly pleading with an incredulous 
world only to be heard) he crossed the 
seas and stood before rulers of kingdoms. 
The International, the Oriental and other 
companies were organized by Mr. Hub- 
bard. He went to Russia, obtained im- 
portant concessions, and was laughed at 
by some of his American associates when 
he proposed to commence business in that 
country. But he compelled the company 
to adopt his plan and to-day the Russian 
service is one of the most profitable of 
any in Europe. While dealing with in- 
ternational questions and important cor- 
porate affairs, Mr. Hubbard never over- 
looked or neglected the smallest details 
of the business. He was always ready to 
listen to the people who came to him with 
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numberless improvements and liberal ad- 
vice. When two continents were breath- 
lessly listening to hear the foot-falls of a 
house-fly on the microphones of Edison 
and Professor Hughes, he was quietly and 
carefully examıning the crude apparatus 
of Berliner, in which he recognized the 
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elements of the only successful battery 
transmitter ever produced. He purchased 
the invention, directed the work required 
to complete and develop it, and made it of 
great value to the system. 

Mr. Hubbard started the business by 
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appointing agents in the principal cities 
and granting licenses for terms of var- 
ious lengths. Among the early agents 
and pioneers were C. J. Glidden, Lowell, 
Mass.; Thomas B. Doolittle, Bridgeport, 
Ct.; George W. Coy, Morris F. Tyler and 
E. B. Baker, New Haven; Thomas E. 
Cornish and William D. Sargent, Phila- 
delphia; A. G. Davis, Baltimore; George 
C. Maynard, Washington; George W. 
Balch, Detroit; W. N. Estabrook, El- 
mira; George F. Durant, St. Louis; Ed- 
ward J. Hall, Buffalo; Samuel Ivers, New 
Bedford; J. P. McKinstry, Cleveland; E. 
T. Gilliland, Indianapolis, and F. G. Da- 
boll, Springfield, Mass. 

The original Bell Telephone Company 
was organized with Gardiner G. Hubbard, 
trustee; Alexander Graham Bell, electri- 
cian, and Thomas A. Watson, superintend- 
ent. The headquarters of the company 
were at the electrical instrument factory 
of Charles Williams, No. 109 Court 
street, Boston. The company announced 
that “the speaking telephone of Professor 
Alexander Graham Bell has attained such 
simplicity and cheapness as to render it 
universally available for public, private, 
social or business communications. It en- 
ables the factory manufacturer to talk 
with the superintendent, the physician 
with his patients, establish instantaneous 
communication with the branch and main 
office, the home and the store or office, the 
country residence and the stable or any 
part of the ground, the mouth of the mine 
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and its remotest workings.” It was also 
stated that “conversation could be carried 
on between stations forty or fifty miles 
apart, if the wire connecting the telephone 
is not hung near those on which heavy 
battery currents are being used.” The 
first telephone lease was issued June 8, 
1877. By the first day of January, 1878, 
the number of telephones manufactured 
and delivered to the agents of the com- 
pany amounted to 5,491. These instru- 
ments were used on private lines, general- 
ly to connect two offices or other places 
belonging to one person, as suggested by 
the company. The illustration, showing 
a person using one hand telephone as a 
transmitter and the other as a receiver, 
gives a correct idea of the manner of 
using the instruments at that time. Prob- 
ably not one out of ten persons who now 


F. G. DABOLL. 


make daily use of the telephone knows that 
his receiver is also a good transmitter. 

The subject of using the telephone for 
“long-distance” transmission received con- 
sideration at a very early date, and many 
experiments were tried on telegraph lines, 
principally for one of two reasons—the 
telephone men were anxious to demon- 
strate the capabilities of the instrument, 
and telegraph men generally were anx- 
ious to prove that it was a humbug. Not- 
withstanding the general skepticism on the 
part of telegraph men many of the agents 
first licensed by Mr. Hubbard belonged to 
the fraternity. Sargent, Balch, Davis, 
Gilliland, McKinstry, Baker, Estabrook, 
Doolittle, and many: others had been prac- 
tical telegraphers all their lives and thor- 
oughly understood the business of build- 
ing and operating lines. Before the be- 
ginning of 1878, conversation had been 
successfully carried on with the simple 
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magneto instruments between Boston and 


Salem, Boston and Providence, New York 


and Philadelphia, Washington and Phil- 
adelphia, and many other places. 

The central office plan, which provided 
facilities for connecting one subscriber 
with a large number of other subscribers 
outside of his own particular business, was 
very slow in reaching the appreciation of 
the public. A few months after the first 
announcement, Superintendent Watson is- 
sued a circular explaining the method of 
construction and operation of a central of- 
fice system. The main features of the 
plan were grounded wires accommodating 
from five to twenty-five subscribers each, 
tap electric bells for signaling, lists of 
subscribers printed “in a small book form 
like a dancing programme,” varying rates 
to subscribers in different cities from $2.50 
per month to $50 per annum. After giv- 
ing full directions, the circular closes 
with the statement that “the capital re- 
quired to start this system with 150 or 
200 subscribers, with twenty miles of 
wire, need not exceed $2,000.” 

After much experiment and study of 
the needs of the exchange business, a 
standard central office equipment was de- 
vised and put in use in 1879. The ma- 
chinery consisted of long rows of loud 
ringing bells. (one for each wire) with a 
plug switch for making the necessary con- 
nections, and a number of operators’ ta- 
bles entirely separated from the switch. 
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One or more switchmen were employed to 
watch the bells, switch the wires to an 
operator sitting at a table and shout out 
the full names of the individuals, firms or 
officials to be connected. The cost of this 
equipment, with capacity for operating 500 
wires (2,500 subscribers), was $2,310. 
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The latest exchange equipment embodies 
the most ingenious, elaborate and perfect 
combination of silent indicators, switching 
apparatus, etc., with storage batteries, dy- 
namos, motors and gas engines to operate 
the signaling apparatus. The equipment 
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of such an exchange to transact the busi- 
ness of 500 subscribers (500 wires, with 
one subscriber to each) would be not less 
than $10,000. The early exchange was a 
bedlam in which business was slow and 
tedious; the new one is the perfection of 
quietness and order and the business pro- 
ceeds rapidly and satisfactorily. 

When the telephone companies adopted 
the plan of giving each subscriber a num- 
ber, it was generally regarded by the sub- 
scribers as a matter of great disrespect 
and nearly caused a rebellion. Many pub- 
lic functionaries, and law firms of many 
partners, demanded that they should be 
called by their full, unabbreviated titles 
and not be numbered like penitentiary 
convicts. | 

There has been a good deal of discussion 
and rivalry over the question where and by 
whom the first exchange system was es- 
tablished. ‘he credit for this is generally 
conceded to Geo. W. Coy, who opened an 
exchange in New Haven, Ct., January 28, 
1878, with a list of 50 subscribers. Morris 
F. Tyler, the present president of the 
Southern New England Telephone Com- 
pany, was one of the original subscribers, 
and on the twentieth anniversary he gave 
a dinner in commemoration of the event, 
when the directory of his company con- 
tained the names of 9,000 subscribers. 
Among other early exchanges were those 
established at Bridgeport, Boston, Albany, 
Philadelphia and Baltimore. The regular 
central office system was not inaugurated 
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in Washington until December, 1878; but 
in the Autumn of 1877 an embryo tele- 
phone exchange was put in operation. The 
agent at that place had eight or ten wires 
running from his office to various points, 
used principally for the purpose of 
familiarizing prospective patrons with the 
capabilities of the system. One of these 
wires led to the Capitol building and 
another to the office of the Evening Star. 
On that year Congress assembled in special 
session October 15, and very soon after, 
the telephone agent, after considerable 
persuasion, induced an enterprising Star 
reporter, stationed at the Capitol during 
sessions of Congress, to try the plan of 
sending the latest news to his paper just 
before the hour of going to press. On the 
first trial he gained a decided advantage 
over the other evening journals by getting 
some very important news into his paper. 
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Thereafter, during the session, this cus- 
tom was a daily occurrence. Burnet L. 
Nevins was stationed at the telephone of- 
fice to answer the newspapermen’s calls 
and connect the wires through. He has 
continued at the business ever since and is 
now superintendent of the operating de- 
partment of the Chesapeake & Potomac 
Telephone Company. Just about the be- 
ginning of the year 1877, Professor Bell 
wrote a letter from Europe to a member 
of his family containing an enthusiastic 
prophecy. of telephonic possibilities, in 
which he clearly and distinctly outlined, 
not only a single central office system, but 
several such systems located in different 
sections of a large city, connected by trunk 
wires, exactly as they are operated to-day. 
To him belongs the distinction of being 
the original exchange man. After a short 
period of reluctance and doubt on the part 
of exchange subscribers, they began to 
avail themselves of the benefits of the serv- 
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ice to such an extraordinary extent that 
the managers were obliged to exercise the 
greatest effort and ingenuity to provide 
better apparatus and methods of operation, 
and they are still engaged in the struggle 
to keep ahead of the requirements. 

After the exchange systems in the prin- 
cipal cities were well established, a plan 
of organizing companies to operate “extra 
territorial” lines for the purpose of con- 
necting different cities was adopted. These 
companies have now been absorbed into 
the “Long-Distance” system of the Amer- 
ican Telephone and Telegraph Company, 
of which Edward J. Hall is the general 
manager. 

The National Bell Telephone Company 
succeeded the original organization, with 
William H. Forbes as president and Theo- 
dore N. Vail as general manager. Mr. Hub- 
bard was a member of the executive com- 
mittee and Mr. Alexander Cochrane was 
a director. The company moved its main 
office from Boston to Nos. 66 and 68 
Reade street, New York, but after a few 
months returned to Boston. The National 
company was reorganized under the name 
of the American Bell Telephone Company 
in April, 1880. Upon the death of Mr. 
Forbes, Mr. John E. Hudson succeeded 
to the presidency, and when the office was 
made vacant by the death of the latter in 
1900, Mr. Cochrane was chosen to fill the 
office. Mr. C. Jay French has been the 
general manager for many years. 
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In 1880 the standard lines were built 
of No. 12 galvanized iron wire, costing 


about $14 per mile, supported on small 
glass insulators and light poles or carried 
vover the tops of buildings. Now the city 
lines are made in cables of from 50 to 400 
insulated wires each, laid in expensive and 
permanent conduits. The overhead lines 
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in cities use copper wire, costing over $30 
per mile, while the country lines are built 
of very heavy and high poles and copper 
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The number of Bell telephones in use 
at the beginning of each year from 1878 
to 1901 are as follows: 


on the business for the benefit of their 
patrons, while this places the facilities in 
the hands of its patrons and leaves them 


wire, costing over $75 per mile. The en- J#n, 1, e rh Jan. 1, ot aah to use them in their own way. This fact 
tire construction is done in a manner far 1880.. 53,000 « 1892.. 511,000 explains the reason for the exceedingly 
superior to anything heretofore attempted ee beats To ead small number of employés required for 
in this country and not excelled anywhere “ 1883.. 238,000 « 1895.. 583.000 the transaction of such an immense busi- 
in the world. On main trunk lines as : PSE See oon D oe oe oan ness. l 

many as 50 wires are in use, while the poles «  1886.. 330,000 1898.. 920,000 The number of exchange communica- 
are erected with capacity for double that i N eae a A A tions, running into the millions every year, 
number. A 20-wire line of this de- "“ 1889.. 412,000 * 1901..2,000,000 is trifling when compared with the serv- 
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THE TELEPHONE A8 GENERALLY Usep IN 1878 on 1879.—REPRODUCED FROM A CIRCULAR OF INSTRUCTIONS 
TO TELEPHONE USERS OF THAT PERIOD. 
The telephone system is the most unique 

thing in the world and has become so com- 

pletely a part of daily human life that its 
extent and utility can not be measured 
by statistics. Every year of its exist- 
ence has given a new revelation of its won- 
derful adaptability and brought it into 


scription costs $1,600 per mile. In mak- 
ing this comparison the fact that the present 
metallic circuits require two wires while 
originally only one was used, must not be 
overlooked. 

The following table gives some idea 
of the remarkably rapid growth of the 


ice done in the offices of newspapers, fac- 
tories, railroads and other business es- 
tablishments that have their own private 
telephone systems, without which it would 
be impossible to conduct their business. 

In meeting the urgent and constantly 
increasing demands of public necessity, 


business : more general use. It has proved to be the the telephone has led every other enter- 

Jani, Jand Jando Jo? competitor of no other business but a prise. This success has been due largely 
rhea alae 156,791 381,642 675,415 1,520,000 able aid and stimulus to every indus- to the fact that it is practically under one 
AEko ox: a eR, S ER try. central, powerful control, and that its ad- 
changes. 11m5 Leao 1e 350 All other public service systems provide vantages are placed at the service, not only 
Connections. "251,387.70 400,200.00 670,000,000 2,000, 000.000 special facilities which, by the aid of large of large corporations and persons of 
Pea ea 5,168 6.788 11,0% s000 numbers of experienced employés, carry wealth, but are always and\ everywhere 
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ready for the use of the humblest and 
poorest individual. 

The consolidation of local organiza- 
tions and the extension of wires 
further and further from all the cen- 
tral points, which are united by the 
“long-distance” lines, are rapidly convert- 
ing the whole Western Continent into one 
grand telephone exchange. The subject 
of telephonic transmission over long sub- 
marine cables is receiving the serious at- 
tention of able investigators, and dream- 
ers, whose dreams sometimes come true, 
are talking of the possibilities of speak- 
ing communication between all parts of 
the earth in a universal language. 

The history of the telephone furnishes 
complete justification of the United States 
patent system. By the wise provision of 
the constitution “to promote the progress 
of the sciences and useful arts” Bell for 
17 years held the control and secured the 
profits of his invention; thereafter, for all 
time to come, it is given to the free use of 
the people. 


“A GREAT MONOPOLY” 
is the title frequently given the Bell 
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telephone organization, but it is a mis- 
nomer. The business was founded on a 
basis of 25 per cent monopoly, 75 per cent 
sagacious, forceful enterprise. By the just 
operation of the patent laws the first ele- 
ment is being gradually eliminated and 
will soon disappear; the second has stead- 
ily enlarged the company’s field of useful- 
ness and strengthened its position. For 
clear comprehension of the proper re- 
lations of corporation and patron, for en- 
terprising anticipation of the needs of the 
public, for liberal expenditure of money in 
preparing for such needs, for wise and fair 
administration, it is not excelled by any 
organization in the land. After an event- 
ful existence of nearly 25 years it has to- 
day a splendid permanent equipment suffi- 
cient for all present needs with provision 
for extension to meet the requirements of 
the next 25 years, which in all probability 
will be absorbed in half that time. 


THE “INDEPENDENT” TELEPHONE 


TERESTS. 
The history of this branch of the busi- 
ness is another story, and a long one. The 
time to write it has not come. In the last 
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20 years hundreds of companies have been 
organized and “financed.” The most of 
them have disappeared leaving scarcely 
a trace behind, except in the recollections 
of those persons who invested money in 
them. The really strong, well-managed 
companies are prosecuting their business 
with vigor and the service furnished by 
them plays an important part in the bus- 
iness affairs of the country.. 


THE FUTURE. 


The twentieth century waits in hope- 
ful anticipation of good things the ad- 
vancing era is bringing it. Across its early 
morning sky streams a bright gleam from 
the headlight of the train of progress, 
swiftly ascending the last grade on the 
divide between the Old and the New, 
laden with blessings manifold, the gath- 
ered treasures of a hundred years. These 
embrace many great instrumentalities to 
carry forward the mission of promoting 
civilization, enlightenment, universal lib- 
erty, “Peace on Earth.” Of all these the 
simplest, the greatest, the best, is the 
speaking telephone. 


Mr. E.dison’s Reminiscences of the 
First Central Station. 


R. THOMAS A. EDISON is not 
an easy man to find at home. 
During the day, and often far 

into the night, he is at the big 

brick laboratory building in Orange, 

N. J., and this building is surrounded by 

a very high and discouraging picket fence, 

in a remote corner of which is a gate and 

nearby a push-button. Once through this 

—and it is hard to get through it—various 

dragons lie in wait for the bold person who 

undertakes to interrupt one of the busiest 
men in the world. 

Once inside the visitor is conducted into 
a spacious and lofty library where he 
waits. 
the genius of the place, and so it was when 
Mr. Edison talked with one of us the other 
day about the starting of the Pear] street 
station in New York city and the birth of 
electric lighting as an industry. 

The passing of time has left few marks 
upon the veteran inventor; perhaps his 
hair is a little grayer, but he entered the 
library with a springing step that would 
have done credit to a boy, and hailed his 
visitor with a flash of the old-time enthu- 
siasm. 

“So you want to talk about the old dayg 
at Pearl street,” said he. “Well, I hardly 
know where to begin. It was something 


like this; the central station idea struck’ 


me all of a sudden in 1878. In those days, 
you know, we had arc lamps. I had been 
down to see Professor Barker, at Phila- 


ee 


Here, after a time, comes to him | 


delphia, and he had shown me one. A 
little later I had seen another one—I think 
it was one of Brush’s make—and the whole 
outfit, engine, dynamo and one or two 
lamps, was traveling around the country 
with a circus. At that time Wallace and 
Moses G. Farmer had succeeded in getting 
10 or 15 lamps to burn together in series. 
It happened that I was comparatively at 
leisure then, because I had just finished 
-working on the carbon button telephone, 
and this electric light idea took possession 
of me. It was easy to see what the thing 
needed; it wanted to be subdivided. The 
light was too bright and too big. What 
we wished for was little lights and a dis- 
tribution of them to people’s houses in 
just the same way that gas is sent around 
and burned at your fixture when you want 
it. I remember, along about then, Gros- 
venor P. Lowry thought perhaps I could 
succeed in solving the problem and he 
raised a little money and formed the Edi- 
son Electric Light Company. We started 
the laboratory at Menlo Park. The way 
we worked it was that I got a certain sum 
of money a week and employed a certain 
number of men, and we went ahead to see 
what we could do.” i 

Replying to an inquiry as to how he 
went at the problem, Mr. Edison laughed 
and said, “Why it was easy. It was easy 
enough to see that the subdivision never 
could be accomplished unless each light 
was made independent of every other. 


.in multiple arc. 


Now it was plain enough that they could 
not burn in series; hence they must burn 
It was with this con- 
viction that I started. I was fired with 
the idea of the incandescent lamp as op- 
posed to the arc lamp, so I went to work 
and got some very fine platinum wire 
drawn. As well as I remember it was 
made by Johnston, Mathy & Company, in 
London. We tried to make the platinum 
work but it didn’t stand. Then we tried 
mixing in about 10 per cent of iridium 
with the platinum, but we couldn’t force 
that high enough without melting it. 
After that came a lot of experimenting, 
covering the wire with oxide of cerium and 
a lot of other things such as the Welsbach 
people use nowadays. Then I got a great 
idea; I took a cylinder of zirconia and 
wound about 100 feet of the fine plati- 
num wire on it coated with magnesia from 
the syrupy acetate. What I was after 
was getting a high resistance lamp and I 
made one in that way that worked up to 
40 ohms; but the durned oxide developed 
the phenomena that Dr. Nernst has run up 
against lately—I didn’t see it then as he 
does now—and the lamp short-circuited 
itself ! 
“After that,’ continued the inventor, 
warming to his subject, “we went fishing 
around and trying all sorts and shapes of 
things to make a filament that would 
stand. We tried silicon and boron and & 
lot of things that I have forgotten now. 
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The funny part of it was that I never 
thought in those days that carbon would 
answer because a fine hair of carbon was 
so sensitive to oxidation. Finally I 
thought I would try it because we had got 
very high vacua and good conditions for it. 
There were quite a lot of us in those days 
that used to talk things over together at 
Menlo Park. There was Charlie Hughes, 
and Bachelor, and Upton and poor Kruesi. 
C. S. Bradley came with us a little later, 
on our central station work. 

“Well, we sent out and bought some 
cotton thread and carbonized it and made 
the first filament. We had already man- 
aged to get pretty high vacua and we 
thought maybe the filament would be 
stable. We built the lamp and lighted it; it 
lit up, and in the first few breathless min- 
utes we measured its resistance quickly and 
found it was 275 ohms—all we wanted. 
Then we sat down and looked at that 
lamp ; we wanted to see how long it would 
burn. There was the problem solved—if 
the filament would last. The day was— 
let me see—October 21, 1879. We sat 
and looked and the lamp continued to 
burn and the longer it burned the more 
fascinated we were. None of us could 
go to bed and there was no sleep for over 
40 hours; we sat and just watched it with 
anxiety growing into elation. It lasted 
about 45 hours and then I said ‘If it will 
burn 40 hours now I know I can make it 
burn a hundred.’ 

“There we were. We saw that carbon 
was what we wanted; the next question 
was what kind of carbon. I began to try 
various things and finally I carbonized a 
little strip of bamboo from a Japanese fan 
and found that that was what we were 
seeking.” 

It was evident that Mr. Edison was pleased 
as he recalled these early days of the in- 
candescent lamp and the joy of creation 
that he must have felt in reaching his de- 
sideratum at last; but the lamp was by no 
means all. He continued, “I had the cen- 
tral station in mind all the time. I want- 
ed to use 110 volts. Now there is no use 
for you to ask me why, because I don’t 
know, but somehow that figure stuck in 
my mind and I had calculated that, if we 
could get the voltage that high, the copper 
cost would be somewhere within sight. I 
got an insurance map of New York city. 
Did you ever see one? Many big fat 
volumes, full of plates, with every elevator 
shaft and boiler and house top and fire 
wall in town set down and duly colored in 
its place. I laid out a district and figured 
out an idea of the central station to feed 
that part of the town from just south of 
Wall street up to Canal and over from 
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Broadway to the East River; but what I 
wanted to know was whether my lamps 
could be made in quantity and depended 
upon. We went to work and made up a 
lot of them. W. J. Hammer had charge 
of the tests and they seemed to work out 
all right. Then it was that we invited the 
Board of Aldermen out to Menlo Park.” 


Here Mr. Edison chuckled. “It was a 


great day,” he said, “or a great night, 
rather. I have forgotten the exact date, 
but it was either the second or third of 
January, 1880. The aldermen came out 
in a special train from New York and the 
first thing they saw were the streets of 
Menlo Park all lit up with incandescent 
lamps. You know,” he explained apolo- 


Mr. Eprson 1s His WORKING CLOTHES. 


getically, “that there was a land specu- 
Jation out there then. We had the lamps 
strung along on two big wires and we 
could light or extinguish one without af- 
fecting the others, and this was a thing 
that seemed magic to the aldermen. I 
remember that Mr. Hiram Maxim was at 
this exhibition.” 

From the way he smiled at the remem- 
brance, Mr. Edison must have enjoyed the 
aldermanic visit. He went on: “The sta- 
tion idea was still mighty strong with me. 
Why, I knew where every hatchway and 
bulkhead door in that district of New York 
was and what every man paid for gas. 
How did I know? Simplest thing in the 
world. I hired a man to start in every 
day about two o’clock and walk around 
through the district noting the number of 
gas lights burning in the various premises ; 
then at three o’clock he went around again 
and made more notes, and at four o’clock 
and every other hour up to two or three 
o'clock in the morning. In that way it 
was easy enough to figure out the gas con- 
sumption of every tenant, and of the whole 
district; other men took other sections. 
Simple, wasn’t it? 

“I found there was 750 freight hoists; 
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like Sellers, I figured every one would have 
a motor. 

“We were now fairly committed to the 
lighting project and started in to build a 
central station. You can’t imagine how 
hard it was. ‘There was nothing that we 
could buy or that anybody else could 
make for us. We built the thing with our 
hands, as it were. We went to work at 
Menlo Park and started a lamp factory. 
Poor Kruesi* was set to work making the 
tubes over in Washington street, and we 
hired a kind of a second-class machine-shop 
in Goerck street end there started out to 
make the dynamos. We went at it with our 
own money and credit.” Here Mr. Edi- 
son’s eyes twinkled and he said, “I believe 
it was mostly credit. Anyhow, we strug- 
gled along and we got the money put up 
for the Pearl street station by starting the 
New York Edison Illuminating Company. 
I planned out the station and found 
where it ought to go, but we couldn’t get 
real estate where it was wanted. Why, 
man, they charged us $75,000 apiece for 
two old bum buildings down in Pearl 
street, where we finally settled. I tell 
you it made my hair stand on end. 
We had very little room and we wanted a 
big output. There was nothing else for it 
but to get high-speed engines, and, as you 
know, there were no high-speed engines in 
those days. I had conceived the idea of 
a direct-coupled machine and wanted to 
hitch the dynamo direct to the engine 
without belting. I couldn’t see why, if a 
locomotive could run at that speed, a 150- 
horse-power engine could not be made to 
run 300 turns a minute. The engine 
builders, when I asked them about it, held 
up their hands and said ‘Impossible!’ I 
didn’t think so. Finally I found C. H. 
Porter and I said to him: ‘Mr. Porter, I 
want a 150-horse-power engine to run 700 
revolutions per minute.” He hemmed and 
hawed a little while and finally agreed to- 
try to build it—if I would pay for it. I 
believe he charged me $4,200 for it. He 
got it finished finally and sent it out to 
the Park and a fellow of the name of 
Ennis along with it. He was one of the 
nerviest chaps I ever saw. We set the 
machine up in the old shop and we had 
some idea of what might happen, so we 
tied a chain around the throttle valve and 
ran it out through a window into the wood- 
shed, where we stood to work it. Now, if 
you remember the old shop you know it 
stood on top of one of those New Jersey 
shale hills. We opened her’up and when 
she got to about 300 revolutions the 
whole hill shook under her. We shut her 
off and rebalanced and tried again, and 
after a good deal of trouble we finally did 
run up to 700, but you ought to have seen 
her run. Why, every time the connectin 
rod went up she tried to lift that whole 
hill with her! After we got through with 
this business we tamed her down to 350 
revolutions (which was all I wanted) and 
then everybody said, ‘Why, how beautiful- 
ly it runs, and how practicable such an 
engine is!’ Now, don’t you know, I knew 
they would say that? Didn’t you ever 
find out that trying to do the impossible 
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makes about half the impossible seem 
easy ? 

“We closed a deal for six engines and I 
went to work in Goerck street to build 
the dynamos onto them. Of course, we 
built them by guesswork. I guessed at 
110 volts—and didn’t guess enough. 
That’s why, if you want to know, the 
extra pole pieces were put on those old ma- 
chines. They managed to lift the volt- 
age to what I wanted.” 


Going back to the Pearl street station 


idea, Mr. Edison said: “While all this was 
- going on in the shop we had dug ditches 
and laid mains all around the district. 
I used to sleep nights on piles of pipes in 
the station, and do you know 1l saw every 
box poured and every connection made on 
that whole job? There wasn’t anybody 
else who could superintend it. 

“Finally we got our feeders all down 
and started to put on an engine and turn 
over one of the machines to see how things 
were. My heart was in my mouth at 
first, but everything worked all right and 
we had more than 500 ohms insulation re- 
sistance. Then we started another engine 
and threw them in parallel. Of all the 
circuses since Adam was born we had the 
worst then! One engine would stop and 
the other would run up to about a thou- 
sand revolutions and then they would see- 
saw.” Mr. Edison’s eyes twinkled with 
animation at the thought. 

“What was the matter? Why, it was 
those durned Porter governors! When 
the circus commenced the gang that was 
standing around ran out precipitately and 
some of them kept running for a block or 
two. I grabbed the throttle of one en- 
gine and E. H. Johnson, who was the only 
one present to keep his wits, caught hold 
of the other and we shut them off. Of 
course I discovered then that what had 
happened was that one set was running 
the other one as a motor. I then put up 
a long shaft connecting all the governors 
together and thought this would certainly 
cure the trouble, but it didn’t. The tor- 
sion of the shaft was so great that one 
governor still managed to get ahead of 
the others. Well, it was a serious state of 
things, and I worried over it a lot. 
Finally I went down to Goerck street and 
got a piece of shafting and a tube in which 
it fitted. I twisted the shafting one way 
and the tube the other as far as I could, 
and pinned them together. In this way, 
by straining the whole outfit up to its 
elastic limit in opposite directions, the 
torsion was practically eliminated and 
after that the governors ran together all 
right. 

“About that time I got hold of Gar- 
diner C. Sims and he undertook to build 
an engine to run at 350 revolutions and 
give 175 horse-power. He went back to 
Providence and set to work and brought 
the engine back with him to the shop. 
It worked, but only a few minutes, when 
it busted.. That man sat around that 
shop and slept in it for three weeks until 
he got his engine right and made it work 
the way we wanted it to. When he 
reached this period I gave orders for the 
engine works to run night and day until 
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we got enough engines, and when all was 
ready we started the engine. The date 
was September 4, 1882—a Saturday night. 
That was when we first turned the current 
on to the mains for regular light distribu- 
tion and it stayed on for eight years with 
only one insignificant stoppage. One of 
those first engines that Sims built ran 
twenty-four hours a day, 365 days in the 
year, for over a year before it was ever 
stopped.” 

Questioned about the details of the 
work in those now ancient days, Mr. Edi- 
son said: “Of course we had the whole 
thing to design in grogs and in detail and 
everything to standardize; there were me- 
ters, safety catches, fuses and all the rest 
of it, but somehow we managed to work 
it out. At first we had horrible misman- 
agement. Tne only title to existence that 
such a concern had was its ability to make 
money, and we didn't seem to make any at 
first. Finally | went to Chinnock—of 
course you know who C. E. Chinnock is— 
and told hjm that if he would take hold of 
the thing and make it work I, personally, 
would give a good big bonus beside his 
salary. Well, sir, that man pitched in 
and inside of eight or nine months had 
earned and received his bonus. 

“I don’t remember who it was who 
wanted to connect in a lot of places that 


used the light only occasionally, but some: 


such establishments were on our mains and 
one of them was the Stock Exchange. 
Now the Stock Exchange isn’t lighted very 
often and there were a good many lamps 
there. I remember that one day, along 
in the holidays, I think it was, we were 
loaded pretty well up to our limit and I 
was terribly afraid that that Stock Ex- 
change would have its lights turned on 
and overload us irretrievably. I was in 
that part of the town and al] at once no- 
ticed that the Exchange people had turned 
on their lights. I got to a telephone and 
called up Chinnock and asked him how 
things were. 

“How is it with you at the station?’ 
said I. 

“<Q, bully,’ says he. 

“Are the machines standing up to it?’ 
I asked him. 

“Sure, says he, ‘but everything’s red 
hot and the ammeter has made two revo- 
lutions !” 

Mr. Edison went on to recount some 
of the details of the work. Those were 
the days of the old chemical meter which, 
as every one remembers, contained two 
jars of a liquid solution which might, of 
course, if the weather became cold enough, 
freeze. “Those meters,” said the in- 
ventor, “gave us a good deal of appre- 
hension. I was afraid they would freeze, 
especially in the water-front neighborhood 
where the commission houses are. You 
know those people there keep the front 
door open all the year round and it gets 
pretty cold inside their places in the Win- 
ter time. So I went to work and put an 
incandescent lamp in each meter case, 
with a thermostat strip that would make 
a contact through the lamp when the tem- 
perature fell to 40 degrees. Well, you 
ought to have seen the trouble that that 


_worked over it. 
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simple thing got us into. There came 
along a cold snap of weather and the first 
thing I knew the telephone began to ring 
about every five minutes and people would 
Say: 

“Our meter’s red hot; is that all right ? 

“Then another one would call up and 
say: 
““Qur meter’s on fire inside and we 
poured water on it. Did that hurt it? ” 

Asked about measuring instruments and 
methods of keeping the station up to an 
accurate and uniform voltage, Mr. Edi- 
son said, “Voltmeters? We didn’t have 
any. We used lamps. Once, down there, 
we found our insulation resistance had 
gotten down to 100 ohms; the directors 
seemed to be scared, but I told them that 
if it didn’t get below one ohm we were all 
right. I used to have a good deal of trou- 
ble with mathematicians at that time, but 
I found after a while that I could guess 
a good deal closer than they could figure, 
so I went on guessing. Why, in our early 
work there we used to hang up a shingle 
nail, tie it on a string alongside one of the 
feeders, and use that for a heavv-current 
ammeter. It worked all right. When the 
nail came close to the feeder we screwed 
up the rheostat a little and kept the lamps 
in the station looking about right. 

“That was the time that I conceived 
the notion of pressure wires running back 
from the distribution centres of the vari- 
ous feeders. You know, in those days,” 
Edison said with an apologetic smile, “our 
lamps weren’t rugged at all. What they 
wanted was just 110 volts, and not another 
volt. 

“Yes, we were a good deal troubled with 
getting fixtures and sockets and small 
trimmings of that kind built right. Berg- 
mann had a little place on the east side 
where he made gas fixtures, and he went 
into making sockets and fixtures for us 
and did well with them.” 

Here the conversation turned to days 
even older than those of the Pearl street 
station, and we talked a while about dy- 
namo building in the Dark Ages. “When 
I started making dynamos.” Mr. Edison 
said, with an introspective look, “I was 
told that to get the best effects the resist- 
ance of the machine must be equal to that 
of its load! Did you ever hear of such 
foolishness? I thought it was darned 
strange to lose half of the energy I gen- 
erated in the machine, because what I was 
after was to get the stuff out and sell it! 
I had an old Gramme machine and I 
It had a terribly high re- 
sistance. I figured out that if one turn 
on that armature would give one volt, the 
way she stood, by making great big mag- 
nets I could get more volts. I went ahead 
on that line and I remember I made one 
little machine that had a small armature 
ahout as big as your fist and about two 
tons of cast-iron in its field magnets. It 
might not look like much to-day, but it 
worked all right when the outside resist- 
ance was 30 times as big as that in the 
machine. ‘That was what started me on 
the large field magnets. I remember at a 
dinner on the other side talking to Wer- 
ner Siemens and Hefner von Al 
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and telling them that what we needed was 
a great big magnet to bring the juice out 
of the armature. They agreed with me, 
but,” and here he chuckled, “do you know, 
both of them said they had thought of it 
before? When I got back I went to work 
and made my magnets big and made them 
long—made them too long, as Dr. Hop- 
kinson found out for me. He was a great 
man and understood his job. He figured 
out that making the magnets short and 
cutting down the air-space was the thing, 
and he was right. After all, in those days 
all of us were guessing—and I happened to 
be a pretty good guesser.” 

We were led to speak at this point of the 
recent death of Mr. William H. Moore, 
who was once associated with Mr. Edison. 
This started Mr. Edison on some reminis- 
cences of the hunt for materials for the 
filaments at the time when bamboo seemed 
the most promising. “Why,” said he, 
“I sent a school teacher from Orange—I 
have forgotten his name—to Sumatra, and 
another fellow up the Amazon. He got 
stuck somewhere up there but worked his 
way over through Bolivia and got back. 
Finally, Moore went to Japan and got the 
real thing there. We made a contract 
with an old Jap to supply us with the 
proper fibre, and that man went to work 
and cultivated and cross-fertilized bamboo 
until he got exactly what we wanted. I 
believe he made a fortune out of it. I 
tell vou, in those days the boys hustled 
hard. One man went down to Havana 
and the day he got there he was seized with 
the yellow fever and died in the afternoon. 
When I read the cable message that told 
of it in the shop about a dozen of the boys 
jumped up and asked for his job! Those 
boys were a bright lot of chaps and some- 
times it was hard to select the right ones for 
a particular piece of work. I once got an 
order from England to send over 15 men 
expert in telephone work, so I went to work 
and rigged up some telephones and did 
all sorts of things to ’em. I would stick 
the point of a jack-knife through the in- 
sulation in spots and cut a wire, andinvar- 
ious ways introduce ‘bugs’ into those instru- 
ments; then the bovs were set to work to 
find out what was the matter with them. 
If a fellow could find out 10 times inside 
of 10 minutes what the various troubles 
were he got his passage paid and was 
started. About one out of three of 
the boys managed to stand this test and I 
believe that everyone of them who went 
abroad made money. This was back in 
1878 or 1879.” 

Asked about his early inventions before 
he began to work on the electric light prob- 
lem, Mr. Edison said, “When I struck the 
telephone business the Bell people had no 
transmitter, but were talking into the 
magneto receiver. You never heard such 
noise and buzzing as there was in those 
old machines. I went to work and mon- 
keyed around and finally struck the notion 
of the lamp-black button. The Western 
Union Telegraph Company thought this 
was a first-rate scheme and bought the 
thing out, but afterward they consolidated 
and I went out of the telephone business.” 

Asked about the invention of the fuse 
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wire, Mr. Edison laughed as he recalled 
the first occasion for its use. “Why,” he 
said, “the night those aldermen came out 
to Menlo Park I had figured that an inter- 
ruption would be serious and had thought 
out the scheme of putting some fine copper 
wire in as fuses in various places. There 
was a fellow in the party—I won’t men- 
tion his name—and he had a little piece 
of heavy wire in his hand. While the 
aldermen were looking at some lamps 
strung between two bare mains this fellow 
walked up and short-circuited the mains 
with his wire. I believe he was the most 
surprised man of the party, because only 
three lamps went out. The reason that 
led me to think of the fuse wire was that 
we weren’t flush of dynamos in those days. 
I had burnt out two or three and I saw 
that something was needed to prevent that 
happening again. After my experience 
with my short-circuiting friend, I had 
fuses put in all over.” 

The talk turned to the early days of the 
electric railway, and Mr. Edison said: 
“Yes, I was in that, too. I had a three- 
mile road out there in 1883, and we used 
to pull freight cars up to the laboratory 
on it. Wemadeas much as forty miles an 
hour at times. Now that railroad project 


seemed to me to be a mighty good thing. - 


You know I had a board of directors in 
those days—men with bulging foreheads 
—fellows that thought away ahead into 
the future, and I went to work and care- 
fully elaborated all the ideas I had for 
electric railways and submitted them to 
the board. They considered the subject 
carefully and fully, and unanimously de- 
cided that there was no money in the elec- 
tric railroad and that they would let it 
alone! 

“What was my first electrical inven- 
tion? You would never guess. It was a 
machine to record votes in Congress. It 
was a mighty good invention. l had a 
lot of iron type, each member’s name being 
set up in a line, and these lines were con- 
trolled by push-buttons and electromagnets 
so that each man could bring his name 
up on the ‘aye’ side or the ‘no’ side, as he 
pleased. I used chemically sensitized 
paper to record them and the thing worked 
fine. A brother telegraph operator named 
Sam—I have forgotten the rest of his 
name—and myself were dead sure that 
we were going to make $50,000 out of it. 
He took the thing before a Congressional 
committee and the first thing they told 
him was that if there was anything on 
earth that the members of Congress did 
not want it was just that kind of thing, 
because the only right the minority had 
was to delay the game! After that expe- 
rience, which was in 1869, I knew enough 
not to invent anything again until I was 
sure it was wanted.” 

Going back to his own early history and 
the story of his connection with the elec- 
trical field, Mr. Edison said that one of 
the first things he went into was a mes- 
senger call-box or domestic telegraph sys- 
tem. “We got the thing into shape,” hesaid, 
“and made 200 instruments and then sent 
two men out to get subscribers, but they 
tramped around without avail day after 
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day and our hopes sank and sank further 
and further. Finally a man named Brown 
came along and the first day he tackled 
the job he got six. This sent our hopes 
up again and after he got the lines loaded 
up with subscribers we sold the scheme 
out and realized a good profit on it. Af- 
ter that I worked out the stock ticker. 

“What were my principal patents? 
Good gracious, man! Oh, you don't 
mean patents— inventions? Why, first 
and foremost, the idea of the electric 
lighting central station ; then—let me see, 
what have I invented? Well, there was 
the mimeograph, and the electric pen, and 
the carbon telephone, and the incandes- 
cent lamp and its accessories, and the 
quadruplex telegraph, and the automatic 
telegraph, and the phonograph and the 
kinetoscope, and—I don’t know—a whole 
lot of other things.” 

There was only one time during the 
interview that Mr. Edison showed any 
signs of annoyance or impatience. This 
was when he talked about some of the 
daily newspapers and their treatment of 
him. He said: “I’ve absolutely been 
obliged to set this watchdog system in 
operation, but the worst of it is that these 
fellows who come out here go back with- 
out ever having seen me or heard me speak 
a word and write out alleged interviews 
that make me seem foolish to people who 
don’t know me. I think it’s outrageous 
that I should be subjected to this kind 
of treatment. Interviews, so-called, with 
me have appeared lately when I’ve never 
seen or spoken to one man connected with 
the sheet that prints them. 
seen a reporter for a newspaper to talk 
with him for four years, and I want you 
to say that every alleged interview that 
appears in the daily press of New York 
city as from me is a fake, and that I have 
no responsibility for any of them. There 
are two papers over there in particular 
that have annoyed me exceedingly and one 
in Philadelphia—a weekly — keeps its 
man coming here and coming here, but”— 
and here Mr. Edison smiled meaningly— 
“the man will never get over that fence!” 

Asked if it were possible, in his view, 
to achieve the direct production of elec- 
tricity from heat or from combustion 
without the intervention of mechanical 
agencies, he said: “Yes, almost anything 
is possible, and I really believe that some 
day we may get such a process that will 
show an efficiency of thirty or forty per 
cent. Some experiments we have made 
over here have shown an efficiency of four 
per cent, and, as little as this is, it is cer- 
tainly promising.” 

Asked if he thought the achievement of 
the twentieth century would surpass that 
of the nineteenth in invention, and espe- 
cially in the application of electricity, Mr. 
Edison, with a glow of enthusiasm, said: 
“It certainly will. In the first place there 
are more of us to work and in the second 
place we know more to start on, but, all 
the same, none of us knows anything about 
anything. We are only starting. The 
achievement of the past is merely a point 
of departure and you know that, in our 
art, ‘impossible’ is an impossible word.” 


I havert — 
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The History and Effect of Electrical Patents. 


OUR REQUEST THAT I should 

Y express an opinion regarding the 

effects of patents upon the elec- 

trical industry for the past twenty years 

presents a question of considerable diffi- 
culty. 

It must be borne in mind at the outset 
that many inventions now in use would 
never have seen the light of day had it not 
been for the prospect of reward which 
patents hold out to inventors. Yurther, 
that many electrical companies would 
never have been organized had it not been 
forthe hope that the patents owned by such 
companies would prove, in some sense, 
controlling in the industry. 

Experience has demonstrated that in a 
large measure the hopes of inventors and 
corporation managers have not been 
realized. Very few inventors have de- 
rived any considerable profit from their 
inventions, and the great majority of the 
corporations organized within the last 20 
years have ceased to exist. The electrical 
industry of to-day is, as is well known, 
controlled—both in this country and 
Europe—by a few large corporations, and 
it is believed by those best informed that 
such control is attributable much more 
largely to possession of large sums of 
money and good business methods rather 
than to the protecting influence of patents. 

A careful examination of the litigation 
of the past 20 years clearly demonstrates 
that it is practically impossible to main- 
tain an exclusive monopoly based upon a 
patent, when the industry to which the 
patent relates is one which normally 
reaches a considerable size, owing to the 
demands of the public. Or, put in other 
words, the power of the United States 
courts to control infringement is limited 
by the extent of the use of the infringing 
thing. Patents are a good deal like wills, 
excellent, unless their validity is seriously 
questioned. 

About the first attempt to create a mo- 
nopoly in the electrical industry based 


upon a patent, was that made by the 
“Gramme Company.” ‘The patents of 
Gramme were thought to be controlling 
for the dynamo then considered useful; 
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but within two years these patents were 
held void by reason of the expiration of 
prior foreign patents. Soon followed a 
suit based upon the ring clutch of the 
Brush lamp; this patent was held void. 
Later, suits based upon the Goulard & 
Gibbs patent for electric transformers ; 
Edison’s carbon filament for electric in- 
candescent lamps; Edison’s feeder main, 
compound winding and many other patents 
relating to electric railways owned or con- 
trolled by some one of the large electrical 
companies. Without having tabulated the 
decisions for and against patents relating 
to the electrical industry, I think I am 
safe in saying that the majority of decis- 
ions have served to render the patents sued 
on valueless to their owners. 

A well-known inventor some years ago 
in talking about patents stated that he 
looked upon a patent as a good deal like a 
scarecrow, an excellent thing to plant in 
a field of industry to scare off stupid 
crows; but a mighty poor thing to fight 
with when crows (and for crows read men 
of business ability) entered upon a field of 
industry. 

I do not wish to be understood as stat- 
ing it as my opinion that patents are value- 
less to an industry, for I believe quite to 
the contrary. I look upon patents as a val- 
uable adjunct to any business; but I do 
not consider patents as a safe basis upon 
which to found a business. 

An experience of some twenty-five years 
in dealing with corporations having a 
large number of patents has taught me 
that corporation managers place too much 
reliance upon the protecting value of pat- 
ents. ‘They seem to assume that the pos- 
session of a patent is all that is required. 
Mr. Edison’s remark relative to patents 
is very much in point in this connection; 
he at one time stated as his opinion that 
any fool could get a patent, but that it took 
a very wise man to manage a patent; and 
here is the rub. Corporations acquire pat- 
ents but they do not properly manage pat- 
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ents. In other words, they show little intel- 
ligence in handling patents. The extent of 
the management usually consists in bring- 
ing ill-advised suits, the idea commonly 
being to crush out the competitor by vexa- 
tious and expensive litigation. 

I have personally watched a large num- 
ber of litigations based upon patents, with 
a view of determining the effect upon com- 
petitors, and I have yet to learn that the 
crushing idea was effective. On the con- 
trary, I observed that such suits in a ma- 
jority of instances have proved boomer- 
angs which materially aided in the wreck- 
ing of the company which began the suits. 
Year after year I have seen the profits of 
corporations spent in an attempt to sus- 
tain patents; profits which, if used in or- 
dinary commercial channels, would have 
advanced the business interest of the 
companies much more rapidly than would 
have been or was the case were the patents 
sued unsustained. Further, as a conse- 
quence of such litigation I have noticed 
that many companies were attracted and 
influenced to enter as competitors in the 
field of industry from the very information 
offered by such suits. 

As bearing upon the question of the 
value of patents to an industry, it is well 
to compare the progress of such corpora- 
tions as the Standard Oil Company, the 
American Sugar Refining Company, 
American Cotton Oil Company, and other 
similar corporations, all of which own pat- 
ents, and large numbers of patents, with 
that of the electrical companies. In the 
one case the business has always been 
managed upon a purely commercial basis 
and the patents merely considered an ad- 
junct. Whereas, on the other hand, the 
patents have been the controlling factor, 
and the commercial side used largely in 
support of the assumed monopolies based 
upon the patents. 

From the above it will be seen that I 
am generally of opinion, ihat while patents 
have been of a distinct value in developing 
the scientific side of the electric industry, 
they have been a detriment to, and have 
not aided in the development of, the com- 
mercial side of the industry. I know that 
my opinion, as thus expressed, is very 
radical and not in accord with generally 
conceived ideas, and will subject me to 
more or less captious criticism. I am, 
however, satisfied that the commercial 
history of the industry for the past 20 
years fully bears out the opinion which I 
have thus expressed. 
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Wireless Telegraphy and the Earth. 


T HAS BEEN a favorite thought 
with many imaginative minds that 
some day we shall be able to 

modify the electrical charge of the earth 
in such a manner as to send messages 
from one point to another without 
wires. No one has brought forward 
experimental evidence that this meth- 
od is within the range of probability. 
I have lately made an experiment with a 
storage battery of 20,000 cells, which, I 
believe, bears directly upon this question. 
Let us see, in the first place, what réle 
the earth plays in the present method of 
wireless telegraphy. 

It has been a mooted point in regard to 
Marconi’s system whether the earth con- 
nections of the sending and receiving ap- 
paratus are essential. For short distances 
they do not seem to be; messages can be 
sent and received without them. In or- 
der to study this question MM. Vellot 
J. and L. Lecarme made some observa- 
tions early in the past year, an account of 
which is contained in the Comptes Rendus, 
May 14, 1900. The experiments were con- 
ducted on the plain of St. Denis, in 
France, and the sending apparatus was 
placed at the surface of the earth in the 
usual manner, while the receiving appara- 
tus was in a balloon which rose to the 
height of 800 metres and was distant 
about six kilometres from the sending 
station. It was found that messages 
could be received in the balloon although 
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BATTERY 


By Professor John Trowbridge. 


which the earth plays in wireless telegra- 
phy. 

It is not improbable that the earth acts 
as a condenser between the sending sta- 
tion and the receiving station. Let us 
suppose that a charge runs into this con- 
denser at the earth of the sending station 
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and surges back and forth in synchronism 
with the waves sent out by the sending 
spark. The receiving station, with its mast 
or connecting wire, could receive these 
surges. According to this view a charge 


CONDENSER 


ELECTRO 
DYNAMOMETER 


DIAGRAM OF WIRELESS TELEGRAPHY APPARATUS. 


there was no earth connection—and the 
authors therefore conclude that an earth 
connection is not essential for great dis- 
tances. It will be noticed, however, that 
six kilometres is not a great distance and 
is fairly within the range of the magnetic 
waves which emanate from the vertical 
wires of the sending apparatus. The ex- 
periment of the Frenchmen, therefore, 
does not touch the question of the rôle 


would flow over the surface of the earth 
or water, surging to and fro according to 
the laws of electrical oscillations in con- 
densers. We should therefore expect that 
hills would cffer no cbstacle to the trans- 
mission of signals, for the electrostatic 
charge would surge over the surface of 
the earth. 

I proceeded to test this theory in the 
following manner: One pole of a battery 


of 20,000 storage cells was insulated, the 
other was brought to a distance of about 
one-quarter of an inch from the end of a 
wire which led to a large metallic surface 
—about 400 square feet. This surface 
was also connected to a wire which ter- 
minated at the end in a coil. This coil 
was in a position to act inductively on 
another coil which was connected to the 
terminals of a Giltay electrodynainometer. 
(Ann. der Physik, No. 25, 1885.) 

The arrangement of apparatus is shown 
in the diagram herewith. When the 
spark terminals T'I” were at a suitable 
distance the battery sparked into the con- 
denser and the charge thus communicated 
surged to and fro and produced a deflec- 
tion of the electrodynamometer. Here 
the condenser takes the place of the sur- 
face of the earth and the coil serves in 
place of a coherer. It was replaced by 
a coherer with the usual connection to a 
relay battery which Marconi employs, and 
messages Were sent in a perfect manner. 
The tall masts, at considerable distances, 
secm, therefore, to act as an additional 
distributed capacity, and it would be de- 
sirable to increase the capacity at the re- 
ceiving station in a more compact form. 

I repeated this experiment by replacing 
the condenser by the water-pipe system of 
the laboratory and connected the coherer 
to the gas-pipe system. The electrostatic 
surging in this case must have taken place 
over a large earth system and the trans- 
mission of signals was unmistakable. In 
another experiment the coherer was at- 
tached to the water-pipes in a house nearly 
a mile from the laboratory and signals 
were obtained, due to the electrostatic os- 
cillations produced in the laboratory. No 
poles or masts were employed. My ex- 
periments lead me to believe that the elec- 
trostatic action propagated over the sur- 
face of the earth is mainly instrumental in 
producing the cohering action in the Bran- 
ly tube, which is now used in wireless 
telegraphy; at least, when the distance 
between the sending and receiving stations 
is considerable. 

It is interesting to notice that my experi- 
ments imply also an oscillation of the 
large battery at each charging of the con- 
denser line. I have shown previously that 
such a large accumulator does oscillate 
when discharged. 


Professor John Trowbridge, Rumford professor of the 
application of science to the useful arts in Harvard 
University, and director of the Jefferson physical 
laboratory of that institution, was born at Boston, 
Mass., in 1848. His contributions to physical science 
have placed him in the front rank of experiment- 
alists. His late work cn electric currents of 
high potential, upon X-rays and similar radiations, 
and upon wireless telegraphy and space signaling 
will be remembered by readers of technical and 
scientific literature. Professor Trowbridge is the 
author of “The New Physics” and other books 
and many papers and contributions to the techni- 
cal press. . 
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Some Early Arc Lighting Experiences. 


HE EARLY DAYS of the electric 
light were not so long ago, if one 
measures the passage of time in 

the usual way, but so much has hap- 
pened in the crowded years that have 
intervened since the new illuminant 
took its place in competition for public ap- 
proval that, in looking back over it, the 
time seems very long and the early days 
extremely remote. In March, 1873, I was 
the first teller of the Commercial National 
Bank, of Cleveland, Ohio. On the first 
day of the following month I left the bank 
to fill the position of vice-president and 
general manager of what was then known 
as the Telegraph Supply and Manufactur- 
ing Company, of Cleveland, of which Mr. 
George B. Hicks was president. He will 
be remembered as the inventor of a tele- 
graph repeater that bore his name. On 
the very day that I started my new duties 
Mr. Hicks was stricken with paralysis and 
remained unconscious until his death a 
month later. I was thus thrown upon my 
own resources to learn the business as best 
I could. 

Our first efforts in the business line 
were the manufacture of telegraph instru- 
ments, automatic fire alarm instruments 
and a number of other electrical devices 
of the same general character. In one 
way and another we managed to get along 
until March, 1877, when I made a con- 
tract with Mr. Charles F. Brush, whom I 
had known from his early boyhood. Mr. 
Brush was then 28 years old. The new 
contract with him added an electric light 
branch to our business, and this in a few 
years became practically the only busi- 
ness of the company. Not long after this 
time the name of the concern was changed 
to the Brush Electric Company. 

In 1877 the Franklin Institute, of 
Philadelphia, undertook a series of experi- 
ments to determine which of various elec- 
trical machines then on the market it 
should purchase. On the committee 
of the Institute having the matter in 
charge were Professors Elihu Thomson 
and Edwin J. Houston, both of whom, if 
I remember rightly, were at that time 
teachers in the high schools of Philadel- 
phia. These gentlemen and others ex- 
perimented for some months with the ma- 
chines and finally, upon their recom- 
mendation, the Franklin Institute de- 
cided in favor of the Brush machine and 
purchased one from us for its uses. 

When Mr. Brush had completed the con- 
struction of his first electric lighting dy- 


By George W. Stockly, 


namo he came to me and asked me to find, 
if it was possible, an electric lamp to use 
in connection with it. A thorough and 
prolonged search through all available 
sources in this country and abroad did not 


result in the discovery of the required 
lamp, so Mr. Brush went to work to de- 


vise one himself which would answer his 
purposes. This he succeeded in accom- 
plishing admirably and, in 1878, he pro- 
duced the lamp which we afterward 
called the reversed helix lamp. 

By slow degrees and with great effort 


CHARLES FRANCIS BRUSH. 


some of these early machines and lamps 
were introduced into practical use. Prob- 
ably the first machine that was sold was 
disposed of to Dr. Longworth, of Cincin- 
nati. This was at the beginning of 1878. 
Mr. Brush went down to Cincinnati to show 
the Doctor how to work the machine and 
the light was exhibited from the balcony 
of his dwelling. It was a 4,000-candle- 
power light and, of course, it attracted a 
big crowd of the natives. Mr. Brush used 


Mr. George W. Stockly was 
born in Cleveland, Ohio, in 
1843. On leaving the public 
schools he spent five years in 
the law offices of Willey & 
Cary, and in the transporta- 
tion business. After being 
paying teller for seven years 
in the Commercial National 
Bank, he became vice-presi- 
dent and generai manager of 
the Telegraph Supply and 
Company, in 1873. By act of 


Manufacturing 
legislature the name of that company was changed 
to the Brush Electric Company, and in 1879 Mr. 
Stockly assumed the presidency, which he re- 
tained until 1890, when its stock was sold to the 
Thomson-Houston Electric Company for about 
$3,000,000 in cash. 


to relate with great amusement that when 
the light was first shown there he stood 
out with the croWd in front of the house 
and heard a man learnedly explain that 
the box on top of the lamp was full of oil 
and the side rods were pipes that led it 


down to the flame. 


Among others that were sold were one 
each to Messrs. Loeser & Company, of 
Brooklyn, N. Y., and Freeland Loomis & 
Company, of Boston, Mass. 

In the year 1878 the Brush machines 
and lamps were exhibited at the Mechanics 
Institute, in Boston, and also at the Amer- 
ican Institute Fair, in New York city. 
Great success attended both of these ex- 
hibits and within one year from that time 
a contract was made by our company for 
the electric lighting of Monumental Park, 
in the city of Cleveland, Ohio, with 12 
Brush lamps. These were distributed 
through the park on poles about 20 feet 
high. 

When the lights were started in this 
park it was crowded with people and so 
great was the popular interest in the light 
and so wild and varied were the storics 
that had been told concerning it that many 
of the persons assembled there brought 
dark spectacles or pieces of smoked glass 
to prevent their being blinded by the tre- 
mendous glare that was to be turned loose 
upon them. 

We had much trouble in those early days 
with carbons. The first ones that we were 
able to get were crooked and soft and of 
very high electrical resistance, and thev 
also cost a great deal of money. The idea 
of copper plating the carbons was devised 
at this time. In the first year of electric 
lighting carbons were sold at the rate of 
$240 a thousand, though nobody ever 
thought of buying as many as a thousand 
at a time. 

The lighting of the little park in Cleve- 
land was the first arc lighting from a cen- 
tral station to bedone in the United States. 
Subsequently, but not very long after- 
ward, the Brush Electric Light Company, 
of Cleveland, a local lighting corporation 
licensed by the parent company, was formed 
and took over the lighting of the park, 
which it continued. At about the same 
time the Brush Electrical Engineering 
Company, of London, was formed and this 
concern has been in continuous existence 
since. I believe it is now in a very pros- 
perous condition. 

From these small beginnings the com- 
pany’s business rapidly increased until the 
vear 1889, when I sold practically the 
whole of its stock to the Thomson-Hous- 
ton Electric Company, of Boston. Sub- 
sequently this concern incorporated its own 
and the Brush interests with the Edison 
company to form the General Electric 
Company, which still exists under that 
corporate title. 
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escence in discovery and invention 

which together produced the modern 
system of electric lighting are one of the 
peculiar features of its development. Al- 
most every experimenter in electricity had 
a dim vision of something that might be 
done with von Guericke’s spark of light, 
but the obstacles in the way proved always 
insurmountable. The brilliant achieve- 
ments which have followed in rapid suc- 
cession since continuous development be- 
gan in 1875, have rendered possible 
varied and widespread applications of 
electricity, and make it difficult to realize 
that scarce 25 years have elapsed since the 
birth of electric lighting. Equally in- 
teresting are the disappearance and reap- 
pearance of discoveries which at first 
promised little, but like “the stone which 
the builders rejected,” proved useful in 
the end. This is preeminently true of the 
alternating-current dynamo, the first to be 
produced, and the last to receive recog- 
nition. 

The discovery of electric light is almost 
coincident with the beginning of the nine- 
teenth century, and belongs to the gencra- 
tion which witnessed the introduction of 
illuminating gas in London. The new 
fields which gas offered to industry and its 
ease of production and distribution with- 
out complicated machinery and an un- 
known force, gave it prominence, and, for 
two generations, satisfied the demand for 
a convenient artificial light. 

When Sir Humphrey Davy, in 1810, 
demonstrated that, with charcoal termi- 
nals, a voltaic battery will produce a sus- 
tained and brilliant light, he realized that 
he had discovered an artificial illuminant 
surpassing any then known. He produced 
the arc light in air and in vacuum, the in- 
candescent light in air and in vacuum, and 
made use of rods of carbon from vegetable 
fibre. To the casual observer, it would 
seem that he had solved the problem. But 
Davy worked in the realm of pure science 
and was not primarily an inventor. The 
practicable electric lamp awaited me- 
chanical appliances which belong in another 
field of discovery, and Davy'’s air-pump 
and primary batteries furnished too primi- 
tive and costly a method of production to 
excite the ingenuity of inventors at a time 
when gas was considered the ne plus ultra 
of artificial lighting. It remained for 
other generations to furnish the solution 
which has earned many fortunes and added 
to the “Hall of Fame” some of its most il- 
lustrious names. 


| - PERIODS of activity and qui- 


By Edwin R. Weeks. 


In 1831, Faraday, a pupil of Davy, 
wrote, “I am so busy now on electro mag- 
netism, and I think I have got hold of a 
good thing, but can’t say. It may be a 
weed instead of a fish that, after all my 
labor, I shall pull up.” Events proved 
that he had really hooked the largest fish 
in the electrical sea, for he produced a cur- 
rent in one coil of wire by means of a cur- 
rent in another coil or by a magnet, and 
showed that these coils could be moved 
mechanically in relation to each other. 
Thus was the far-reaching principle of in- 
duction discovered, the chemical battery 
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replaced by mechanical force, and Davy’s 
2,000 “machines” reduced to one. As far 
as fundamental discovery could go the 
dynamo had been born. 

From the time of Davy’s experiments to 
the publication of Faraday’s discovery in 
1841 the attempts made to utilize the are 
resulted in betterments in the carbon em- 
ployed; and Grove and Bunsen so im- 
proved the chemical batteries that Archer- 
eau and Delieul were able to light the 
Place de la Concorde in Paris by means of 


Mr. Edwin Ruthven Weeks be- 
came identified with the elec- 
tric lighting industry in 1883, 
when he was appointed super- 
intendent of the Kansas City 
Electric Light Company and 
put in charge of the first 
Thomson-Houston central sta- 
tion. Mr. Weeks has been 
connected with that company 
until recently and is now prac- 
ticing as an electrical engineer. 
His status in the electric lighting industry is 
of the highest. He was third president of the 
National Electric Light Association and is not 
only one of the pioneers in the industry, but one 
of its most active members to-day. 


the arc. So crude was their apparatus 
that they were obliged to move the carbons 
by hand as they were consumed. Such 
an ocular demonstration in so public a 
place could not fail to stimulate invention. 
The arc lamp, which was at first called a 
“regulator,” began to take form and incan- 
descent lamps were devised, but the lack 
of effective and economic means of gener- 
ating electricity arrested further progress. 

As a result of Faraday’s discovery, 
Pixii, Page, Clark and others had con- 
structed laboratory magneto-electric ma- 
chines which contained the germs of the 
modern dynamo, but they were too crude 
to furnish the link needed to connect lamp 
and electricity in effective circuit. The 
first dynamo-electric generator, known as 
the Alliance machine, was built in 1857 
to produce illuminating gas from the de- 
composition of water. This effort prov- 
ing unsuccessful, the machine was modified 
to generate an alternating current for elec- 
tric lighting. It was installed in a light- 
house at Havre in 1863, and in 1886 was 
reported as still doing good work, never 
having been out of order from the day it 
started, a record rarely equaled by ma- 
chines of later make. 

The Clark commutator assisted in turn- 
ing attention from the alternating cur- 


‘rent to the continuous-current arc, which. 


by its phenomenal power and whiteness, 
fixed the public eye for more than a 
decade. The pioneer structural work of 
Page, Siemens, Clarke, Wheatstone and 
Pacinotti paved the way for the contin- 
uous-current dynamo of the French arti- 
san, Gramme, whose machine was so ef- 
fective that it marked a revolution in elec- 
tric lighting and quickened invention in 
all branches of the art. 

Though high-grade theoretical work has 
heen performed by Henry, Rowland, Thom- 
son, Kennelly, Tesla and Steinmetz, the 
history of electricity has usually found its 
pure scientists in Europe, while its prac- 
tical applications have been made chiefly 
by a series of American inventors whose 
preeminence in this field is now generally 
recognized. 

At the Centennial, in 1876, a Gramme 
dynamo operated a single lamp, but its 
rays lighted the way for the long series of 
inventions which have made America fam- 
ous in the history of applied electricity. 
At the Mechanics’ Fair, in 1879, Brush ex- 
hibited his continuous-current, four-lamp 
dynamo, the prototype of the modern 160- 
light, multi-circuit Brush generator. Al- 
though this plant was purchased and put 
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in service in a Boston clothing house, the 
fact that each lamp required a separate 
circuit, precluded the general introduction 
of lamps of this type. 

Up to this time the economic opera- 
tion of more than one lamp on a circuit 
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had not been accomplished. The inven- 
tion of the Brush differential regulator 
and automatic cutout for each lamp made 
possible a series of several arc lamps in a 
single circuit with attendance only at the 
dynamo. Mr. Brush also early enlarged 
the generator to a capacity of 16 arc 
lamps, but for the regulation of the en- 
ergy delivered to the circuit still depended 
upon the dynamo attendant. The com- 
pletion of the dynamo as a part of a com- 
mercial system of arc lighting was found 
in the Thomson-Houston automatic regu- 
lator, which made it practicable to turn 
on or off any or all lamps in circuit with- 
out hand regulation at the machine. For 
the first decade, arc lighting was confined 
almost wholly to the two forms of con- 
stant continuous-current apparatus known 
as high and low-pressure series systems. 
A merry war was waged between the two, 
and it took several years to determine the 
smaller cost and superior commercial effi- 
ciency of the high-pressure apparatus. 
This system now simplified its lamps and 
adopted the so-called “subdivision of the 
arc” by means of which the quantity of 
current was reduced, the cost of produc- 
tion lessened, and the distribution ex- 
tended. The work of Edison and his co- 
laborers in the incandescent field resulted 
in the widespread use of the constant-po- 
tential, continuous-current dynamo, and 
created an imperative demand for an arc 
lamp suitable for this class of generators. 
Many types of constant-potential arc 
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lamps appeared, which, although less effi- 
cient than the series arc, secured for these 
lights the safety, the facility of turning 
on and off, and the metering of the con- 
stant-potential systems. 
carbon life of from 100 to 150 hours was 
next obtained by enclosing the are in an 
atmosphere depleted of oxygen. These 
improvements have lessened interference 
with business in the rooms lighted and 
have greatly reduced the cost of carbons 
and attendance. However, the principle 
of the enclosed are is now being success- 
fully applied to series work. 

The incandescent lamp did not keep 
pace with improvements in the dynamo. 
This is one of the curious inconsistencies 
of the story, and shows clearly that elec- 
tric lighting apparatus did not at first 
follow a demand for a domestic necessity, 
but was rather the result of scientific 
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search for electrical principles, combined 
with a public curiosity regarding a bril- 
liant illuminant. The arc bedazzled ob- 
servers and obscured, for a time, the more 
universally available incandescent lamp. 

The invention of the modern incandes- 
cent lamp was based on Gray’s classifica- 
tion of “conductors” and “non-conduct- 
ors,” Davy’s principle of incandescence, 
the Geissler tube and the air pump. 

The lamp began with a complicated and 
unsatisfactory mechanism for supplying 
the deficiencies of a short-lived incandes- 
cing rod, and for holding this in circuit, 
and ended in a simple carbon loop fast- 
ened to a simple base in a bulb of glass, 
and put in circuit by one of the simplest 
of screw sockets. 

The procession of impossible lamps 
started with the patent secured in England 
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in 1845 by King, acting for an American 
named Starr. “A pencil of carbon, plati- 
num or other metal” was enclosed in a 
Torricellian vacuum with a stout plati- 
num wire sealed in at the top. An in- 
surmountable defect of the Starr lamp 
was the impossibility of sealing the plat- 
inum in the glass. 

The list of impracticable lamps finds its 
turning point in 1867-69, in the dile- 
tanti experiments of Dr. Isaac Adams, 
of Gloucester, Mass. From his work 
with glass and platinum was evolved a 
glass whose co-efficient of expansion is 
identical with that of platinum, making 
possible a stable “sealing in” and a higher 
vacuum. 

Up to 1878 all inventors had proceeded 
upon the theory that an incandescing 
medium of low resistance was essential. 
In this year Lane-Fox began experiments 
to develop a high-resistance lamp, but did 
not succeed in constructing effective 
mechanism. In the same year Edison, 
under the stimulus of the possibilities 
developed by the Wallace-Farmer dynamo 
electric machine, conceived the revolution- 
ary idea that the incandescing medium 
must be of high resistance, and that 
through this high resistance the electric 
current could be subdivided indefinitely. 
In 1879 he applied for a patent on a lamp 
whose filament was of high resistance 
carbon, and whose other characteristics 
were surprisingly near those of the best 
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lamp of the present day. Now that the 
smoke of battle has cleared away, this 
lamp is admitted to be the commercial 
solution of the question of incandescent 
lighting. 

The general public, making up its mind 
immediately as to whom the glory was due, 
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has never wavered in its recognition of 
service well performed by Thomas A. Edi- 
son; and the scientific student can not 
fail to experience an intelligent wonder 
that this simple American should have, al- 
most in an instant, conceived not only the 
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essential features of the incandescent !amp, 
but most of the appliances which its com- 
mercial use would necessitate. 

Having determined the characteristics 
of the filament, Edison set himself to dis- 
cover its proper manufacture, and finally 
selected carbonized bamboo as best adapted 
to his purpose. From the time of Fou- 
eault the processes of manufacturing car- 
bon have so improved that it is now pro- 
duced in any form required. The best 
carbons for arc lamps are made of care- 
fully selected gas carbon, pulverized and 
mixed with various proportions of lamp- 
black and tar. The paste is squirted 
through dies and finally baked at the high- 
est possible temperature. Some carbons 
for use in positive holders have cores of 
carbon, borates and silicates, which pre- 
vent hissing and assist stability and con- 
ductivity. The incandescent filament is 
made from the purest cellulose, such as 
filter paper and absorbent cotton. The 
material is reduced to a pulp, dissolved in 
a suitable solution, rendered viscous by 
evaporation, and squirted under pressure 
into an alcohol bath to harden. Since the 
revolutionary work of Edison, improve- 
ments in the incandescent lamp have been 
chiefly to increase efficiency and useful 
life, although there have been efforts to 
extend distribution by means of higher 
voltages. Tesla’s brilliant experiments 
with high frequencies and high potentials, 
and, the recent work of Nernst, though ex- 
tremely interesting from a scientific point 
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of view, have, as yet, reached no impor- 
tant practical results in the field of incan- 
descent lighting. 

Apparatus for the production of elec- 
tric light began with complicated mech- 
anism and proceeded by slow steps through 
a process of elimination, resulting in a sim- 
plicity which is not the least source of 
astonishment to the intelligent observer. 
The fact is, that inventors were dealing 
with an unknown force and with prin- 
ciples not yet clearly understood or defined. 
The apparatus therefore embodied the un- 
formed and doubtful mental state of its 
makers. On the contrary, most other im- 
portant mechanical inventions, as that of 
printing, for. instance, engaged only well 
known and elementary forces and therefore 
proceeded from simplicity to complexity, 
to answer complex needs. 

The history of distribution dates from 
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the early eighteenth century, when Stephen 
Gray classified bodies as “conductors” and 
“non-conductors.” This classification 
contained the first suggestion of the trans- 
mission of electrical effects to a distance 
from the source of energy. But it is a 
far call from the “conductors” of Gray to 
the elaborate equipment for distributing 
the power of Niagara, and the three-wire 
system of Edison, without which the mod- 
ern methods of generation and supply 


would give out a product of comparatively . 


little commercial value. 

While various substances have been ex- 
perimented with, copper still maintains 
its place as the most satisfactory conduc- 
tor. Its physical properties preeminently 
fit it for use in the construction of elec- 
trical apparatus and systems of distribu- 
tion, and prevent its material deteriora- 
tion by service or exposure. Ad- 


vance in theoretical knowledge of the 
electrical properties of bodies has resulted 
in great improvement in construction of 
apparatus and insulation and arrange- 
ments of conductors. This has increased 
the efficiency of the station and the facility 
of distribution, and has greatly improved 
the service. 

The bare wire with ground return, 
which was naturally first used for distribu- 
tion since it already served the telephone 
and the telegraph, was soon abandoned 
through considerations of safety, and re- 
placed by the insulated two-wire system, 
in use almost from the beginning. It is 
still employed for alternating-current 
work and for isolated plants. The cost of 
copper made this system too expensive for 
constant-potential continuous-current dis- 
tribution where it is expedient to serve a 
considerable area from a single station. 
Edison met this economic feature with his 
three-wire system. 

The, mechanical difficulty and cost of 
building continuous-current dynamos, 
and the expense of running them, made 
operation and maintenance a heavy bur- 
den, and limited extensions. Stations 
were cumbered with small generators, 
belts, shafting, etc., and service was inter- 
rupted by a multiplicity of troubles. This 
created an urgent demand for large direct- 
connected generating units. When Tesla 


‘and Ferraris demonstrated that motors 


will work on alternating-current mains, 
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they paved the way for the greatest ad- 
vance of the last 15 years. The beautiful 
and valuable system of generation and 
distribution which was completed after 
this discovery, employs the simplest, most 
economical, yet most powerful generators ; 
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it transmits electricity at any pressure over 
a wide territory; and converts it at any 
point into any required pressure and quan- 
tity. The location of the primary station 
is no longer dependent upon the cost of 
copper, and therefore confined to densely 
populated districts, but may now be gov- 
erned by considerations of public health 
and the sources of fuel and water supply. 
By means of rotaries, its product is con- 
verted into continuous current wherever 
required, thus utilizing accumulators and 
all other continuous-current apparatus. 
The use of the alternating current was at 
first opposed by many, but it is now gen- 
erally recognized that the two systems are 
supplementary. 

Costly, complicated, imperfect and per- 
ishable apparatus, unskilled attendance, 
and competition with a strongly in- 
trenched illuminant having none of these 
incubi, created an immediate demand 
for appliances to reduce attendance, elimi- 
nate waste energy and material, minimize 
danger to life and property, and secure 
the fullest possible return for output. 
The accurate testing, measuring and re- 
cording instruments which answered this 
demand have contributed largely to the 
success of modern stations. The inven- 
tion and perfection of these appliances 
follow the leading principles of Wheat- 
stone, Kelvin and D’Arsonval. 

Edison and Weston were pioneers in 
recognizing the necessity for station and 
service meters, and Edison early put forth 
his electrolytic meter which is still in use 
on many continuous-current systems. 
Other inventors recognized the need and 
several instruments were soon on the 
market. Those most largely used were 
the Shallenberger for non-inductive alter- 
nating-current services and the Thomson 
recording wattmeter which is now in gen- 
eral use for both alternating and con- 
tinuous-current work. 

The most marked characteristic of the 
new light is its wide range of intensity 
answering every requirement of illumina- 
tion, from the powerful searchlight which 
guides the mariner to the merest speck 
of a light which leads the eye to the dis- 
eased spot in throat or tooth. And with 
that most recent and most wonderful form 
of electric light resulting from the re- 
searches of Ræntgen and Lenard, the ultra- 
violet rays are applied most beneficently 
in modern surgery. 

Every manufacturing interest has re- 
ceived direct or indirect impulse from the 
discovery of an illuminant offering op- 
portunity for perfect inspection, doubling 
or shortening of hours, and freedom from 
vitiated and depleted air in workrooms, 
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while many entirely new industries have 
been established through its agency. 

Before the introduction of electricity 
into woolen mills, the cloth produced in 
Winter was inferior to that manufactured 
in Summer. The unprecedented demand 
for engines of high economy and close 
regulation has stimulated improvement in 
steam engineering. 

The decorative arts, the multiplication 
of shades and tints in fabric dyes, artistic 
illumination of interiors and a thousand 
other methods of appealing to the sense 
of the beautiful have been quickened to 
new life by an illuminant that counter- 
parts daylight in its development of color 
effects. The extent to which the new 
light may be employed for fountain ef- 
fects and for interior lighting and decor- 
ative work was revealed at the Columbian 
and Paris expositions, and will, under the 


able direction of Mr. Luther Stieringer, - 


form one of the most novel and attractive 
features of the Pan-American celebra- 
tions. 

As the glass bulb may be moved to 
any part of a room and fixed in any posi- 
tion at any angle, and as its receptacle or 
holder cuts off no light, it is of inestimable 
value in engraving, designing, carving and 
many other fine arts, in which the desider- 
atum is a brilliant speck of light at ex- 
actly the right point. Time does not suf- 
fice to enumerate the multitudinous ad- 
vantages of the new light, such as its 
adaptability to mining, navigation, pho- 
tography, etc. Among its minor advan- 
tages must be mentioned the facility with 
which it may be turned on or off by press- 
ing a button. 

Perhaps its most vital characteristics 
are its absolute healthfulness and its 
safety. Gas, though hailed as a blessing, 
brought with it a tremendous incubus of 
human ills which the difficulties of pro- 
duction and distribution had largely pre- 
vented in former methods of illumination. 
The electric light, on the contrary, com- 
bines with even greater facilities of dis- 
tribution, an absence of odor, heat and 
by-products which not only poison the 
air but ruin clothing and draperies, and 
soon render futile the most delicate and 
elaborate decorations. 

An eminent New York oculist says, 
“Its light is absolutely steady, and it pro- 
duces the maximum illumination with the 
minimum heat. Out of the 1,100 persons 
examined who work under the incandes- 
cent light, no case of injury to the eye 
was found; in fact, those who had for- 
merly suffered from errors of refraction 
claimed that their sight was improved.” 
The value of these qualities in an arti- 
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ficial light needs no explanation. When 
we consider the further fact that the 
preservation of books and painting re- 
quires pure air, the need in our homes, 
libraries and art galleries of an illuminant 
which does not vitiate the atmosphere 
becomes still more apparent. 

It is probable that the general public 
does not appreciate the safety of the new 
light, yet safety is one of its strongest 
recommendations. It does away with 
matches and an open flame, it can not 
explode, and if the lamp breaks the cur- 
rent is arrested and the light goes out. 
The most striking testimony to this feature 
was given at the congress of railway in- 
dustries held at the Paris Exposition. In 
two able reports as to methods of train 
illumination, the unanimous conclusion 
of the gentlemen who made the investiga- 
tions upon which these reports were 
founded, was the absolute safety of the 
electric light. 

As a moral force this light has proved 
an invaluable agent in maintaining order 
and preventing crime. When streets were 
first lighted, crime immediately decreased. 
As methods of illumination improved this 
decrease became greater and greater, until 
its maximum has been reached by the use 
of the powerful arc. The most dangerous 
and abandoned sections in many of our 
great cities have been rendered safe and 
comparatively pure by means of this light. 


“In preserving the peace and safety of 
our citizens,” says a leading New York 
paper, “it is second only to the most ef- 
ficient police force.” 

Electric light must be regarded as one 
of the world’s conveniences, and like all 
conveniences it yields to labor another 
industry—an industry that requires in- 
telligence and judgment. It is a fact 


.that electrical employés as a class are 


superior in this respect to the operatives 
in other trades. In most of the latter 
the best has been attained, but here there 
is an ever widening field of investigation 
that spurs the humblest worker. 

Most inventions of great commercial 
value in mechanics supplant some form of 
industry, and often throw many out of 
employment and render worthless a large 
amount of costly apparatus. The gas 
interest has felt that the electric light was 
such an invader, but this has not so far 
proved to be the case. It is a fact, grow- 
ing into general recognition, that while 
gas has lost its position as the leading 
illuminant it is the fuel of the future. 

This new industry has involved the in- 
vestment of many hundreds of millions, 
and furnished support to hundreds of 
thousands; but, great as has been this 
achievement, there is little doubt that the 
most valuable results of electrical inven- 
tion have come from a quickening effect 
upon all branches of science, both pure 
and applied, and all systems of thought 
and philosophy. 
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The Rise, Growth and Present Extent of the 
Independent Telephone Movement. 


Independent Telephone Movement 

from its inception to the present 
time would require more time and space 
than has been allotted to me, besides it 
would be of no great value and of very lit- 
tle interest to the average reader, to go 
into the full details, giving proper credit to 
all who are deserving of it. With a correct 
chronology of the different events of inter- 
est which go to make up the history of 
this movement, it is to be presumed that 
if we could trace the movement to its very 


T O WRITE a complete history of the 


fountain-head, some one person, as is | 


always the case in all historical events, 
is worthy of more renown than others in 
the inception of this revolution in the 
telephone world. 

The beginning of this revolution can 
truthfully be described as a spontaneous 
uprising throughout the United States, 
after the expiration of the basic patents, 
to cheapen and to enlarge the facilities of 
the telephone, and as this came about in 
so many different places under the leader- 
ship of many different people, it would be 
difficult, without great research, to find 
the Moses who first conceived the idea of 
leading us from the wilderness of high 
prices and few telephones to the “prom- 
ised land” of reasonable prices and many 
telephones. However, there was an or- 
ganization in the city of New York which 
seems to have preceded all others, whose 
object was to manufacture and install in- 
terior telephone systems, known as the 
Interior Telephone Manufacturing Com- 
pany. This company was organized and 
managed by Frank R. Colvin, now of the 
Western Electric Company, in 1892, and 
started out in a thorough way to supply 
a demand at that time wholly unprovided 
for by the American Bell companies—that 
for the installation of interior telephone 
systems for the convenience of people oc- 
cupying the same buildings. While the 
prospects of this organization were fair, it 
enjoyed only a short existence. We find 
that in a short time its founder and man- 
ager was employed by the Western Elec- 
tric Company at a handsome salary under 
a long-term contract, and the organization 
then passed out of existence. 

A little later we find an organization, 
known as the Stromberg-Carlson Tele- 
phone Company, organized in the city of 
Chicago for the purpose of manufacturing 
what is known as the “magneto trans- 
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mitter.” This organization installed a 
few telephone exchanges in different parts 
of the country, using in most instances a 
switchboard which was made by the Utica 
Fire-Alarm Company, of Utica, N. Y. I 
believe that Messrs. Stromberg and Carl- 
son had both been workmen in the factory 
of Ericsson & Company, in the city of 
Stockholm, Sweden, and had been in the 
factory of the Western Electric Company, 
of Chicago, for some time prior to the 
organization of this company in opposi- 
tion to the Bell interests. 

Shortly after the organization of this 
company, Jas. E. Keclyn and Geo. F. 
Stitch organized the Western Telephone 
Construction Company, of Chicago, its 
object being the construction of telephone 
exchanges, and began that work upon a 
larger scale than had been attempted by 
any other organization at that time. The 
magneto transmitters, manufactured by 
the Stromberg-Carlson Telephone Com- 
pany, and the switchboard, made by the 
Utica Fire-Alarm Company, were used in 
their construction in the first instance. 
Soon after they enlarged their facilities 
and manufactured their own telephones 
and switchboards, and at about the same 
time the Stromberg-Carlson Telephone 
Company commenced to manufacture the 
microphone. 

Prior to this time, however, what was 


known as the Harrison Telephone Com- 


pany had been organized and was looked 
upon more as a stock jobbing organization 
than anything else, but in addition to 
large sales of stock, which was accom- 
plished by the use of the names of promi- 
net men in different parts of the country, 
they installed a few telephone exchanges. 
This organization soon passed out of ex- 
istence and the exchanges that they had 
equipped struggled along. By replacing 
their old telephones, which had been used 


Judge James M. Thomas before 
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in connection with the very crude switch- 
boards of different makes, they have suc- 
ceeded, in most instances, in building up 
a profitable and flourishing business. 
The latter part of 1893 and theearly part 


of 1894 found several operating companics 
in existence, formed by enterprising spirits 
in a few of the smaller cities, who desired 
better telephone facilities at more reason- 
able prices. While they fully realized that 
there was some danger of personal loss to 
themselves, they proceeded with their 
work and were very much surprised when 
they found the great demand that was 
made upon them for telephone service. 

In the central states this movement 
seemed to take deep root, and the close 
of the year 1894 found very many flour- 
ishing independent telephone companies 
operating exchanges in this territory. In 
the early part of 1894 P. C. Burns organ- 
ized what was known as the Kokomo Tele- 
phone Company, for the manufacture of 
telephones at Kokomo, Ind. He soon 
showed the energy that has since char- 
acterized his efforts in the manufacturing 
line and was soon among the leading 
spirits of the independent telephone move- 
ment. 

Geo. W. Beers, of Fort Wayne, Ind., 
entered the field as a promoter, confining 
his efforts in the first instance to the 
western portion of Ohio and the eastern 
portion of Indiana. Elsewhere in Indiana 
an organization was perfected by Hon. 
Hugh Dougherty, of Bluffton, known 
throughout Indiana as a leading poli- 
tician and banker. | 

Hon. H. D. Critchfield and Frank L. 
Beam, of Mount Vernon, Ohio; W. S. 
Weiant and Jas. K. Hamill, of Newark, 
Ohio, and Hoyle & Scott, of Cambridge, 
together with many others whose names 
can not be mentioned, commenced to build 
exchanges in Ohio. 

A little later the Detroit organization 
was formed, headed by Chas. E. Flowers. 
This organization undertook the task of 
building an exchange in the city of Detroit. 
which was the largest undertaking at that 
time conceived by the independent tele- 
phone workers. Naturally their develop- 
ment was watched with a great deal of 
interest. The history of this organiza- 
tion having been completed is better known 
and understood than the history of any 
other independent organization. 

Later Geo. W. Beers organized a com- 
pany to work in Fort Wayne, Ind. This 
plant and the Detroit plant were com- 
pleted and put into operation about the 
same time. This made the smaller com- 
panies feel encouraged, and the movement 
from this time grew with great rapidity. 
Prior to this time, in the Spring of 1894, 
after a dozen companies were well under 
way in constructing their plants in the 
state of Ohio, on account of the threats 
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that were being made on the part of the 
Bell companies, a meeting of half a dozen 
men was held in the city of Newark, at 
which meeting the idea of organization 
was conceived, and it was agreed to call 
a meeting in the city of Columbus a little 
later, for the purpose of organizing an 
association of independent telephone pco- 
ple in Ohio. In accordance with this 
agreement a meeting was called for the 
city of Columbus the latter part of April, 
and the first independent telephone asso- 
ciation was organized under the name of 
“The Independent Telephone Exchange 
Association of Ohio.” Some of the men 
who attended this meeting have become 
well known in the independent telephone 
world, and from this organization the idea 
of the national organization, which fol- 
lowed in June, 1898, was conceived. 

Prior to this time, Burt Hubbell and J. 
G. Ihmsen had organized the Keystone 
Telephone Company, of Pittsburgh, and 
had commenced to complete exchanges in 
the western part of Pennsylvania, also the 
manufacture of telephone apparatus. The 
McKeesport exchange had been completed 
by Mr. Hubbell and was so successful that 
it encouraged the movement all through 
the western part of Pennsylvania. 

Shortly after the organization of the 
Ohio association it was agreed that a 
joint committee from Ohio, Indiana and 
Pennsylvania be formed for the purpose 
of guarding the mutual interest of the 
three states. This committee consisted 
of one representative from cach state, 
namely: Geo. W. Beers, of Ft. Wayne, 
Ind.; Burt Hubbell, of Pittsburgh, and 
the writer. This committee had power to 
call to its assistance any persons they 
deemed valuable for assistance in any part 
of the work, and out of the meetings of 
this joint committee grew the preliminary 
meeting which led to the national organi- 
zation, the first preliminary mecting being 
held in the city of Chicago in May, 1896. 
This fixed the time and place of mecting 
to complete the organization in the city of 
Detroit, June 22, 1896. The history of 
this organization is too well known in 
telephone circles to require repetition at 
this time, as its officers and active mem- 
bers have become well known throughout 
the telephone world and have proven the 
bulwark of the independent telephone 
movement. About this time the move- 
ment seemed to have taken a stronger and 
deeper root, and spread with a rapidity 
that has not been equaled in any other 
enterprise this country has ever seen. 
New manufacturing companies sprung up, 
and exchanges were begun in almost every 
state in the Union. 

At this time the Bell interests became 
alarmed and sought in every way to 
throttle the movement. The press, to a 
certain extent, was, through the Bell in- 
fluence, opposed to the movement, and 
subscribers of independent telephone serv- 
ice, as well as stockholders and promoters, 
were continually warned by notices sent 
out that the American Bell Telephone 
Company was the owner of letters patent 
No. 463,569, issued to Emile Berliner, and 
that infringers of that patent would be 
held liable for their infringement, 
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In spite of the many articles published 
in the newspapers of these notices and 
warnings, the movement continued to 
grow until it assumed a proportion that 
attracted the attention of capitalists and 
promoters of large enterprises, who, after 
investigation, were satisfied to enter the 
field. 

Milo G. Kellogg, who for many years 
had been one of the leading inventors of 
switchboards and appliances for the West- 
ern Electric Company, and who was a 
member for several years of the board of 
directors of that company, “saw the hand- 
writing on the wall,” and organized the 
Kellogg Switchboard and Supply Com- 
pany, which organization undertook the 
installation of large switchboards. 

M. J. Hanford in the meantime had 
organized the Kinlock Telephone Com- 
pany. of St. Louis, which contracted with 
Mr. Kellogg for the installation of his 
system. This was by far the largest un- 
dertaking at that time, Mr. Hanford hav- 
ing in his organization the wealthiest and 
most influential men of St. Louis, and with 
the ingenuity of an able corps of men to 
work in connection with the Kellogg 
Switchboard and Supply Company, he suc- 
ceeded in successfully installing and put- 
ting into operation this very large and 
complete telephone exchange. 

Honorable S. P. Sheerin had completed 
his Indianapolis organization about this 
time. Geo. R. Webb had purchased the 
old franchise at Baltimore and Pittsburgh 
and organized the Maryland Telephone 
Company and the Pittsburgh & Allegheny 
Telephone Company. 

Henry A. Everett, E. W. Moore and 
associates, of Cleveland, purchased a fran- 
chise which had been granted to the Home 
Telephone Company, of Cleveland, Ohio, 
and organized the Cuvahoga Telephone 
Company, and later the United States 
Telephone Company. Samuel E. Way- 
land, formerly of Cincinnati, Ohio, has 
been made manager of the People’s Tele- 
phone Company, of Wilkesbarre, Pa., and 
these companies all contracted with the 
Kellogg Switchboard and Supply Com- 
pany for their installation. Thus the 
work proceeded. 

This was more encouraging to the 
smaller interests throughout the country, 
and they began to multiply much more 
rapidly than heretofore, until a point was 
reached where it seemed necessary for 
something to be done by the Rell com- 
panies to frighten capital from this field. 
The thing conceived and carried out was 
the purchase of the property of the Detroit 
Telephone Company and the lines of the 
New State Telephone Company, owned and 
controlled practically by the same men, 
under the leadership of Honorable Chas. 
E. Flowers, of Detroit, Mich., by the Erie 
Telephone Company, a licensee of the 
American Bell Telephone Company. With 
glowing headlines, the press of the country 
announced this sale as the beginning of 
the end of the independent telephone 
movement, and much was said about the 
effect that it would have upon the move- 
ment. Those most interested watched 
with great interest to sce what effect, if 
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any, this sale would have, and they soon 
found that it did not check the progress 
of this movement, except perhaps in the 
state of Michigan. The neighboring ex- 
changes for a time felt anxious. 

In the early history of the movement 
in Michigan the most important under- 
taking in the state was the organization of 
the Citizens’ Telephone Company, of Grand 
Rapids, organized by E. B. Fisher and J. 
B. Ware and their associates, who were 
strong through their local influence and 
their financial ability. This organization 
had succeeded in possessing the telephone 
field in Grand Rapids prior to the instal- 
lation of the Detroit exchange, and from 
that time this organization has proved a 
great success financially and in every other 
way. These men, together with J. R. 
Johnson and his associates, of Saginaw 
and Bay City, Mich., and the smaller in- 
terests throughout the state, outside of the 
Detroit people who had sold to the Erie, 
immediately began new warfare by induc- 
ing the United States Telephone Com- 
pany to build through the state of Mich- 
igan for their connections, a trunk line 
connecting them with the Ohio system. 
This work, which is now going on, accom- 
plished the thing desired and there has 
never been a time that the Michigan in- 
dependent telephone interests felt more 
confidence than now. 

J. C. Hubinger, of Iowa, had begun 
operations in a small way, and having been 
successful in his early undertakings, be- 
came encouraged to the extent that he 
undertook the building of independent 
telephone exchanges in Minneapolis and 
St. Paul, which have been completed and 
equipped with Stromberg-Carlson ap- 
paratus. 

Smaller companies throughout the 
South and West built exchanges in a 
greater part of the cities. Two years ago 
the attention of the Eastern people was 
attracted to this movement in a way that 
led to nany organizations. Among the 
early days of the movement a great many 
independent exchanges had been completed 
in the East, especially in western Penn- 
sylvania, Virginia, Maryland, New Jersey 
and some in New England. Richmond, 
Va., after a hard fight in the courts and 
municipal councils with the Bell com- 
pany, succeeded in establishing a flourish- 
ing independent telephone exchange in 
that citv. Norfolk, Va., Wilmington, Del., 
and Newark, N. J., had successful inde- 
pendent exchanges. 

The movement had taken deep root in 
the anthracite regions of Pennsylvania. 
Senator C. W. Kline and Sam E. Way- 
land are still at work developing that 
field and are very successful. The 
Tackawanna telephone company, under 
the management of Sam E. Wayland, 1s 
now building in Scranton, Pa. and the 
Interstate Telephone Company, under the 
direction of Senator C. W. Kline, are busy 


building long-distance telephone lines 
throughout Eastern Pennsylvania. 
The Massachusetts Telephone and 


Telegraph Company. of Boston, entere 
the field after securing a franchise 12 the 
city of Boston, together with many others 
throughout Massachusetts. 
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telephone movement is of the present, and 
of course has interest for those who have 
invested their money in this enterprise, 
it has not attracted enough attention to 
influence the movement to any extent, as 
the work of building exchanges and toll 
lines proceeds without interruption. As 


The Knickerbocker Telephone Company 
of New York city was organized and un- 
dertook the development of New York. 

Men who have been successful in com- 
bining traction and other interests con- 
ceived the idea that the Independent Tele- 
phone movement furnished a new field for 


their energies and powers, so about two 
years ago the Telephone, Telegraph and 


Cable Company of America, was organ- 


ized in New York city, the organization 
being announced in the press as a great 
aggregation of capital ready to invest inthe 
independent telephone field. Geo. W. Beers, 
of Fort Wayne, Ind., was identified with this 
movement, and being prominently known 
throughout the country as one of the lead- 
ing independent telephone men his name 
in this connection added to the belief that 
there was good to come to the independent 
movement through this organization. 

The announcement then came, after the 
purchase of the Detroit properties by the 
Erie, that this new organization had gained 
control of the stock of the Erie properties, 
which has been the source of a great deal 
of doubt on the part of the independent 
telephone people that this organization 
was to be thoroughly independent of the 
Bell. The work of trying to form a com- 
bination between the Erie and some of the 
larger independent telephone companies 
was begun, so far without success. Others 
who have been successful in combining 
similar properties owned by different or- 
ganizations, were attracted to the field and 
much work of this kind is being done by 
people of ability in this line. 

While this chapter of the independent 


to whether or not these men will succeed in 
perfecting their combinations is a matter 
that does not belong to the province of 
this article; as it is in the future, any 
statement could only be in the nature of 
a prophecy. The “Old Guard,” as those 
who have become most prominent in this 
movement are generally termed, are still 
at work, faithfully carrying out their in- 
tentions of making this movement one of 
great moment to the commercial interests 
of this country. 

Those of large financial resources, who, 
after thorough investigation, have chosen 
this as a profitable ficld of investment, 
are not excited on account of these pro- 
posed combinations, but, with faith 
characteristic of large investors, are con- 
tinuing to extend their properties, de- 
veloping every new possibility for increas- 
ing their business. The workers through- 
out the country have shown remarkable 
aptitude in the development of these new 
resources and find much of value hereto- 
fore overlooked by people who have been 
for many years engaged in this business. 

As to the extent of this movement, it is 
ditcult to find an exact measure for it in 
figures, as the movement has been so rapid 
that the compilation of figures made at 
any period of time in a few months gives 
a very poor conception of its then extent. 
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It can be said with truth that no invest- 
ment has found a place for so many dollars 
as has the independent telephone move- 
ment in the same Jength of time, and that 
no business has shown greater returns for 
the investment, as a whole, at a similar 
stage of the investment. 

The records of the Independent Tele- 
phone Association of the United States of 
America show that there are independent 
telephone exchanges in operation in the 
following states and territories: 


Alabama, ASAINI pPI 
Alaska, Missouri, 
Arizona, Montana, 
Arkansas, Nebraska, 
California, New Hampshire, 
Colorado, New Jersey, 
Connecticut, New Mexico, 
Delaware, New York, 
Florida, North Carolina, 
Georgia North Dakota, 
Hawan, Ohio, 

Idaho, Oklahoma, 
Illinois, Oregon, 
Indiana, Pennsylvania, 
Indian Territory, South Carolina, 
lowa, South Dakota, 
Kansas, Tennessee, 
Kentucky, Texas, 
Louisiana, Utah, 

Maine, Vermont, 
Maryland, Virginia, 


West Virginia, 


Massachusetts, 
Wisconsin, 


Michigan, 
Minnesota, 


In several of the states the number of 
independent telephone exchanges exceeds 
that of the Bell. This is true in Penn- 
sylvania, Ohio, Indiana, Illinois, Michi- 
gan, Wisconsin, Iowa, Missouri and Kan- 
sas, and perhaps in other states. 

The investment at this time, from the 
best information obtainable, exceeds $100,- 
000,000. The number of telephones in 
operation is estimated by those who are in 
position to form an idea of the growth 
at 1,250,000. | 


The Edison Illuminating Company’s First Plant. 


The station was located at 257 Pearl, 
near Fulton street, New York city, and 
was the first large plant for the supply and 
distribution of electricity for any and all 
purposes, within a defined district, in the 
world. The district was bounded by 
Spruce street, the East River, Wall and 
Nassau streets. There were two exten- 
sions, one to the Stock Exchange and 
another to J. P. Morgan & Company’s 
bank at the corner of Broad and Wall 
streets. After the plant had been in oper- 
ation some time extensions were made to 
Broadway, but these extensions were not 
in the original design. For boldness of 
conception and execution this has always 
seemed to the author to have been one of 
the greatest engineering feats on record. 
One should remember that most of the 
problems present in this undertaking had 
never been attempted before. The pre- 
liminary plant constructed by Mr. Edison 
at Menlo Park demonstrated that such a 
system was feasible, but the conditions 
of city lighting and power distribution 
presented many new and interesting prob- 
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lems. The anxiety of those who had the 
responsibility can scarcely be appreciated 
now when there are so many electrical in- 
stallations of much greater size, and when 
these difficulties have been solved and have 
become an every day affair. 

All was new—high-speed engines, di- 
rect-coupled dynamos (at that time the 
largest in the world), underground sys- 
tem, means of insulation, fuses for pro- 
tection of the system, meters, and methods 
of inside wiring. Mr. Edison’s character 
commanded our highest admiration. He 


Mr. Charles S. Bradley has 
been connected with the elec- 
trical industry since the estab- 
lishment of the first central 
station in Pearl street, New 
York city, where he occupied 
the position of inspector. 
Since that time Mr. Bradley 
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electrochemistry, having in- 
vented numerous forms of elec- 
tric furnace, as well as in al- 
ternating-current work, in which be was one of 
the early ploneers and to the development of which 
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granted to him. 


was patient, kind, enthusiastic, ever ready 
to advise and discuss any new and intri- 
cate problem; never discouraged at what 
seemed to some of us insurmountable 
obstacles, and after visits which occurred 
often and many times lasted all night, we 
felt that we had imbibed that indefinable 
something which great leaders impress 
upon those about them. 

The work of installation was divided 
into three departments, station equipment, 
underground conductors and inside wir- 
ing. Mr. Chas. L. Clark was the chief 
engineer, and the underground conduc- 
tors were laid by the Edison Tube Com- 
pany, of which the late Mr. John Kruesi 
was superintendent. The testing and in- 
spection on behalf of the illuminating com- 
pany was intrusted to me, the inside wir- 
ing being under the management of Mr. 
Edwin T. Greenfield. The inside wiring 
was begun about five months before the, 
underground work. I began work under 
Mr. Greenfield, July 5, 1880, and had a 
rare opportunity to see the difficulties in 
the department of inside wiring, as I was 
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appointed, much to my disgust, time- 
keeper (“spotter,” the men called me). 
This position required much tact to keep 
from being either in disgrace with the 
employé or employer. It was, however, so 
important to become connected with this 
field of work that one could not choose the 
round of the ladder on which to get a 
foothold but must needs take the one he 
could get. 

There were 40 men engaged on inside 
wiring and a motley crew were they. 
Some were carpenters, some were telephone 
linemen, some were men of aspiration and 
some trusted io the ravens, but not one 
understood a multiple arc system of dis- 
tribution of electricity. They put the 
wire up with moulding and if the wires 
were crossed, so that the screws would not 
draw the moulding to its place, they used 
the hammer freely, and it is needless to 
say that much had to be taken down again. 
The ambitious, feeling their lack of knowl- 
edge, finally signed a petition which Mr. 
Greenfield presented to the officers of the 
company to have an evening school. Our 
teachers were Messrs. Edward H. John- 
son, Francis R. Upton and others. This 
was the most interesting school that many 
of us ever attended, struggling with the 
actual problems every day and the theo- 
retical explanation one evening in the 
week, stimulated by the desire to succeed 
in that great industry which was then 
casting its early morning beams, we let 
not a word escape us. 

During the Fall of 1881, work was com- 
menced on the south side of Peck Slip to 
lay the underground conductors near the 
curb. A test line was run over the build- 
ings to the cellar at 257 Pearl street, where 
there were installed 250 gravity cells and 
a 1,500-ohm Thomson galvanometer, in 
the hope that very high insulation tests 
could be made; but after three weeks of 
futile labor these tests were abandoned. 
A portable dynamo driven by hand and 
a delicate fibre-suspension galvanometer 
were obtained ; with these fairly good tests 
could be obtained. It is to be remembered 
that no portable instruments were in ex- 
istence then. 

In the early part of November, 1881, 
I was placed in charge of this testing 
with instructions to carefully inspect 
every joint at each step in the laying. 
The conductors came to us in twenty-foot 
lengths, incased in wrought-iron pipes. 
The conductors themselves were in cross- 
section, each a segment of a circle; two 
of these, the positive and negative, were 
held in place by prepared pasteboard 
washers spaced at from four to six inches 
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apart. The washers were then tied with 
string and had besides the holes for the 
conductors, smaller holes to allow the in- 
sulating compound to completely fill the 
spaces inside the tube. The conductors 
projected through a specially prepared 
wooden plug about one and one-half 
inches. The conductors of one length were 


‘united to those of the next by spring coup- 


lings soldered; then a coupling box was 
placed around the joint and filled with in- 
sulating compound. The lengths came to 
us on the street in perfect condition, but 
with careless soldering and a free use of 
soldering acid our troubles were without 
end when we came to test. As much of 
the work had to be done at night on ac- 
count of the traffic on the streets, it can 
be imagined that the lot of the inspector 
was not a happy one on a cold Winter's 
night. To add to our troubles the feeders 
had two small wires besides the main con- 
ductors, which were intended to transmit 
back to the station an indication of the 
pressure at the point where the feeder 
joined the network, and these little wires 
were prone to break off close to the wood- 
en plug in the end of the tube. When this 
happened the inspector had to lie down in 
the trench, dig out the wood around the 
wire and make a splice. 

The Winter passed and with the Sum- 
mer we made more rapid progress. Mr. 
Edison was very much interested to find 
out whether we could locate a cross or 
ground on such a system. One night we 
had a cross that was very difficult to lo- 
cate, so we spent the night hunting mostly 
in the station with instruments. We 
found the resistance was about 170 ohms, 
but what part of the district it might be 
in was beyond our appliances. Mr. Edi- 
son said, “Bradley, I think it is a lamp.” 
At this time the system was not yet com- 
plete and no customers were connected, 
but the next day in going the rounds I went 
into the cellar of Winslow, Lanier & Com- 
pany’s bank and found a meter had been 
installed; the meter appeared innocent 
enough but aroused suspicion, and on 
opening the door the thermostat was 
found closed, so that the lamp which was 
intended to keep the meter warm in cold 
weather was on the system and Mr. Edi- 
son was right in his conclusion. 

When the sixteen miles of underground 
conductors were all complete and con- 
nected up the resistance of insulation be- 
tween conductors was 52,000 ohms, which 
was high when we take into account the 
large size of the copper. The generating 
plant was not ready as soon as the outside 
work, and it was a matter of great 
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curiosity to me to know if it could be ex- 
pected to work as planned. There was 
in the cellar of the station a small fifty- 
five-volt lighting machine which could no 
doubt be connected by wires to the sys- 
tem, but the engineer must not know of 
it. After a careful survey a place for con- 
nection was found and wires prepared, 
but when ready to join the wires to the 
conductors a soliloquy occurred: “If one 
wire is touched to one conductor what will 
happen? Ah! a small spark! If the 
other wire is touched to the other con- 
ductor what will happen? Ah! a small 
spark! If both wires are each touched to 
a conductor what will happen? Ah! two 
small sparks! Nothing serious!” The 
reader will say, “Why, of course,” but he 
should remember how much more familiar 
with these arts we are to-day. At that 
time it seemed to the imagination like 
hitching a mouse to a truck in hope of 
having him move it. 

After connecting this wee bit of a dy- 
namo to all these tons of copper the next 
question was, “What is the effect outside?” 
We take a fifty-five-volt lamp, repair to 
the cellar of Morgan & Company’s bank, 
asking ourselves all the time we are on 
our way, “Will it ight up? It ought to, 
it ought to, but will it?” Arriving at the 
meter we hang the lamp on the terminals 
and it bursts into a beautiful glow. 
Hurrah! The first lamp ever lighted from 
a central station supply system. 

Some time in the late Summer of 1882 
one of the so-called Jumbo dynamos with 
its engine was in position and ready to 
run. One day we received notice that 
Mr. Edward H. Johnson would be at the 
station to connect the system of distribu- 
tion to the bus-bars and these to the dy- 
namo to see how the whole might work to- 
gether. It was a beautiful but warm 
Summer afternoon. Switches were pro- 
vided for connecting the dynamo to the 
bus-bars, but the couplings for the feeders 
were crude devices, composed of a brass 
arm about ten inches long. As Mr. 
Johnson closed each one of these he severe- 
ly criticised the designer, asking who was 
entitled to the honor; but no one came 
forward to lay claim to it and perhaps no 
one knew, but at last all was connected 
and we who were present drew a long 
breath and turned our attention to the 
commutator and brushes of the dynamo to 
see what might happen. All went smooth 
and our hopes and confidence rose higher 
and higher as the minutes passed until 
ten, then twenty and finally the half-hour 
mark was past, when a man came in under 
much excitement saying that horses were 


January 12, 1901 


being shocked by leaking electricity and 
were Jumping and tearing around in Nas- 
sau street, near Ann. Mr. Johnson said, 
“I think you had better shut down.” 

That night we had our first experience 
in “bug hunting,” and it is safe to say that 
we found one. The next day one of the il- 
lustrated papers had a cartoon showing a 
vender’s horse running away, scattering 
his wares in all directions. 

Many operations that seem so simple 
now were not, even thought of in those 
days or if they were the apparatus was not 
constructed in such a way as to permit of 
their being executed ; for instance, it is an 
easy matter now to connect in an addi- 
tional dynamo or cut one out, but not so 
then. There were no station voltmeters 
nor ammeters, no way of telling when a 
machine was at proper voltage to be 
thrown in. Just here might be men- 
tioned an illustration of Mr. Edison’s bold 
and practical way of accomplishing results. 
He had a bank of 1,000 incandescent lamps 
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O DO JUSTICE to the subject of 
I the development of the use of the 
storage battery in this country re- 
quires more time than you have allowed 
me. The brief sketch which follows is an 
outline that can undoubtedly be enlarged 
upon by many readers of the REVIEW. 
It is quite possible that there were battery 
installations made prior to the dates given, 
but, if so, information concerning them is 
not obtainable at this time. 

The history of the development of the 
storage battery, beginning with the ex- 
periments of Gautherot with silver or plat- 
inum electrodes in 1801, those of Ritter 
with gold wire in 1803, Schoenbein’s with 
peroxide of lead in 1837, Grove’s with the 
gas battery in 1842, Plantes with 
“formed” spiral plates in 1860, Metzger’s, 
Faure’s and Brush’s with applied active 
material, 1879 to 1881, and on through 
the succeeding years to the present time, 
has been so exhaustively written up that 
detailed repetition is unnecessary. 

The advances during the past eight 
years in the art of producing, and in the 
introduction of, a commercially practical 
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placed in the loft and arranged for con- 
nection with the bus-bars in convenient 
blocks so that the load could be gradually 
placed on a machine or taken off at will; 
this answered for testing and for con- 
necting a dynamo while it was fully load- 
ed, after which the lamp bank was switch- 
ed off in sections. 

Mr. John W. Lieb was at this time the 
electrical engineer of the station, with Mr. 
W. D. MacQuestion ‘as assistant. All 
went well until it became necessary to add 
another dynamo machine, when it was 
found that it was almost impossible, with 
the conditions as they then existed, to 
operate two of the direct-coupled machines 
in multiple are. The dynamos were sim- 
ple shunt-wound machines, the governors 
were not extremely sensitive and when 
two machines were placed on the circuit 
they were in unstable equilibrium so that 
the load was constantly shifted from one 
to the other with fireworks at the brushes. 
Mr. Edison’s struggle with this problem 
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was very interesting. He tried every 
imaginable experiment to get the machines 
thrown in together on the circuit, but no 
ingenious combination would seem to ac- 
complish the result. This problem was 
finally overcome by regulating the electro- 
motive force at the brushes. 

Early in September, 1882, one dynamo 
was started and put in connection with 
the system of conductors. The first lamps 
were turned on by Mr. Edison in J. P. 
Morgan & Company’s bank one afternoon 
after banking hours. As nearly as can be 
remembered there were present besides Mr. 
Edison, Mr. Morgan, Mr. Edward H. 
Johnson and Mr. Sigmund Bergmann. 
As Mr. Edison was about to close the 
switch a bet of $100 was made between 
Mr. Edison and Mr. Johnson, the latter 
betting that the lamps would not light up 
and Mr. Edison that they would. Mr. 
Edison won the money. The large elec- 
trolier was aglow and the scene left an 
abiding impression. 
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the United States. 


By Charles Blizard. 


storage battery in this country have been 
remarkably rapid and are well known to 
those who have followed the progress of 
matters electrical. 

The records available indicate that the 
first battery for central station service was 
installed in Phillipsburg, Pa., in 1885. 
This installation was followed by central 
station batteries at Haverford and 
Holmesdale, Pa., in 1886, and at Allen- 


Mr. Charles Biizard entered 
the electrical field in 1892, 
taking the secretaryship of the 
Franklin Electric Company, 
whose office and works were 
in New York. As secretary 
of thls company he not only 
took care of the selling, office 
and financial work, but also 
worked in the shop, making 
plates, running the dynamo, 
etc. In connection with the 
electrician of the company he spent several 
months in Washington, in the Winter of 1892 and 
1893, testing the Franklin accumulator for trac- 
tion work. In October, 1893, he became connected 
with the Electric Storage Battery Company, spend- 
ing the last two or three months of the year lp 
giving the business a start In Chicago. Early in 
1894 he opened a New York office for the company, 
and had charge of the New York territory until 
December 31, 1899, when he moved to Philadelphia 
to take the position of manager of the sales de- 
partment. Mr. Blizard has followed very closely 
the development of the storage battery in this 
country, and has been more or less intimately con- 
nected with the introduction of the modern type 


of cell. 


town, Pa., in 1889. In 1890 the Ger- 
mantown Electric Light Company, Ger- 
mantown, Pa., installed a small battery 
on its three-wire system. This battery was 
operated until 1894, when it was displaced 
by a battery having a capacity of 2,000 
ampere-hours. In 1893 the Edison Elec- 
tric Illuminating Company, of New York, 
put into operation in its Fifty-ninth 
street station a storage battery of the 
Crompton-Howell type, manufactured in 
England. 

The first installation of importance in 
this country of a modern type of storage 
battery for central-station service was that 
of the Edison Electric Illuminating Com- 
pany, of Boston, who put into service in 
March, 1894, a battery of German manu- 
facture. In June, 1895, the company in- 
stalled a second battery of the same type, 
and in August, 1896, put into operation 
its first battery manufactured in this 
country. This installation was followed 
by others in 1897, 1898 and 1899, and the 
company is now operating eight batteries. 

In 1895 the Edison Electric Illuminat- 
ing Company, of New York, equipped its 
Twelfth street station with a battery of 
home manufacture, and in 1896 installed 
a duplicate of the battery in its Bowling 
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Green station. Other plants were in- 
stalled by this company in 1898, 1899 and 
1900, and it is now operating on its sys- 
tem a total of thirteen plants. 

In November, 1895, the Lawrence Gas 
Company, of Lawrence, Mass., installed a 
battery having a capacity of 137 kilowatt- 
hours. Other Edison companies soon 
adopted the storage battery, and all of 
the largest stations are now equipped with 
accumulators. The aggregate capacity of 
the batteries in operation in central station 
service is approximately 80,000 kilowatt- 


- hours. 


In 1893 a battery of 300 100-ampere- 
hour cells was installed on a trolley system 
at Dover, N. H., the battery furnishing 
all the energy required to propel the cars 
up a steep grade. The earliest installa- 
tion of a railway battery, now in service, 
was made on the lines of the Merrill Rail- 
way and Lighting Company, Merrill, Wis., 
in February, 1895, the plant having a 
capacity of 200 kilowatt-hours. ‘The 
next railway plant of importance was that 
installed for the Union Traction Com- 
pany, of Philadelphia, on its Chestnut 
Hill division in 1896. The opportunities 
for the profitable use of storage batteries 
in connection with electric railway sys- 
tems were so marked that the results ob- 
tained from these plants were followed 
with keen interest. From this beginning, 
the application of storage batteries to trol- 
ley systems has grown to a total battery 
capacity of 85,000 kilowatt-hours. 

The most recent phase of the develop- 
ment in this field is shown in the operation 
of batteries in connection with rotary con- 
verter substations on long lines, one 90- 
mile road in Indiana having in service 
nine batteries. 

One of the early practical uses of accu- 
mulators in America was for train light- 
ing. In 1882 a few cells were imported 
from France and installed on one of the 
Pennsylvania Railroad Company’s cars. 
While the experiment was not successful, 
it led to others, from which were devel- 
oped the present system of electric train 
lighting, in which there are in operation 
approximately 9,000 cells. It is probably 
safe to say that in no other field in this 
country has the storage battery been used 
so uninterruptedly and for so many years 
as in train lighting. | 

One of the earliest applications of bat- 
teries was in connection with isolated light- 
ing plants. Numerous experimental in- 
stallations were made, and many claims 
were proven untenable in this class of 
service. The experience gained from 
these installations has been an important 
factor in the development of the modern 
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type storage battery. The first plant of 
this character concerning which informa- 
tion is available at this time was in- 
stalled in Baltimore in 1883 by the late A. 
H. Bauer. The battery consisted of E. 
P. S. cells, imported from England, and 
was used for incandescent lighting in two 
or three stores adjacent to the location of 
the battery. In 1885 the late W. W. 
Griscom installed a battery of E. P. S. 
cells in his residence at Haverford, Pa. 
This battery was displaced in 1888 by 
cells manufactured in this country. In 
1885 Mr. Charles F. Brush installed at 
his residence at Cleveland a battery charg- 
ed by a windmill-driven dynamo. Plants 
were installed in the residences of Gov- 
ernor Morton at Rhinebeck in 1887; A. 
lH. Postel, Lansdowne, Pa., 1888; A. J. 
Cassatt, Haverford, Pa., 1889. At about 
this time a plant was put in for the 
Woman’s Reformatory, South Framing- 
ham, Mass. This is believed to be the 
first instance in this country of the use 
of a storage battery by a public institution. 
Ainong the first oflice buildings to be 
equipped with storage battery auxiliaries 
were those of the Provident Life and Trust 
Company, 1887; Pennsylvania Railroad 
Company, 1889; Land Title and Trust 
Building, Brown Brothers and the Amer- 
ican Fire Insurance Company’s building, 


- 1890, all located in Philadelphia. One 


of the early battery plants which will be 
remembered by many readers of the 
Review was that of the Electric Club, 
New York; this battery was put into serv- 
ice in January, 1888. There are now in 
operation in this country in isolated light- 
ing and power plants between 350 and 400 


batteries, having an aggregate output of - 


from 17,000 to 20,000 kilowatt hours. 

Storage battery traction was another 
tempting field, in which the hopes of many 
of the carly inventors were buried. Ex- 
periments were made in New York in 1888, 
1892 and 1895; Beverly, Mass., in 1889; 
Brooklyn in 1890; Sioux City, Philadel- 
phia, Dubuque (Iowa), and Chester 
(Delaware), in 1891, and in Washington 
in 1890 and 1893. The failures of many 
of these trials were attributable to the im- 
practicable conditions of service de- 
manded. There are now in successful 
operation about 50 storage battery cars. 

As a sequence to the results obtained 
from the storage battery in other fields, 
the United States Government adopted it 
for fortification and coast defense work, 
and put down several installations in 1896. 
In that service there are now about 110 
plants, with a total capacity of approxi- 
mately 4,000 kilowatt hours. 

In 1892 the Stock Quotation Telegraph 
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Company, New York, operated its ticker 
service from a storage battery circuit. In 
January, 1894, the Postal Telegraph- 
Cable Company displaced the gravity 
cells in its Baltimore office with accumu- 
lators. The predicted advantages to be 
gained by the substitution were demon- 
strated, and the Postal company made its 
next storage battery installation at Al- 
buquerque, New Mexico, in the latter part 
of 1894. ‘The first installation made by 
the Western Union Telegraph Company 
was in October, 1894, on the lines of the 
Central Railroad of New Jersey. 

The adoption by the telephone com- 
panies of the common battery system 
opened up a wide field for accumulators. 
In this service a battery was used by J. J. 
Carty in the first practical demonstration 
of the system, made by him in New York 
in 1888; and the first battery for commer- 
cial service was installed by the Chicago 
Telephone Company in 1889. The use of 
batteries in telegraph and telephone work 
has grown rapidly, and there are now be- 
tween 23,000 and 25,000 cells in these serv- 
ices, the cells on telegraph lines doing the 
work of approximately five times their 
number of gravity cells. 

In 1889 the yacht Alva, owned by W. 
K. Vanderbilt, was equipped with a stor- 
age battery. There are now about %5 
yachts carrying batteries for lighting pur- 
poses. 

The earliest use of accumulators for the 
propulsion of launches was by Recken- 
zaun, who built his launch, the Magnet, 
in 1888. Colonel J. J. Astor placed the 
order for the first private launch in 1892, 
at which time the electric launch business 
may be said to have been started in this 
country. 

Professor Tuck, who imported a bat- 
tery from Scotland in 1894, was the pio- 
necr in the use of accumulators in sub- 
marine boats; it was not until 1898 that 
the Holland submarine torpedo boat, 
equipped with batteries of home manu- 
facture, was launched. 

While numerous experiments had been 
made with storage batteries for vehicle 
propulsion prior to 1894, authorities give 
that year as the date of the first practical 
application. The progress that has been 
made in the operation of storage batteries 
in electric vehicles is so recent as to be 
fresh in all minds. 

The earlier chapters of the history of 
the storage battery in this country contain 
the records of many failures, and the posi- 
tion batteries now fill in the field of ap- 
plied electricity is due to that quality of 
ability, courage and faith which forces 
victory from apparent defeat. 
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The Early Days of Electric Lighting. 


R. GEORGE W. HEBARD, vice- 
president of the Westinghouse 
Electric and Manufacturing Com- 

pany, was one of the pioneers in electric 

lighting in the United States. Naturally 
his reminiscences of the early days of the 


M 


lighting industry in this country are full 


of interest, and for this reason he was 
sought out and interviewed concerning 
the growth of the industry and its begin- 
nings. 

“The wonderful thing,” said Mr. 
Hebard, “in the history of this industry 
is the rapidity of its growth. Its history 
is comprised in about 20 years and we all 
know what it has become to-day. In 1880 
the companies engaged in electric lighting, 
and none of them in those days was doing 
more than making a few exhibition lights, 
were mostly named after inventors. There 
was the Weston Company, the Brush Com- 
pany, the Fuller Company and the Thom- 
son-Houston Company, all doing arc light- 
ing. Incandescent lighting had hardly 
begun in 1880. 

“During that year the United States 
Electric Lighting Company put a plant 
in the Equitable Building, in New York 
city, and distributed lights through the 
neighborhood. ‘These lights were paid for 
by the consumers, so that, we may say, 
this was the first central station for 
incandescent lighting in New York. I 
remember that through the Wall street 
district there were quite a number of of- 
fices using incandescent lamps. The 
Stock Exchange, Chatham National Bank, 
Messrs. Hatch & Foote, Messrs. Carter & 
Hawley, J. H. Davis & Company, as well 
as several other banking and broking 
firms, used the incandescent light. The 
lamp of those days was the spherical bulb, 
paper-carbon filament type, known as the 
Maxim lamp. Those of us who remember 
those ancient lamps recall that their fila- 
ments were made somewhat in the shape of 
the letter M? ” i 

In reply to a question about the Paris 
Electrical Exposition, which was held at 
the Palais de lIndustrie in that city in 
1881, Mr. Hebard said: 

“There was exhibited the Edison, Lane- 
Fox, Swan and United States or Maxim 
lamps, but there was no such widespread 
exhibit of the incandescent light as we are 
familiar with to-day. Indeed I believe 
that none of the exhibitors illuminated a 
space of more than a few hundred square 
feet. 

“I returned in November, 1881, and 
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shortly afterward assumed the presidency 
of the United States Company. During 
October of that year the ferryboat Jersey 
City, of the Pennsylvania system, was 
equipped with a Weston generator and 
Maxim lamps, and shortly afterwards sev- 
eral other boats of the same line were 
similarly equipped. Most, if not all, of 
this apparatus is working to-day, which 
speaks volumes for the excellence of its 
construction. 

“The United States Company began its 
work in a factory at Sixth avenue and 
Twenty-sixth street, in New York city, 
and subsequently removed to Avenue B. 
In the early part of 1881 it absorbed the 
Weston Company and occupied also its fac- 


GEORGE W. HEBARD. 


tory at Newark, N. J. For some time it 
furnished incandescent lights from the old 
Sixth avenue plant to apartments in the 
Cumberland Building, to Caswell, Hazard 
& Company’s drug store, Theodore B. 
Starr’s jewelry store and other places in 
the vicinity. It was about this time, or 
perhaps early in 1882, that the United 
States Company put an arc lighting plant 
in the New York post office. In Septem- 
ber, 1882, the Edison station in Pearl 
street was opened with 2,323 lamps. This 
was a great achievement for that day, but 
how wonderfully has this business in- 
creased in the short period of 18 years 
that has since elapsed.” 

Referring to the Sixth avenue and 
Twenty-sixth street plant, Mr. Hebard 
said: “Of course, it was in a sense a cen- 
tral station, but it was not a permanent 


institution.” Returning to the subject of 
the exposition at Paris, Mr. Hebard said 
that among the exhibits attracting much 
attention were the storage batteries of the 
Planté, Faure and Sellon-Volckmar types. 
“It may be remembered,” said he, “that 
not long afterward there was an endeavor 
to realize some sort of community of in- 
terest by organizing the ‘Gramme Elec- 
trical Company of the United States.’ In 
this were included the United States, 
Weston, Brush, Edison, American (af- 
terward called Thomson-Houston), Jab- 
lochkoff and Fuller companies. Mr. 
Henry W. Hoyt, of the Fuller Company ; 
Mr. Geo. W. Stockley, of the Brush com- 
pany, and Sherman D. Eaton, of the Edi- 
son company, were the active men of the 
organization with whom I was brought in 
contact at the time. Among the lawyers 
that were prominently identified with the 
business the older members of the frater- 
nity will remember, were Leonard E. Cur- 
tis, Benjamin Thurston, Amos Brodnax 
and Grosvenor P. Lowry, of whom the 
latter three are now deceased.” 

Speaking of the arc lighting industry 
of the time, Mr. Hebard said that about 
1881 the largest are light machine sup- 
plied current for only 16 lights. “In- 
deed,” he remarked, “any machine that 
consumed more than 15 horse-power was 
considered exceptional. When Mr. Brush 
made his 50-light machine it was esteemed 
a giant and a wonder. About the same 
time incandescent-light machines of 250 
lights capacity were considered the maxi- 
mum. Within the 18 years that have 
elapsed such progress has been made that 
generators of 5,000 horse-power are com- 
mon, and it is safe to say they can be made 
in any size that the demands of the in- 
dustry call for.” 

Looking back over the early competitive 
days, Mr. Hebard recalled with some 
amusement the competition over the con- 
tract for the Brooklyn Bridge lighting. 
The United States Company got it. “We 
put in Weston machines and double car- 
bon arc lamps and the latter, I believe, 
are in use to-day,” he said. 

“I want to say in conclusion,” he re- 
marked, “that the very rapid growth of 
this industry in recent years has been 
largely induced by the introduction and 
development, by the Westinghouse com- 
pany, during the years 1886 and 1887, of 
the alternating-current system which 
made it possible to distribute current over 
wide areas for all purposes, including 
power, as well as for lighting by both arc 
and incandescent lamps.” | 
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A Brief History of the X-Ray. 


enti NO DISCOVERY or 

invention of the century just ended 

has elicited more widespread inter- 
est, or has come more quickly into general 
use, than the subtle and mysterious X-ray. 
Only a little more than five years have 
elapsed since Roentgen made his famous 
experiments, published them to the world, 
and suggested for the new ray he had dis- 
covered a practical use in the field of surg- 
ery. Reentgen, in his brilliant and clas- 
sical work, has combined the patience and 
skill of the profound scientist with the 
genius of the inventor. The beautiful 
and useful results he has obtained were, 
however, but the culmination of a long 
series of researches which have been car- 
ried on from time to time during many 
years by Crookes, Hittorf, Hertz, Lenard, 
. and other great physicists. 

The study of the history of electrical dis- 
charges in rarefied air and gases leads us 
far back toward the beginning of the cen- 
tury, but it was not until 1858-1859 that 
Geissler made the first vacuum tubes. The 
tubes of Geissler were of comparatively low 
vacuum (about .0025 M.), and the electric- 
al discharge through them produced a 
delicate glow sometimes striated and vary- 
ing much in form and color with the de- 
gree of exhaustion and the composition of 
the rarefied gases they contained. 

Professor Hittorf about 1860 discov- 
ered that the luminous stream of discharge 
in a Geissler tube could be deflected by a 
magnet—a fact which has an important 
bearing upon the subsequent experiments 
of Crookes, Hertz, Lenard, and Reent- 
gen. 

The work of Geissler and Hittorf was 
followed several years later by the experi- 
ments of Crookes with discharge tubes of 
much higher vacua (about 0.0000001 M.). 
With these high vacuum tubes Crookes 
discovered new phenomena. He found 
that with sufficiently high vacuum the 
luminous glow within the tube disap- 
peared. He demonstrated that within the 
tube there was a rectilinear radiation 
from the cathode which was a projection 
of the particles of the highly attenuated 
gas at exceedingly high velocity. He 
called this radiation cathode rays, and on 
account of the peculiar behavior of gas in 
this exceedingly rarefied state he conceived 
it to be as different from gas in its proper- 
ties as ordinary air or gas differs from a 
liquid. He spoke of this highly at- 
tenuated condition as the fourth or ra- 
diant state of matter. He found that cath- 
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ode rays were intercepted by metallic 
plates within the vacuum tube, that their 
impact against the glass walls of the tube 
produced in it a greenish phosphorescence 
and fluorescence and an increase in tem- 
perature. He concentrated these rays at 
the focus of a concave cathode and by this 
means was able to produce brilliant fluor- 
escence and very high temperatures both 
at the walls of the tube and in various sub- 
stances within it. He also noted that the 
cathode rays were deflected by a magnet. 

In 1892 Hertz announced that the cath- 
ode rays would penctrate gold leaf and 
other thin sheets of metal within the tube. 
Soon afterward Hertz dicd and his ex- 
periments were continued by his assistant, 
Lenard, who found that many of the phe- 
nomena of the cathode rays could be ob- 
served outside of the Crookes tube. He 
experimented with a vacuum tube closed 
at the end opposite the cathode with a thin 
sheet of aluminum and found that the 
radiation which proceeded through or 
from the aluminum wall of the tube would 
pass through many substances opaque to 
ordinary light; after passing through such 
substances it would excite fluorescence in 
crystals of barium, platinum, cyanide, and 
many other salts, and that it would affect 
sensitive photographic plates in much the 
same manner as ordinary lights. | 

Lenard thought that all of these phe- 
nomena were due to the cathode rays alone, 
and, although it can scarcely be doubted 
that not only in his experiments, but in 
many of those of Crookes, Hertz and 
other investigators, X-rays were produced, 
they were not recognized and it remained 
for another discoverer to bring the results 
of these long years of patient scientific re- 
search into practical application in our 
daily life. 

Early in November, 1895, Professor 
William Conrad Roentgen, then a pro- 
fessor of physics at the Royal University 
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partment. 
he established in New York city a laboratory 
for the study and application of these rays in 
surgery and has for several years used the X-ray 
in diagnosis and examination for various hospitals 


and surgeons. He is the inventor of the llquid 
interrupter and a number of other electrical and 
X-ray auxiliary apparatus. 


at Wurzburg, noticed that a piece of paper 
coated with barium-platinum-cyanide 
fluoresced brilliantly in the neighborhood 
of a Crookes tube, even when the tube 
was covered with cardboard which inter- 
cepted all of the ordinary light. Further 
investigation proved that the fluorescence 
was caused by a radiation which emanated 
from the point of impact of the cathode 
ray against the glass wall of the vacuum 
tube. It was evident that this radiation 
did not produce the sensation of light and 
that it passed readily through cardboard, 
which was opaque to ordinary light. 
Roentgen also noted that all substances 
were transparent to this radiation, though 
in widely different degrees, varying rough- 
ly with the density of the material; that 
the radiation was rectilinear; that it could 
not be refracted or reflected to any appre- 
ciable extent, and that it was not deflected 
by a magnet. Hence it was obvious to 
him that this radiation was different from 
the cathode rays of Crookes, Hertz and 
Lenard. He continued his observations, 
both with the fluorescent screen and the 
photographic plate. Most of his early 
work was of a purely scientific nature and 
had for its object to determine, if possible, 
the exact nature of the new radiation, 
which he named X-rays, probably because 
of the significance of the letter X in 
mathematical formule. 

Using photographie plates, wrapped in 
black paper to protect them from ordinary 
light, he obtained, with the X-ray, shadow 
pictures of metallic objects in a wooden 
box and of the bones of his hand. The 
great possibilities of the X-ray in surgery 
were noted by him, and in December, 
1895, he communicated his discovery to 
the Physico Medical Society of Würzburg. 

This communication was published im- 
mediately all over the civilized world and 
hundreds of investigators repeated the ex- 
periments of Reentgen and took up at 
once the work of practical development of 
his discovery. At this time Crookes tubes 
and the electrical appliances necessary for 
operating them were delicate experimental 
apparatus and were rarely seen except 12 
the laboratories of scientific investigators. 

For exciting Crookes tubes an electrical 
discharge of rather high potential is neces- 
sary. This may be obtained either from 
a static machine, a Tesla or high-fre- 
quency coil, or from the ordinary induc- 
tion coil. Excellent results have been ob- 
tained with all of these appliances and 
each has its peculiar advantages. When 
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the static machine is used the action of 
the X-ray tube is very steady and is well 
adapted for fluoroscopic examinations. 
Static machines of sufficient power for X- 
ray work are, however, very cumbersome 


and more or less irregular in their action. 
The chief advantage of the high-frequency 
coil is that it is so well adapted for alter- 
nating-current source of supply. 

The most practical form of exciting ap- 
paratus and the one in most general use 
is the ordinary induction coil. Since the 
discovery of the X-ray this instrument 
has been developed from a rather clumsy 
and imperfect piece of laboratory appara- 
tus to a practical working machine for use 
in hospitals and physicians’ offices or even 
to be carried into the field as part of the 
surgical equipment of an army. 

As to the best size of coil for X-ray 
work there has been much diversity of 
opinion. At first there was a tendency 
toward coils giving sparks fifteen or twen- 
ty inches long, but it is now pretty well 
established that those giving sparks about 
ten inches long and of considerable energy 
are more satisfactory. Many of the im- 
provements that have been made in in- 
duction-coil apparatus relate to the ap- 
pliances for interrupting the primary cur- 
rent, and of these the liquid and electro- 
lytic interrupters are perhaps the most 
novel and striking. In this class of in- 
terrupters the primary current is led 
through a conducting liquid and the break 
is effected by converting a portion of this 
conducting liquid into a non-conducting 
gas. The non-conducting gas is produced 
by the passage of the primary current 
through the liquid and may be either the 
product of its electrolytic action or vapor 
due to its thermal effect, or both. 

Interrupters of this kind operate with 
high frequency and thus enable a large 
amount of energy to be taken from a coil 
of a given size. On account of their high 
frequency they produce a steady excitation 
of the X-ray tube—a quality very desira- 
ble for examinations with the fluorescent 
screen. 

The interrupter of Wehnelt has an ad- 
vantage peculiar to itself in that it en- 
ables the ordinary induction coil to be 
operated for X-ray work with an alter- 
nating-current source of supply. All of 
this class of interrupters, however, deter- 
lorate with use, they are rather noisy in 
action and they give off disagreeable 
fumes. | 

The first X-ray tubes were of the pear- 
shaped type, used by Crookes about 1879. 
The focus tube of the type now in uni- 
versal use appeared within a year after 
Reentgen’s preliminary announcement. In 
this tube the cathode is concave, and a 
thin plate of platinum or iridium, which is 
usually made the anode, is placed at the 
focus of the cathode rays and inclined at 
an angle of about 45 degrees with the axis 
of the tube. : 

The character of the X-rays delivered 
by an X-ray tube varies much with the 
degree of its vacuum, and one of the chief 
difficulties in operating these tubes is to 
maintain the vacuum at the point of great- 
est efficiency. 
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When a new tube is operated the heat- 
ing of the platinum anode and the glass 
may drive off occluded gas and lower the 
vacuum to such an extent as to seriously 
impair its action. After long continued 
use the vacuum of a tube usually increases 
and finally becomes so high that no dis- 
charge will pass through it. Various de- 
vices for regulating the vacua of X-ray 
tubes have been introduced. The one most 
commonly used is similar to the one used 
by Crookes in 1879, and consists of a 
small auxiliary chamber connected with 
the tube and containing some chemical 
which may be made to liberate a little va- 
por by heating it or passing an electrical 
discharge through it. The chemicals 
usually employed for this purpose reab- 
sorb the liberated gas when cooled and 
thus make it possible to raise or lower the 
vacuum at will. In some tubes the regu- 
lation is made automatic by arranging a 
spark gap so that when the vacuum be- 
comes too high, sparks pass between the 
negative terminal of the exciting appa- 
ratus and an electrode sealed into the regu- 
lating chamber. These sparks liberate a 
little gas and lower the vacuum until the 
electrical discharge passes through the 
terminals of the tube instead of across the 
regulating spark gap. 

It is obvious that the degree of vacuum 
maintained will vary with the length of 
the regulating spark gap, and this may be 
adjusted at will. 

With the use of exciting apparatus of 
great energy the metal plate at the focus 
of the cathode stream in the tube may be 
heated to such an extent as to be seriously 
injured or even melted. 

The newest improvements in X-ray 
tubes are directed toward obviating this 
difficulty. The result has been accom- 
plished in several ways. Some makers 
furnish tubes with hollow anodes through 
which cooling currents of water or air may 
be circulated. Some of the first tubes of 
this type were designed by Dr. Rollins, of 
Boston. They are very effective, but the 
necessary auxiliary appliances for circu- 
lating the water or air are awkward and 
cumbersome. A more convenient and 
practical tube is one in which the anode 
consists of a considerable mass of a metal 
which has high specific heat and which, 
therefore, does not become hot quickly. 

To facilitate the radiation of heat from 
the anode, it is made of a form presenting 
a considerable surface which is often 
roughened or blackened. 

The best X-ray tubes are still more or 
less irregular in their action and require 
skillful manipulation in order to secure 
uniformly good results. | 

The fluorescent screens used for observ- 
ing X-ray shadows are usually made of 
cardboard and covered with crystals of 
barium-platinum-cyanide—the same mate- 
rial that was used in the experiments of 
Lenard and Rentgen. Tungstate of cal- 
cium and other fluorescent materials have 
been used for coating the screens, but 
the barium-platinum-cyanide gives by far 
the most satisfactory results. Almost the 
only improvement that has been made in 
the fluorescent screen of Reentgen is the 
addition of a box for excluding the ordi- 
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nary light. This arrangement is called 


_& fluoroscope and is now familiar to every 


one. 

X-ray appliances are still imperfect and 
more or less inefficient, but the great im- 
provement that has been made in the last 
five years is apparent when we consider 
that at the time of Reentgen’s discovery 
it required an exposure of half an hour, 
with the old pear-shaped Crookes tube, to 
obtain a fair radiograph of the hand. 
Perfectly satisfactory radiographs of the 
hand are now commonly made with ex- 
posures of from five seconds to one min- 
ute, and under exceptional conditions such 
results have been obtained with exposures 
of less than a thousandth part of a second. 

The most useful application of the X- 
ray is as an aid to medical or surgical 
diagnosis. In bone surgery and in locat- 
ing or determining the presence of foreign 
substances in the body, its great usefulness 
is apparent. It is also of great value in 
ascertaining diseased conditions of the 
heart and lungs. As a therapeutic agent 
it seems to have great possibilities. It 
has been successfully employed in the 
treatment of lupus vulgaris, and many 
medical men are hopeful that by its use 
they may be able to cure other tubercular 
affections. 

The X-ray has found various applica- 
tions outside of the field of medicine and 
surgery. It has been used for detecting 
flows in metallic objects, for examining 
baggage by inspectors of customs, for 
ascertaining the presence of metgllic par- 
ticles in ores, for detecting spurious gems 
and for many other purposes. 

No history of the X-ray can be complete 
without mention of the so-called X-ray 
burn, which has furnished the daily press 
so many sensational stories. Early in the 
development of the art it was found that 
prolonged exposures, especially with inefh- 
cient apparatus, would produce upon the 
surface of the body a more or less serious 
effect which appeared usually about five 
days after exposure to the rays, and, in its 
first stage resembled a sunburn. In some 
cases the effects were severe and painful, 
and lasted many months. With the in- 
creased knowledge of the subject and the 
improvements in X-ray apparatus the 
danger of producing X-ray burns has al- 
most disappeared. In the hands of a 
skilled operator the X-ray can be used 
without the slightest risk to the subject 
under examination, but those who are 
using it a number of times every day must 
take some precautions to prevent the 
harmful effects. 

What the future developments of the 
X-ray will be is, of course, difficult to con- 
jecture. Great and rapid improvements 
in the X-ray appliances may be looked for 
with confidence. It seems probable that 
we shall never be able to refract or reflect 
the X-ray so as to obtain true images, and 
that X-ray pictures must always be shadow 
pictures. 

It is possible that in the next century 
other rays more easily produced and con- 
trolled and having longer wave length will 
take the place of the marvelous and useful 
rays of Roentgen. | | 
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The History of Power Transmission 


the history of a scientific and en- 
gineering achievement; its origin 
was not in any great discovery or resulting 
from any great systematic invention; 


Pr TRANSMISSION history is 


simply the business would demand it and 
the world of scientific engineers brought 
it forth. 


When Joseph Henry rang a bell across 
the Princeton campus he transmitted elec- 
trical energy, but however great the im- 
portance of the work by Faraday and 
Henry and their fellow scientists, and 
however essential the work of our re- 
nowned inventors, nevertheless it is to the 
engineer that most of the credit is due 
for the present position of the industry 
of electrical power transmission. 

It is true that some who have contribu- 
ted much toward the engineering of the 
various plants are better known as in- 
ventors and scientists than as engineers, 
but still their important contributions to 
the art have been in the application of 


known principles and this, no matter how 


high the order of intelligence required, we 
call engineering. It is, unfortunately, 
impossible to name in the order of their 
importance these engineers individually, 
as they have worked on the problems in 


‘groups under the command of the great 


manufacturing companies, among whom 


honors are quite evenly divided. 


The earliest attempts at power trans- 
mission in this country were made by the 
Electrical Engineering Company, of San 
Francisco, under the direction of Mr. N. 
S. Keith, employing direct-current ma- 
chines with motors in series and governed 
by means of an automatic shunting device. 
While this company built machines of as 
high a voltage as 10,000, with currents of 
considerable strength, its engineering work 
was never carried forward with the neces- 
sary energy and skill, and eventually, in 


about 1893, under the combined influence | 


of bad workmanship and internal jealous- 


jes and dissensions among the engineers 


of the company, an end came to what at 


-one time promised to be a successful in- 


dustry, and one which the successful work 
of Thury, in Italy, proves to have been 
based on correct principles. 

The only present importance of this 
work lies in the fact that the plants in- 
stalled in the mines and cities of Califor- 
nia created an imperative demand for a 
successful system of electrical power trans- 
mission and made the owners of water- 
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power properties ready to share in the ex- 
perimental inconveniences necessary to at- 
tain the desired results. At about the 
time these western engineers were en- 
countering their greatest difficulties with 
direct-current transmissions, eastern en- 
gineers were devoting their best energies 
to the development of alternating-current 
machinery and many were catching 
glimpses of the possibilities, so long 
neglected, in this, the earliest form of the 
electric current dynamically obtained. 
As a result of the western demand and the 
eastern enthusiasm orders were given the 
Westinghouse and General Electric com- 
panies by the Standard Consolidated Min- 
ing Company; the Telluride Company, of 
Colorado; Bodie Gompany, of California, 
and the Walla Walla Company, of Wash- 
ington, for alternating transmission 
plants. Single-phase generators and syn- 
chronous motors were installed, but un- 
fortunately without sufficient knowledge 
of the requirements of machine construc- 
tion for satisfactory parallel operation and 
these plants, which to-day might be in- 
stalled successfully, were found to be a 
constant source of expense and trouble un- 
til they were finally abandoned and re- 
placed with two and three-phase appara- 
tus, or relegated to the lighting business. 
' Thus the single-phase alternating cur- 
rent was laid to rest with the direct cur- 
rent, and by attempting the more complex 
before the simple, the engincers of these 
companies have left us without the use of 
two systems of transmission which might 
have, at the present time, their due place 
in the art and be an aid in the simplifica- 
tion of certain problems. 

In 1892, however, the Westinghouse 
company successfully installed the first 
really long-distance, high-voltage plant— 
that at Pomona, Cal. 

While this plant was operated single- 
phase and originally used for lighting 
only, it belongs to the history of power 
transmission in that it combines the ele- 
ments of all present power plants in the 
use of step-up and step-down transform- 
ers, the line operating at 10,000 volts and 
delivering current at a distance of twenty- 
eight miles. l 

The originator of this plant, the Rev. 
Mr. Baldwin, of Pomona, states that the 
idea of its installation came to him on the 
occasion of a visit to Pittsfield, Mass., in 
attendance on a church convention. Be- 
ing interested in the lights and motors of 


the town, he found Mr. William Stanley 
and with him laid out the Pomona plant. 
Mr. Stanley’s ideas, however, seemed to his 
Pomona associates too radical, as he pro- 
posed two-phase transmission and a single 
large-sized transformer in the station and 
substation; in consequence the order was 
finally placed with the Westinghouse com- 
pany, whose work was already known on 
the Pacific coast. 

In the year following the installation of 
this plant the first two polyphase trans- 
mission plants were installed. 

The Stanley Company put in a two- 
phase three-wire transmission of power 
and lights from a fall on the Housatonic 
River, about a mile above the town of the 
same name, to the Monument Mills in 
Housatonic, and thence for lighting about 
five miles to Great Barrington and for 
pumping about two miles beyond. At 
about the same time the General Electric 
Company installed, at Concord, N. H., a 
three-phase plant furnishing light and 
power to the town from a water-power 
about three miles distant. 

These were both plants of small size and 
of comparatively low voltage, but success 
in little undertakings gives faith for great- 
er. The General Electric Company im- 
mediately undertook to transmit 1,000 
kilowatts 21 miles at 10,000 volts from the 
neighboring mountains to Redlands, Cal., 
with three-phase machinery, and the Stan- 
ley Company made the next step in ad- 
vance by building a 12,000-volt machine 
for a 1,200-kilowatt installation at Ander- 
son, S. C., after already having completed 
a large and successful plant at Quebec, 
Canada, while the Westinghouse company 
was building and installing the great 
5,500-kilowatt machines for Niagara. 

The successful operation of these plants 
brings ùs well into the year 1894, and after 
that it was business that ruled. But yet 
those installations that came later may per- 
haps giveus greater praise than we ourselves 
are willing to claim for them. In 1893, 
at the Chicago congress, Lieutenant Has- 
son boldly stated that he knew of no suc- 
cessful transmission in the West. From 
that congress went Dr. Louis Bell to 
start successfully the Redlands plant, 
and since his success there has been no 
hesitation. There has been much progress 
and there is to-day no cessation of engi- 
neering development. 

In 1894 the single step-up and step- 


down transformer replaced the bank of 
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smaller transformers in series. The re- 
volving field machine, increasing the re- 
liability of operation of the plant, came in 
1895 and, closely following the installation 
of such machines at the Lachine Rapids 
plant, Mr. L. D. W. Magie, acting as engi- 
neer for the Royal Electric Company, in- 
stalled a plant at Hamilton, Ontario, us- 
ing 22,500 volts. 

The following year Messrs. Scott and 
Mershon were experimenting with exceed- 


ingly high voltages on the plant at Tel- 
luride and obtaining results which showed 
that the limits were a long way beyond 
anything at that time attempted. Asa re- 
sult the Provo-Marcum 40,000-volt line 
was established. 
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Aluminum wire came next, the honor 
of its first successful use being divided 
between the Standard Electric Company, 
of California, and the Snoqualmie Falls 
Company, of Washington. Finally, as 
perhaps the most striking feat of the pres- 
ent day, Messrs. Kelly and Chesney, of the 
Stanley Company, are installing for the 
Standard Electric Company, of California, 
and the Bay Counties Power Company, 
also of California, lines exceeding 150 
miles in length. 

During all this history the work of Mr. 
L. B. Stillwell on the Niagara plant must 
not be forgotten, for the engineering has 
been of such character in that plant, which 
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the whole world has been watching, as to 
give financiers confidence in the success of 
such undertakings. Such is long-distance 
transmission history as we can write it to- 
day. Another generation may be able to 
sift the good from the bad, for they will 
know what has endured better than we 
who are living in the midst of its rapid 
progress. A chronology made 30 years from 
now will forget some work that seems to 
us great and will exalt what to us is per- 
haps small, but the progress we have made 
is sure. The installations of the past six 
years are successful now, and for this 
honor is due to the clear-headed engineers 
who have brought about such a condition. 


Electric Power Transmission To-day 


and To-morrow. 


TRICAL REVIEW invited me to 
record a few thoughts on the 
subject “Electric Transmission—To-day 
and To-morrow,” I suppose he intended 
to have me put aside consideration of that 
extremely interesting and important part 
of this general subject which has to do 
with passenger and freight transportation 
and limit my remarks to transmission 
from water-power or other souices of 
cheap supply, across distances altogether 
beyond the range of other methods of 
transmitting power as now developed. 
The first part of this subject calls for ob- 
servation, the second for prophecy, but 
prophecy which is not mere guesswork 
must consider the past as well as the pres- 
ent, and, therefore, I may have to glance 
backward a little in order to look forward. 
The present state of the art of electric 
transmission of power on the whole must 
be very gratifving to all who have con- 
tributed to its rapid advancement during 
the last decade. This advancement has 
been, and still is, so rapid that we are no 
longer able to make note, as we once did, 
of each new transmission plant and we 
no longer stop to count them. Therefore, 
I can not say how many transmission 
plants are now in operation, nor even ap- 
proximately how many horse-power are 
transmitted. But what is to-day accom- 
plished may be realized by reference to a 
few typical examples. 

The plant of the Niagara Falls Power 
Company best illustrates what electric 
transmission means as regards conserva- 
tion of our coal supplies. This great 
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plant is to-day putting out power which, 
if produced by a steam plant so econom- 
ically designed and operated as to con- 
sume but three pounds of coal per kilo- 
watt-hour at the switchboard, would re- 
quire 800 tons each day of the year, or 
about 300,000 tons per annum. The 
average consumption of coal per electrical 
unit output in central-station practice is 
at least twice three pounds, and the 
Niagara plant is therefore to-day doing 
work equivalent to that done by 600,000 
tons of coal per annum, burned under 
conditions better than those prevailing in 
“average central-station practice in Amer- 
ica, and this is accomplished without 
robbing the future, since a water-power is 
simply a solar engine and its energy may 
be utilized without subtracting a single 
horse-power from that which nature in- 
tended, not only for our age, but for 
future ages. 

Of the power developed at Niagara, 
about 12,000 horse-power is transmitted 
to Buffalo, a distance of about twenty-five 
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the largest power-transmlission work in the United 


States. 


miles. We speak easily of large amounts 
of power, but how few of us realize what is 
meant by the expression 12,000 horse- 
power. An army of 600,000 men, per- 
forming the hardest kind of physical 
labor, could not maintain a rate of work- 
ing equivalent to 12,000 horse-power for 
a single day. The power which is trans- 
mitted silently and invisibly along six 
conductors less than one inch in diam- 
eter would easily break six steel cables of 
equal diameter, moving at a rate of ten 
miles an hour. This is accomplished by 
the now very moderate potential of 11,- 
000 volts, and when this potential is 
doubled, as it soon will be, the power 
transmitted will, of course, be doubled. 

On November 13, 1900, the Snoqualmie 
Falls Water Power Company transmitted 
experimentally, with entire success, nearly 
1,000 horse-power a distance of 153 miles. 
The apparatus for a plant destined to de- 
liver in the city of San Francisco elec- 
tricity produced by a water-power 155 
miles distant is now under construction. 
Many plants are commercially using po- 
tentials of from 10,000 to 30,000 volts and 
a few are using potentials between 30,000 
and 40,000 volts. Apparatus as now con- 
structed permits the use of 30,000 volts 
probably with no more risks of breakdown 
than was involved in the use of 3,000 
volts in 1890. This means that in 10 
years the increase in practicable potential 
has multiplied the range of transmission by 
10 and the area of territory within range 
of cheap water powers by 100. 

It happened that coincidently with the 
Increase in practicable potentials, the rate 
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of interest upon capital in the United 
States has decreased and this also has oper- 
ated to increase the range of economical 
transmission. 

The electric apparatus required for de- 
velopment and transmission of power is 
to-day on the whole remarkably effective, 
efficient and durable. An efficiency ex- 
ceeding 80 per cent in transmission of 
power over distances of 30, 40 or even 50 
miles is so near the limit of theorctical 
perfection that I can not believe that the 
means employed to-day for transmitting 
by electricity are destined to be superseded 
in the near future by transmission without 
wires. In the case of an electric trans- 
mission utilizing a natural water-power, 
we approach more nearly nature’s ideal in 
the efficiency of the means which we em- 
ploy than in any other department where 
man endeavors to utilize the energy pro- 
vided for his use, and if there be any ra- 
tional means of determining whether any 
of our present methods in utilizing nat- 
ural forces is or is not liable to besuperseded, 
it is by reference to this ideal of nature, 
that is, by a determination of efficiency. 
If to-day we knew nothing of electric 
transmission by conductors and were able 
to transmit power electrically only by 
means of oscillations of the ether, we 
should be making every effort to invent 
something equivalent to a wire, that is, a 
practically ideal path for power. 

I have mentioned what we can to-day 
accomplish using but 11,000 volts as com- 
pared with transmission by steel cables, 
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but 50,000 volts is not beyond the range 
of apparatus as now developed, and at this 
potential a circuit of copper cable one inch 
in diameter, using a current density hard- 
ly sufficient to sensibly warm the conduc- 
tor, will transmit more than 50,000 horse- 
power, an amount of power sufficient to 
load 100 steel cables of equal section 
traveling 10 miles an hour quite up to the 
limits of good practice. The loss in trans- 
mission would be less than one-fifth of 
one per cent per mile and the conductor 
would cost about $5,000 per mile. 

Further improvement in the construc- 
tion of dynamos, transformers, switching 
devices and insulators must be looked for, 
but we can not expect progress during 
the next 10 years as marked as that wit- 
nessed during the last decade of the nine- 
teenth century. Improvements will neces- 
sarily be largely a matter of detail of con- 
struction, except perhaps as regards insu- 
lation of apparatus and conductors. While 
rapid and substantial progress has been 
made in the direction of perfecting insu- 
lation, we may anticipate considerable 
further progress as up to the present time 
we have not approached so near the idcal 
as in other directions and may hope for 
further knowledge. 

When I entered the service of the West- 
inghouse Electric and Manufacturing 
Company in October, 1886, my task the 
first two weeks was to take charge of six 
transformers which supplied alternating 
current to a bank of about 300 16-candle- 
power incandescent lamps. The trans- 
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formers received energy from a circuit of 
No. 4 wire B. & S. gauge, operating at 
1,000 volts potential, the dynamo being 
located about two and one-quarter miles 
from the lamps. This, I believe, was the 
first practical constant-potential alternat- 
ing-current transmission attempted in 
America and probably the first in the 
world. Although the power transmitted 
in this case—about 30 horse-power—was 


used only for lighting, the plant may fair- 
ly be regarded as the forerunner of the 
many plants now transmitting power, not 
only for lighting, but for a multiplicity 
of other purposes by alternating currents 
at constant potentials. 

The wonderful development within a 
period of 15 years, evidenced by a com- 
parison of this plant with the Niagara 1n- 
stallation as it stands to-day, superficially 
considered, suggests that we may expect 
further remarkable developments, but ac- 
cording to my view, the growth of the 
art of electric transmission may be repre- 
sented graphically by a curve like that 
which we use to picture the saturation of a 
magnetic cireuit—it rises very rapidly at 
first but afterwards less rapidly and ulti- 
mately becomes nearly horizontal. I do 
not mean to say that we have arrived at 
the saturated part of the curve, but I do 
believe that we have gone so far that from 
now on the rate of rise must be relatively 
slow. I also believe that so far as power 
transmission is concerned we are destined 
to adhere to our present curve rather than 
to abandon it for another. 


Electrical Measurement of Furnace Temperatures 


PROBLEM which constantly con- 
fronts the engineer who has to do 
with the treatment of metals is: 

What are the best methods of expeditious- 
ly determining high temperatures? In 
mctal works, where large masses of material 
are poured and heated to high tempera- 
tures, the element of safety to the works 
and men has developed a high regard for 
the special shop instinct and training, by 
which that high degree of mutual confi- 
dence and dependence is established neces- 
sary to the successful cooperation of a 
number of men in these difficult and dan- 
gerous operations. A scientific man en- 
tering such work for the first time is 
very much impressed by the difficulty 
of making changes in well-established 
methods, even when such changes are the 
result of a better knowledge in the regions 
of pure science. The art of working 
metals is oftentimes passed from father to 
son or to fellow-workman, and a shop 
process which is apparently without 
rhyme or reason will at times secure re- 
sults which it requires the lapse of years 


to explain. The ordinary process of pol- 
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ing copper is a case in point; it would be 
a most interesting thing for some chemist 
to really explain with both the reason and 
the fact this fundamental operation. 
The shop difficulties above suggested 
have particularly operated against accu- 
rate determinations of high temperatures. 
The men in control of the workmen run- 
ning smelting furnaces and muffles are 
keenly sensitive to anything which may 
distract the attention of their men at 
critical moments. Stray wires and the 
flimsy scientific apparatus of the labora- 
tory introduced around such furnaces lead 
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to trouble; young men who have the neces- 
sary scientific qualification are apt to be 
in ill-repute with the class of men who 
distrust their so-called theoretical book- 
learning. It is a very rare exception, 
therefore, that the large works, either in 
copper or steel, in our country, have a 
prevailing knowledge of temperature in 
their industrial operations. So long as 
brass was the main alloy, or substantially 
the only one, shop experience and practice 
could be relied upon for successful re- 
sults. Of late years there has come rapidly 
into use other white metals. Zinc and tin 
and a whole category of crucial high tem- 
peratures are important for the successful 
manufacture of the copper alloys, nickel 
and manganese steel, chrome, tungsten 
and molybdenum steel. 

Professor Carl Barus, now of Brown 
University, was the first physicist in this 
country to make effective the ideas now 
practically available for the simple meas- 
urement of high furnace temperatures. 
In his classical researches, published in the 
bulletins of the United States Geological 
Survey and in various scientific journals, 
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he showed that a method of great elegance 
and simplicity for the measurement of any 
temperatures up to the melting point of 
the refractory wires or bars used in the 
measurement was to be found in the direct 
measurement of thermoelectric currents, 
by a sufficiently sensitive galvanometer ap- 
paratus, set up in a thermoelectric couple 
consisting of any pair of dissimilar me- 
tallic wires. Barus conducted exhaustive 
researches in which many types of this ap- 
paratus were shown to be powerful instru- 
ments of research. In England, Roberts 
Austen has freely applied this idea to 
metallurgical processes, and, in France, 
H. Le Chatelier has constructed pyrom- 
eters for all sorts of high-temperature 
measures on this principle. 

The principle, clearly stated, is this: 
If two wires of different material, such as 
gold and silver, platinum and an alloy of 
platinum, manganese steel and nickel steel, 
German silver having two different per- 
centages of nickel, or any other two wires 
essentially different in metallic constitu- 
tion, have one pair of ends joined to- 
gether in electrical contact, and the other 
pair of ends—which may be at any dis- 
tance from the first pair—are connected 
with a sufficiently sensitive galvanometer, 
if there is any difference between the tem- 
perature of the first pair of ends and the 
second pair of ends, an electric current will 
flow which will register its amount by a 
deflection of the needle or mirror of the 
galvanometer. Furthermore, the amount 
of this deflection will be proportional, with- 
in practical limits, to the difference in 
temperature existing between its two sets 
of wire-ends. There are, of course, wide 
differences in the availability of different 
wires for this purpose; wires must be 
chosen which will not melt or disintegrate 
at the temperatures of the furnaces in 
which the ends are to be placed; the 
amount of current flowing through such 
wires, when exposed to the furnace tem- 
peratures, must be quite within the de- 
flection reading of the galvanometer mir- 
ror or needle; but, within these limits, 
the number of wires that can be used is 
indefinitely large, and the method of de- 
termining the scale values of the galvan- 
ometer is that of simply exposing the pair 
of ends away from the galvanometer to 
two known temperatures and making a 
scale from these results. For instance, if 
one pair of terminals joined is exposed to 
the temperature of boiling water, while 
the other pair is in melting ice, and in the 
melting ice the single members of the pair 
are connected with the terminals of the 
galvanometer, the displacement of the 
mirror or needle is the displacement pro- 
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duced by the number of degrees corre- 
sponding to the difference between the 
temperature of melting ice and the boil- 
ing point of water under those particular 
conditions. Of course, in a determination 
of this kind, the water must be pure and 
free from acid reaction. 

We owe to the Reichsanstalt, in Berlin, 
the practical calibration of the best plati- 
num and platinum-iridium couples for 


this purpose. These couples may be 
bought of the dealers in scientific metal- 
lurgical appliances and = galvanometers, 
made with their scales corresponding to 
the special platinum couples sold, are sent 
out by Kaiser and Schmidt, in Berlin. 

In the actual installation of such ap- 
paratus in works it will be found prac- 
tically impossible to use any ordinary form 
of sensitive galvanometer. The contin- 
uous vibration of the ground from rolling 
machinery or steam hammers can not be 
overcome by any device which the writer 
has heard of or tried. Luckily for Ameri- 
can practice, Mr. Weston has made milli- 
voltmeters with jewelled bearings and 
aluminum needles of the deadbeat type. 
These millivoltmeters, if made with the 
left-hand limit of the scale reading zero, 
give a sufficient range to indicate, say 
2,000 degrees Fahrenheit under a poten- 
tial difference of twenty millivolts at the 
free terminals of the wires. Assuming 
the millivolt scale to be 5.4 inches long, 
one one-hundredth of an inch displace- 
ment of the needle corresponds to about 
four degrees Fahrenheit. 

Pairs of wires may be chosen such that 
this range of 5.4 inches may be made to 
cover almost any number of degrees of 
temperature, convenient to the individual 
operation involved. For instance, in low 
temperature annealing of stecl the pairs 
may be chosen such that 1,500 degrees 
are distributed over the 5.4 inches. This 
enables temperatures between a dull red 
cherrv heat of the annealing furnace to 
be the upper limit temperature recorded 
and may he easily obtained by combining 
a high nickel-steel and manganese-bronze 
wire together. As a matter of practice, 
it is better to standardize the millivolt- 
meter in terms of two coils of wire from 
which a new supply of terminals at any 
time may be cut. This enables the free 
use of terminals without solicitude as to 
breakage or injury since they can be ex- 
peditiously replaced. 

In work where temperature determina- 
tions are of continuous importance, and 
where the furnaces are distributed over 
considerable acreage, it is a great satis- 
faction to establish at a convenient point 
such as a central office the galvanometric 
apparatus with a substantial switchboard 
so arranged that by pulling in place any 
one of a number of well-made electric 
switches, the galvanometer is put into 
circuit with a thermoelectric couple in any 
desired furnace. This implies a complete 
svstem of wiring leading from the gal- 
vanometer room to all parts of the works 
where there are furnaces in place. The 
wiring should be of good weight, so that 
the potential leakage along the leads them- 
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selves shall be insignificant as compared 
with the resistance of the thermoelectric 
couple. The resistances of all the leads 
from the galvanometer should be small 
and practically uniform. A single couple 
is placed in each furnace under suitable 
protection against damage by accident. 
With a system of this kind, a watchman, 
with slight instruction, is enabled to keep- 
a continuous record at stated hours for 
every furnace in the plant ; and where such 
installations have been built probably the 
greatest difficulty in the way of securing 
uniform results of finished material has 
been removed, 

No other method has shown itself to be 
comparable in facility of use and certainty 
of results to the one just outlined. It is 
often convenient, however, and for certain 
operations where the limits of permissible 
difference in temperature are wide, to have 
some quick optical method for determin- 
ing the actual temperature to which a 
hody has been heated above a low red heat. 
For this purpose, optical methods are used 
which are based on the fact that as a body 
becomes luminous from the action of heat, 
the red ravs of the spectrum are first ap- 
preciated by the retina of the eye, and the 
other rays of the spectrum are gradually 
added as the radiating body becomes hot- 
ter, until the body is at a glowing white 
heat. 

The degree to which the partial spec- 
trum has heen formed by increased heating 
of the metal under examination, will be 
indicated by the degree of rotation neces- 
sary to give to a polariscope analyzer when 
the light is passed through the quartz 
plate of a determined thickness. This 
principle has given rise to the compact 
and very portable optical pyrometer made 
by Mesure and Nouel in Paris. In this 
instrument the degree of rotation of the 
analyzing prism is indicated on a grad- 
uated circle when the image of the hot ob- 
ject approaches in color the transition 
point between the red and green. This 
point is quite sharp in actual practice, and 
an expert observer will repeat his observa- 
tions within 10 degrees centigrade. With 
this optical pyrometer, if 26 degrees of 
rotation correspond to 700 degrees centi- 
grade (1,290 Fahrenheit), 69 degrees of 
rotation will correspond to 1,500 centigrade 
(2,730 degrees Fahrenheit). In order to 
use this instrument, one requires consid- 
erable practice, and the conditions of light- 
ing the furnace must be such that very 
little of reflected white light from other 
objects gets through the apparatus to 
vitiate the effect of the light from the 
heated object whose temperature is to be 
determined. The most satisfactory re- 
sults are only obtained with this instru- 
ment by keeping oneself in constant prac- 
tice. The glowing coals of an ordinary 
kitchen fire afford an observer who wishes 
to become expert with this apparatus a 
convenient means of practice. 

There are other optical methods, notably 
the one proposed by Le Chatelier, which 
involve comparison of the light emitted 
from a glowing, heated body with the light 
from a standard candle—an added com- 
plication with which the writer has had no 
personal experience, 
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Early Experiences of a Pioneer 
Telephone Man. 


HE INCIDENTS which are herein 
related, though of little conse- 
quence in themselves, may be of 

interest, growing out of the fact that they 
are the experiences of one actively engaged 
in the early beginning of the practical de- 
velopment and manufacture of electrical 
apparatus in this country. 

In my library and among other records 
I have data which, if compiled, would give 
a history in detail of the early telephone 
exchange work in all the leading cities. 
Some day I may be able to give you this 
for publication. 

In the Winter of 1859-60, in a small 
town on the western division of the Erie 
railway, the writer learned the art of tele- 
graphy. The telegraph line was equipped 
with Bradley relays, which, by reason of 
their peculiar construction, as subsequent 
experiments have proven, made a fairly 
good magneto telephone. It is a curious 
fact that it would have been possible for 
the operators along the line to have heard 
the sound of each other’s voices. The ap- 
paratus and all the necessary conditions 
existed, at that time, but there was no 
genius to discover its wonderful possi- 
bilities and thereby give us the electric 
telephone many years earlier. 

After becoming sufficiently experienced, 
I obtained employment in the Western 
Union office in Cincinnati, and was as- 
signed to the duty of attending repeaters 
upon lines over which government de- 
spatches were transmitted at night, be- 
tween Washington and the armies in the 
south. Except in stormy weather, the re- 
peaters required little attention, and be- 
ing alone in the office all night gave me an 
opportunity to experiment with the instru- 
ments, batteries and other apparatus, and 
to study such books upon the subject of 
electricity as were then obtainable. I ac- 
quired the knowledge necessary to engage 
in the manufacture of electrical apparatus, 
and the small concern established was the 
first of its kind west of the Alleghenics. 
The first article of manufacture was a 
Jearner’s telegraph outfit: the next, a dial 
telegraph for use upon private lines be- 
tween offices and factories; and then fol- 
lowed annunciators, call bells, alarms and 
sfgnal apparatus for various uses and oc- 
casionally some electrical contrivance for 
a special purpose, which, together with 
private telegraph line building, compre- 
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hended all of the electrical business for 
several years. 

Our first business of any importance was 
the construction of a private telegraph 
line for the well-known firm of Proctor & 
Gamble. This line was undoubtedly the 
first private telegraph line built in the 
west. It was equipped with dial telegraph 
instruments, but was found so convenient 
and was used so much that a signal code 
was adopted and most of the communi- 
cations were made by sound. Others soon 
learned the advantages of private wires 
and this branch of the business grew 
rapidly and soon required additional cap- 
ital, which led to the incorporation of a 
company to engage in this business ex- 
clusively, and it grew to be a large and 
prosperous concern and was ultimately ab- 
sorbed by the telephone company which 
owns and operates the telephone business 
in Cincinnati and vicinity. 

Through being telegraph operators em- 
ployed in the same office, I had become 
well acquainted with Mr. Edison, and in 
1872 became associated with him, first in 
his factory in Newark, and afterwards in 
his laboratory in Menlo Park, participat- 
ing in much of his early telephone work, 
and when the Bell telephone was brought 
out all of this experience was directly in 
line with what was needed in the develop- 
ment of the telephone business. Through 
family connections I was well acquainted 
with Mr. Hubbard, who controlled the 
Bell telephone in the beginning, and I 
quickly entered into a business arrange- 
ment which has practically continued to 
the present time. 

The most serious troubles encountered 
in the early davs of the introduction of the 
telephone were the difficulties in obtaining 
the necessary apparatus and supplies and 
men who were experienced in electrical 
work. The business grew more rapidly 
than the most enthusiastic had anticipated 
and some of the plans and calculations 
where large sums of money were involved 
were, in the light of what we now know, 
simply ridiculous. Switchboards that were 
originally intended for telegraphic pur- 
poses were used, but on account of their 
limited capacity were soon discarded and 
the various contrivances and makeshifts 
that were adopted for temporary use until 
something better could be obtained were 
numerous and in some instances comical. 


Among these were clothespins, with 
twisted insulated wire snapped onto bind- 
ing posts for making connections, and 
hotel and house annunciators mounted 
above each other so high that the operator 
required a long pole to replace the an- 
nunciator drop. 

The original telephone subscribers’ out- 
fit was furnished in separate parts and the 
connections between magneto bell, trans- 
mitter and battery were run around and 
tacked to the wall. This was not only 
troublesome and expensive, but when not 
skillfully done, presented a bad appear- 
ance. The Gilliland Electric Company 
brought out a subscribers’ outfit with the 
magneto bell mounted upon a base board, 
to which was attached a battery box, the 
top of which was a desk, all connecting 
wires for transmitter, batterv, etc., being 
secreted behind the baseboard. This was 
universally copied and, as evervone knows, 
is still used. Illustrating how valuable 
improvements may be made by persons 
not aware of their importance, a Denver 
grocery keeper, who is probably still igno- 
rant of the fact, was the first to suggest 
this arrangement. He had his telephone 
outfit screwed to a board partition behind 
which he ran the wires, and underneath 
the telphone he screwed a soap box in 
which he placed the battery and on top of 
which he placed his order book for enter- 
ing orders received over the telephone. 
His wooden partition was the baseboard 
and his soap box was the desk and battery 
box. 

The Gilliland Electric Company, of 
Indianapolis, was fortunate in being able 
to secure in the early beginning of the 
telephone business a large factory fully 
equipped with suitable machinery. It 
turned out 100 complete magneto bells per 
day and a corresponding number of switch- 
boards and other telephonic supplies. It 
is a source of satisfaction to be able to say 


that, before business interests made it de- 
sirable to consolidate, this concern had 
equipped the exchange in Boston, the home 
of the telephone, and many other of the 
principal cities of this country. Its mag- 
neto bell of over 20 years ago is the mag- 
neto bell of to-day without material change 
or improvement, and its manager was 
called upon to organize and conduct the 
mechanical department of the Bell Tele- 
phone Company, and its secretary and 
treasurer is now the general manager of 
the Western Electric Company. 
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The Present Status of the Electrolytic Refining 
Industry in the United 


HE WONDERFUL development of 
electrolytic refining, that is, the art 
of purifying metals or alloys by re- 

moving the objectionable impurities and 
contained precious metals from the alloys 
or crude metals to be refined and simul- 
taneously electro-depositing commercially 
pure metals, in the United States can best 
be appreciated by comparing the condition 
of this industry in previous years with its 
status to-day. 

Let us consider in order, the electrolytic 
refining of bullion or alloys of copper, sil- 
ver, and of gold, which are to my knowl- 
edge, the only metals or alloys electro- 
lytically refined on a commercial scale in 
our country. 

Copper—The art of electrolytic copper 
refining, invented in 1865, by James 
Elkington, was first practically applied in 
the United States in 1879. At this time 
small electrolytic separating works were 
operated at Phoenixville, Pa., with two of 
Weston’s nickel-plating dynamos, but the 
Balbach establishment of Newark, N. J., 
was the forerunner on a large scale of this 
branch of metallurgy. 

The progress of electric refining, from 
its introduction, 20 years ago, until to-day, 
has certainly been phenomenal. Since 
1880, when by far the greater part of our 
copper, in the condition of sulphide or 
matte, was shipped abroad to be refined, 
there has been a steady increase in the 
quantity of crude copper or matte refined 
here and a decrease of the amount shipped 
for refining to Europe. Our refiners now 
smelt and refine practically all of our 
domestic matte and crude copper, and in 
addition, treat electrolytically a consider- 
able quantity from other countries, among 
these being Mexico, Australia, Tasmania 
and Japan. Our copper exports, which 
are very considerable both in tonnage and 
in value, now consist of refined copper, 
instead of the much less valuable ore, 
matte or bullion as formerly, and we no 
longer therefore pay a tribute to foreign 
refiners. 

A glance at the statistics of production 
of electrolytic copper during a few recent 
years, will show the rapidity of the in- 
crease. 

In 1889, according to the census, the 
United States produced nearly 80,000 short 
tonsof fine copper, of which less than 25,000 
tons were obtained electrolytically. Only 
five years later, the production of elec- 
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trolytic copper in the United States alone 
had risen to over 57,000 tons or nearly 
one-third of the world’s copper output at 
that time, and it steadily increased until 
in 1900 it reached the enormous total of 
211,000 tons or about 422,000,000 pounds. 
This is eight times what it was 10 years 
ago and equal to half of the entire copper 
production of the world. 

The estimated daily output of the 11 
copper refineries in this country is 579 
tons. From the copper treated are ob- 
tained gold and silver slimes containing 
over 53,000 ounces of silver per diem, or 
over 19,400,000 ounces per annum, be- 
sides nearly 174,000 ounces of gold. It 
thus appears that more than one-third of 
our total silver output is now derived 
from copper ores. It is also interesting 
to note that the cost of refining copper to- 
day is but half of what it was 10 years 
ago, and that contracts have been recently 
closed for refining copper anodes for as 
low as $8 per ton. We will now consider 
some of the conditions which have made 
such a cheapening of the cost possible, 
and outline the present practice of elec- 
trolytic refining. 

As is generally known the object of 
electrolytic copper refining is two-fold: 
First, the saving of the gold and silver 
always found in crude copper, and sec- 
ondly, the separation and removal of the 
bulk of the impurities, such as antimony 
and arsenic, from the fine copper, so that 
the latter will possess a high electrical con- 
ductivity and will be suitable for drawing 
into wire, or pure enough for the various 


~ uses for which copper is required in the 


arts. 
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the Spanish War he was Assistant Inspector of 
Ordnance, U. S. A., resigning this position in 
May, 1900, to become engineer In charge of the 
Copper and Nickel Smelting and Refining Works 
of the Lake Superior Power Company, at Sault 
Ste. Marie, Ont. Mr. Ulke Is a recognized author- 
ity In electrometallurgical work and has written 
many papers of importance upon this subject. 


States. 


There are at the present time only two 
systems of refining in commercial use— 
the multiple and the series system. The 
series or Hayden system is in use at only 
two refineries, one at Baltimore and the 
other at Brooklyn, and is only advantage- 
ously employed where the crude copper to 
be refined is of uniform high grade and 
can be rolled out into smooth long sheets 
about one-quarter inch thick. 

In the usual or multiple system the 
anode sheets are cast into plates and not 
rolled, and they are usually between one 
and two and one-half inches thick. 

As the series svstem requires a rolling 
mill, which will consume about one-third 
of the power of the plant, and a special 
refining of the crude blister copper to 
adapt it to rolling, it is not in general use 
in the United States. 

The composition of typical anodes of 
refined blister copper is as follows: 99.250 
per cent copper, 0.338 per cent silver, 
0.001 gold, 0.300 per cent oxygen, 0.054 
per cent antimony, 0.033 per cent arsenic, 
0.009 per cent lead, 0.008 per cent sele- 
nium and tellurium, 0.002 per cent bis- 
muth, 9.002 per cent nickel and a trace of 
iron. 

After being electrolytically refined and 
melted into wirebars and other shapes for 
rolling and conductivity purposes, the com- 
mercially pure electro-deposited copper 
obtained from such anodes has approxi- 
mately the following composition: 99.925 
per cent copper, 0.001 per cent silver, 
0.070 per cent oxygen, 0.002 per cent anti- 
mony, 0.001 per cent arsenic and 0.001 
per cent lead. 

The chief characteristic of modern cop- 
per refining in the United States is the 
introduction and adoption of efficient la- 
bor-saving devices, both to and from the 
melting furnaces and the electrolytic 
tanks. Thus the largest and probably the 
best equipped electrolytic refinery in the 
world, t. e., the Raritan works of the Lew- 
isohn Brothers, at Perth Amboy, N. J., 
is provided with a simple and very effective 
casting arrangement, in which the molten 
copper is tapped from the melting fur- 
naces into moulds attached to an endless 
conveyor, running in front of the furnace, 
but sunk below the floor level and covered 
by removable iron plates, so as not to 
interfere with the approaches to the fur- 
nace in anyway. 


(To be concluded ) 
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Notes on Electric Heating. 


N ALL PROBLEMS of generating and 
l utilizing electricity the production of 
heat has to be considered, as an elec- 
tric current can not be generated or caused 
to flow without some of the energy ap- 
plied being converted into heat. Inas- 
much as the advanced workers in the elec- 
trical field were employed in carrying to 
a higher state of development the estab- 
lished industries that sorely needed their 
services and furnished ample food for the 
most ambitious—because of such pressing 
demand for all who had ability, the early 
production of electric heating apparatus 
was left in the hands of those less in- 
formed. 

At the World’s Fair, in 1893, creditable 
exhibits were made of the possibilities of 
this branch of development that, to the 
casual observer, indicated a flourishing de- 
velopment in a variety of directions of the 
application of electric heating 

The early electric heating apparatus 
having defects which it took time and ex- 
perience to correct, was purchased by or 
sold through dealers and contractors who 
knew little or nothing about the appara- 
tus, but in the public eye were considered 
as experts, and when trouble came they 
would attempt to correct it, make a bad 
matter worse, and with very limited expe- 
rience condemn the apparatus as a whole. 

A period of seven or eight years of such 
experience by the public with struggling 
manufacturers gave electric heating ap- 
paratus an unenviable reputation among 
those engaged in the general electric work, 
building up a wall of prejudice which was 
inevitable. This experience was not only 
common to America, but to Europe as well, 
and while for a time the results were the 


same, 1. e., practical failure, I believe that 
it can be claimed with justice that at all 
times the best product of the United 
States has been far superior to that of 
Europe, and for the past three years our 
export business, though small, has been 
constantly increasing, while foreign elec- 
tric heating goods have never been in the 
American market. 

In the earlier products practically all 
the miscellaneous heating devices were 
made with heaters of German silver wire 
or high-resistance steel alloy, wound in a 
variety of forms of coils, generally insu- 
lated with asbestos or mica from the sur- 
rounding mass that was to be heated and 
between the layers of the coils. . 

A little later the process of enameling 
on iron, and embedding the wires in enam- 
el, came into vogue. This latter method 
was a decided step in advance, but owing 
to the lack of experience, lack of knowl- 
edge of the production of enamels and 


By James I. Ayer. 


the fact that they were confined to the use 
of German silver almost entirely for the 
resistance which constituted the heating 
element, the apparatus was more or less 
delicate. For many years no improve- 
ment whatever was made in the enamel, 
and so far as we are informed the condi- 
tions in that particular that existed in 
Europe in the earliest applications are 
the same to-day. In this country we have 
done better. The enamel industry for 
electrical work has made rapid strides in 
the past three or four years, so that it is 
now a high-class insulation as against a 
very indifferent one as it formerly existed. 
Equally important improvements have 
been made in the character of resistance 
metals used. 

For a great variety of application the 
enamel method seems ideal, for it permits 
the heating element to be firmly attached 
to any surface area it is desired to heat 
that may be made of cast iron, or steel, 
distributed over that surface with perfect 
uniformity, so that every portion of the 
resistance has practically the same rela- 
tion to the surface to be heated, thus pro- 
ducing perfect uniformity under working 
conditions. 

Enamel, instead of being as brittle as 
glass and as easily fractured by sudden 
heating or an accidental blow, is now made 
so tough that it may be struck rapidly 
with a hammer without perceptible in- 
jury. 

Electric cooking apparatus is fast be- 
coming a factor in competition. For up- 
wards of three vears the large restaurant 
at the General Electric Company’s works 
at Schenectady has had a kitchen operated 
exclusively by electricity, and they can 
serve anything, from a chop to a boiled 
ham. 

Numerous office buildings throughout 
the country are provided with similar 
kitchens, and in many homes auxiliary 
equipments are in operation which have 
displaced the familiar gas range. 

The thorough practicability of electric 
kitchen equipments for modern apart- 
ment houses has been demonstrated in a 
most emphatic manner. Thirtv kitchen 


equipments were put in an apartment 
house at Utica, N. Y., in March, 1900. 


Mr. James I. Ayer has been 
identified with electrical en- 
gineering In the United States 
for many years. Born in Med- 
ford, Mass.. he was educated 
in Elizabeth, N. J., and en- 
tered the profession of civil 
engineering. He became gen- 
eral agent of the Jenney Elec- 
tric Company in 1885 and 
in 1889 was engaged to bulld 
the Municipal Electrice Light- 
ing and Power Company’s plant in St. Louis, 
then the largest arc light station in the world. 
He is a member of the American Society of Me- 
chanical Engineers, the American Institute of 
Electrical Engineers, and is a former president 
of the Natlonal Electric Light Association. 
Lately Mr. Ayer has become general manager for 
the Heating Department of the Simpler Electrical 
Company, of Cambridgeport, Mass, 


After six months of practical experience 
T0 additional sets of apartments were 
equipped by the same purchasers (making 
100 in all), and gas ranges previously 
used in 50 of the apartments were dis- 
carded to make way for the new method. 
In these apartment houses the hot water 
for the bath and sink is supplied from a 
central plant, and the building is heated 
by steam, but for all other heat require- 
ments in the kitchen no other provision is 
made except electrical. 

This step in the establishment of elec- 
tric cooking apparatus is the broadest 
that has been made, and the facts recited 
above tell the story in all its elements as 
fully as a repetition of the expression of 
the various parties interested could pos- 
sibly do. 

In another field the electric smoothing 
iron has made a wide progress as well as 
in the household. Several hundred laun- 
dry equipments in public institutions, as 
well as a large number of installations in 
clothing and similar factories, consisting 
of from 20 to 100 smoothing irons in each, 
stand as evidence of the progress that has 
been made within the past three years in 
the United States. Several large hat fac- 
tories, varnish works, candy factories, 
brush manufactories, piano factories, car- 
riage lamp factories, have complete equip- 
ments of electric heating apparatus for 
their special needs, generally having dis- 
placed gas. 

In many communities where current is 
generated by water-power, large numbers 
of electric radiators are used in place of 
stoves and furnaces. Not a few factories 
are heated in this manner. 

Over $20,000 worth of American elec- 
tric heating apparatus is in operation on 
transatlantic liners, and constant addi- 
tions are being made to their equipments. 

The heating of electric street cars by this 
method is well nigh universal. 

Several large hospitals have complete 
equipments for cooking, laundry work, 
sterilizers, and the like, using electric heat 
for nearly everything except heating the 
buildings and general hot water supply. 

With dentists, electric muffles for fus- 
ing enamels, electric hot-air blasts, and 
other heating devices are largely in use. 

The variety of applications for particular 
purposes in manufacturing and other di- 
rections constitute a long list, from heat- 
ing a haby incubator up to the heating of 
large quantities of sand for a sand blast. 

The demand for electric heating goods 
for special work is daily multiplying, and 
a recent single order for a particular ap- 
plication df electric heat requiring sev- 
eral thousand heaters, amounting to many 
thousand dollars, adds further testimony 
to the statement that to-day electric heat- 
ing has “found” itself as a permanent in- 
dustry, has reached a point where its strug- 
gle for existence is over. and it may con- 
fidently be claimed it will occupy an im- 
portant place in the record when the his- 


tory is written of the Electrical Century. 
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AN IMPORTANT TELEPHONE INVENTION 
APPRECIATED. 


DR. PUPIN’S PATENTS COVERING THE ART 
OF OCEAN TELEPHONY SOLD TO THE 
BELL COMPANY FOR A LARGE SUM. 


—_—_— 


The closing year of the nineteenth cen- 
tury gave to the world an invention that, 
in the minds of those most capable of 
judging, solved the problem of ocean 
telephony and permits the spoken word 
to be transmitted over land telephone lines 
of any length. It is the invention of Dr. 
M. I. Pupin, of Columbia College, New 
York, whose portrait is presented on this 
page. 

Dr. Pupin concluded, last week, nego- 
tiations with the American Telephone and 
Telegraph Company (Bell interests) which 
resulted in the sale of his invention to 
that corporation. The figure paid, it is 
stated on reliable authority, was the neat 
sum of $200,000 cash and in addition a 
salary of $7,500 per annum during the 
17 years of the life of the patent is to be 
paid to Dr. Pupin. The ELECTRICAL RE- 
VIEW extends its congratulations to Dr. 
Pupin and also to the American Telephone 
and Telegraph Company, which promptly 
realized the value and importance of this 
remarkable and brilliant invention. 

The discovery made by Dr. M. I. Pupin, 
and worked out in the invention described 
in his patents Nos. 652,230 and 652,231, 
of June 19, 1900, is one of the most excep- 
tional that has been made in the electrical 
field in recent years. In brief, the dis- 
covery was that the retarding elements 
in an electrical circuit through which elec- 
trical waves are passed might be balanced 
out, as had been dimly foreshadowed in 
the work of Oliver Heaviside, by means 
of inductance and capacity distributed 
through the circuit in a particular way. 
The essential feature of the invention, fol- 
lowing the elaborate mathematical analy- 
sis of the subject by Dr. Pupin, consists of 
the application of inductance and capac- 
ity to such a circuit in a way that is, to 
all intents and purposes, equivalent to a 
continuous distribution of these qualities, 
but which is, at the same time, practically 
possible and commercial. 

The three functions of any circuit neces- 
sary to be considered in dealing with the 
transmission of electric waves over it are 
its resistance, its capacity and its induct- 
ance. When the length of the circuit is 
considerably greater than the wave length 
of the electric waves impressed upon it, in 
telephony or signaling, for example, then 
the phenomena observed and to be con- 
sidered are essentially cases of wave trans- 


mission. 
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The modern view of electrical action 
enables us to understand that when elec- 
trical waves are sent over a conducting 
circuit most of the phenomena attending 
their progress take place, not in the con- 
ductor itself, but in the medium through 
which it passes. There is a continuous 
series of reactions due to the storage of 
electrical energy in the surrounding 
medium either in the form of electromag- 
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netic or electrostatic stresses in the ether. 
A careful consideration of the phenomena 
as they appear in practice and of their 
laws as laid down in the elaborate mathe- 
matical investigations of Heaviside, show 
that electric waves in passing over CoD- 
ducting circuits suffer a continual attenua- 
tion, due for the most part to the resist- 
ance of the circuit itself. Inasmuch as 
practically all waves that are used in the 


ri 


fits 


SECTION OF CorL ProposeD BY DR. PUPIN 
FOR TRANSATLANTIC TELEPHONY. 
transmission of signals, or of sounds 
through the telephone, are of a highly 
complex character, containing many ele- 
ments of different wave-length and fre- 
quency, and since the attenuation suffered 
by any wave is directly dependent upon its 
frequency and wave-length, it happens 
that in ordinary circuits waves are not 
only attenuated and dampened in the 
amplitude of their vibration, but are also 
distorted by ‘the more rapid suppression 
of their high-frequency elements and thus 
so transformed in character that, particu- 
larly in the case of telephonic work, they 


remain no longer recognizable as the 
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original waves impressed upon the sending 
end of the circuit. Now it has been 
demonstrated analytically, by Mr. Heavi- 
side, that if certain components of induc- 
tion and capacity could be added to a 
given circuit so that the three elements 
mentioned above bear a definite relation, 
and if these added components are dis- 
tributed in the same way that the natural 
resistance of a circuit is distributed 
throughout its length, that waves will pass 
over it without distortion. This “distor- 
tionless circuit” has been in some measure 
an ideal at which many electricians 
have striven to arrive ever since the an- 
nouncement of its apparent possibility. 
Introducing capacity or inductance, how- 
ever, at distinct points in the circuit was 
found to produce reflections of the waves 
cent over it and it was believed for a long 
time that it was impossible so to modify 
existing circuits as to make them ap- 

roach the ideal perfection of distortion- 


less conductors. 

Dr. Pupin’s investigation, begun by 
considering the remarkable physical anal- 
ogy between the case of a vibrating string 
and that of an electrical conductor trans- 
mitting waves, led him to conclude that 
a formula might be arrived at expressin 
the dimensions of inductance coils an 
condensers necessary to add to a given cir- 
cuit in order to produce an effect suffi- 
ciently close to the ideal distortionless cir- 
cuit for practicable purposes. Without at- 
tempting here ta go into the mathematics 
of the subject, it may be said that he dis- 


covered that it is unnecessary, practically - 


speaking, to distribute absolutely these ad- 


ditional elements, but that a certain defi- . 


nite relation between the wave length of 
the highest-frequency impressed element 


of the electrical waves used and the dis- 


tance apart and dimensions of the added 


inductances and capacities could be work- - 


ed out, and that it is possible to apply the 
formule deduced in actual practice with 
a considerable approach to ideal perfection. 


- 


Experimenting with artificial conduc- . 


tors he discovered that it was possible to 
telephone over vastly greater lengths of 
cable of high capacity than had ever been 
possible before and that, so far as land-line 


telephone or rapid telegraphy is concerned, 


he was able so to improve existing con- 
ditions as to make any reasonable or de- 
sired length of telephonic circuit easily 
possible. Indeed, in the paper read before 
the American Institute of Electrical En- 
gineers, at Philadelphia, May 18, 1900, he 
showed a design for inductance coils to be 
introduced at appropriate intervals in the 
length of a transatlantic cable, which, he 
demonstrated, would allow telephonic con- 
versation to be held across the Atlantic 
Ocean. 

It is believed by those who have inves- 
tigated the subject fully that the improve- 
ment which his inventions contemplate 


will enable telephony over land lines of any 


length that are in use to-day, and will 
solve the difficult and attractive problem 
of oceanic telephony. 
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The Weber Rail Joint. 

Opinions differ greatly in regard to 
questions of track work snd maintenance 
of way, due not only to personal views 
but also the different existing conditions 
of roadbed and traffic. Most managers of 
electric railway systems realize that good 
track is absolutely necessarv and any judi- 
cious additional expenditure is advisable 
in order to secure a final reduction in the 
cost of maintenance. Especially is this 
true in regard to the rail fastening. 

The Weber joint so holds the rail that 
the point of contact between the wheel 
and the rail at the immediate rail 
ends is one plane surface, and it 
has the necessary strength to maintain 
these conditions, being, in its present im- 
proved form, theoretically as well as prac- 
tically constructed. Not only is this fact 
demonstrated by the decreased wear and 
tear on the rolling stock and rails, but also 
is shown in the extension of life to the 
bonding, due to the fact that the rail ends 
are so held that little, if any, pumping 
action takes place, and therefore the ten- 
dency of the bonds to break and give way 
is very considerably reduced. The return 
circuit of the rail at the joint is so main- 
tained that power can be economically fur- 
nished long distances from the power- 
house without excessive cost for power or 
wire; in fact, the conductivity of the com- 
pleted joint is practically equal to that of 
the rail. In ordinary angle bar con- 
struction it is a well-known fact that a 
good bond will carry current with a reas- 
onable drop, but this loss rapidly increases 
with time and is soon very great on ac- 
count of the disintegration of the bond- 
ing, occasioned by the fact that the joint’s 
structure is not adequate for the load and 
speed which it is expected to stand, and 
the joint soon begins to “work,” throwing 


an unnatural strain on the bond wires. 
This is forcibly and more rapidly illustrated 
where track is laid on soft roadbed or 
where there is trouble with the drainage 
and low joints exist. 

One of the distinguishing features of 
the Weber joint is the angle sole plate 
which furnishes a rigid and substantial 
support for the rail ends by holding the 
base of the rail in such a manner that the 
bearing and wearing area of the rail heads 
are of an even surface, thereby prolonging 
the life of the rail by preventing depressed 
and battered rail ends. This is aug- 
mented by the channel, which not only 
gives more additional strength to the joint 
but acts as a protection for the wood 
filler which performs the function of a 
cushion and a packing, giving the neces- 
sary elasticity to the joint, keeping the 
bolts tight and furnishing a noiseless and 
easy-riding track so essential in street rail- 
way construction. 

The only fit required in the manufac- 
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ture of the Weber joint is that of the 
ordinary angle bar, i. e., two fits which 
are all the lasting fits that can be guaran- 
teed on rolled sections. This is illus- 
trated conclusively by the fact that the 
Weber joint has an enviable record in re- 
storing badly surface bent rail to its nor- 
mal surface and alignment, extending the 
life of the rail, it is claimed, at least 50 
per cent, and at the same time giving a 
smooth-riding track and reducing the cost 
of maintaining track, bonds and equip- 
ment. This device is manufactured by 
the Weber Rail Joint Manufacturing 
Company, of New York city. 


——______o Gp 
The Babcock & Wilcox Company’s 
New Plant. 


With the beginning of the new cen- 
tury work was started in the new boiler 
works of the Babcock & Wilcox Company, 
at Bayonne, N. J. The engine was started 
at midnight, at the dawn of the new 
year, in the presence of the Mayor of 
Bayonne and a number of the city officials, 
and the officers and heads of departments 
of the Babcock & Wilcox Company. 

Operatives went to work at once in the 
drum shop—which is the first department 
to be put in operation—and, in the pres- 
ence of the guests, a steam drum was com- 
pleted out of the flat sheets. Those pres- 
ent witnessed all the operations of shear- 
ing, punching, rolling, riveting and assem- 
bling involved in its manufacture. Sup- 
per was served to the guests and toasts 
were drunk to the success of the new plant. 

The new works of the Babcock & Wilcox 
Company are located in Bayonne, where 
the company has purchased 30 acres of 
land having a frontage of 650 feet on the 
Kill von Kull, with a depth of water 25 
feet on the pier line. 

The plant is the largest of its kind in 
the world. The buildings completed have 
a floor area of about 160,000 square feet, 
to which will be added at once buildings 
of approximately 40,000 square feet floor 
area. | 

The plant is equipped throughout with 
special tools and has been designed with 
the greatest care to expedite the processes 
of manufacture by reducing to the last 
degree the needless handling of material 
and by the use of the most approved ap- 
pliances. 

The business of the Babcock & Wilcox 
Company is over 30 years established, be- 
ginning with the partnership existing be- 
tween Babcock & Wilcox in the manufac- 
ture of engines in the early ’60’s. The 
first boilers were built by them in 1867. 
The partnership was changed in 1881 to 
the present corporation. 

The works of the company have hitherto 
been located on grounds leased from the 
Singer Manufacturing Company, in Eliza- 
bethport, N. J., but the enormous growth 
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of the business in later years made neces- 
sary an increase in productive capacity 
and, in 1899, the company decided to 
build the new works now nearing comple- 
tion. 


An Acknowledgment. 


The portraits of Sir Humphrey Davy, 
Maxwell and William Wallace appearing 
in this issue are reproduced by the cour- 
tesy of the owner, from photographs and 
engravings in Mr. W. J. Hammer’s superb 
collection of portraits of electricians. 
This collection of more than 1,000 auto- 
graph portraits is probably the most com- 
plete of its kind in the world. 


Sp 
Third-Rail System in the B. & O. 
Tunnel. 


A preliminary and private test of a 
third-rail system recently installed in the 
Camden yards and the tunnel of the Balti- 
more & Ohio Railroad, at Baltimore, was 
held on January 5. The installation is 
made at the inventor’s risk and expense. 
It is announced that a public test will be 
held on January 18. 

eee 
Lighting Interests in New England 
Consolidated. 


At a mecting of the stockholders of the 
Boston Electric Light Company, held in 
Boston, Mass., on January 7, it was voted 
to lease the property of the company to J. 
P. Morgan & Company, who, it is under- 
stood, are acting for a syndicate, for a term 
of not more than 99 years, at an annual 
rental of 10 per cent. 

<< 
A Beginning of New History in 
Electric Traction. 


One of the most interesting installa- 
tions for electric traction now in opera- 
tion, and one that deserves special men- 
tion in any contribution to the histori- 
cal literature of the subject, is that of the 
Albany & Hudson Railway and Power 
Company. The lines of this company, ex- 
tending over about 35 miles of rolling 
country between the cities of Albany and 
Hudson, N. Y., are operated entirely by 
electricity from a third-rail conducting 
system. Passenger and freight cars of 
standard pattern are handled with high 
efficiency and satisfaction on a schedule 
similar to that of a steam railroad. In- 
deed, in all respects save motive power, 
the Albany & Hudson road is exactly like 
the standard railway in this country. 

Its installation in the last year of the 
old century marks a point of departure, 
and the equipment is certainly destined to 
become historical as the first example of 
electrical operation of a regular main-line 
railway. | 


General Electric.......... 200 
Third Avenue Railroad...135% 45% 118 
Brooklyn Rapid Transit... 88% 
Metropolitan Street Rwy..182 

Manhattan Railway....... 117 84 
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Wall Street and the Electrical 
Stock Market. 


The transactions on the New York 
Stock Exchange on Friday of this week 
were the largest ever reported in the his- 
tory of the exchange. The total sales were 
probably upward of 2,000,000 shares. 
The reported sales were somewhat less 
than this figure, but the fact must be taken 
into account that some time ago the 
authorities discontinued the printing on 
the tape of transactions smaller than 100 
shares, and on Friday the business in 
small lots must have been very large. The 
course of prices on Friday made it very 
plain that the reaction in prices on Thurs- 
day was agreeable to the substantial in- 
terests in the market, and it is even possi- 
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On the Boston exchange, American 
Telephone and Telegraph closed at 154 
bid and 156 asked, showing a loss of 1⁄2 
point. Erie Telephone closed at 84% bid 
and 85 asked, indicating a loss of 44% 
points. New England Telephone closed 
at 128 bid and 130 asked. 

The Erie Telegraph and Telephone 
Company furnished somewhat of a sensa- 
tion in financial circles of Boston on Fri- 
day. Through the wording of a circular 
calling for a special meeting some unnec- 
essary fears seem to have been aroused, 
and the stock fell off some 14 points but 
afterwards recovered, closing at 90. It is 
understood that a syndicate of Boston and 
New York bankers have agreed to buy 
$7,500,000 of Erie five per cent notes to 
run for one year. In speaking of this 
question the Boston Herald, of January 


AN ELECTRICAL BLANKING PREBS. 


5, savs that the control of the stock of the 
Erie company has passed from the Tele- 
phone, Telegraph and Cable Company, 
and is to be put in the hands of trustees 


ble that they helped to bring it about. On 
Saturday the transactions on the New 
York exchange were the largest for any 
short day in the history of the market. 
The week just ended has been remarkable 
for the volume of business and the prices 
attained. 

On the New York Stock Exchange, 
General Electric closed the week at 185 
bid and 187 asked, showing a loss of 6 
points. Metropolitan Street Railway, of 
New York, closed at 16514 bid and 166 
asked, indicating a loss of 534 points for 
the week. Brooklyn Rapid Transit closed 
at 827% bid and 83 asked, showing a loss 
of 3 points. Third Avenue Railroad 
closed at 118 bid and 11814 asked, show- 
ing no change in the bid price and a loss 
of 114 points in the asked price.. Man- 
hattan Railway, of New York, closed at 
11234 bid and 11214 asked, indicating a 
loss of 214 points for the week. 

The following chart shows the high, low 
and closing prices of electrical stocks on 
the New York market during the year 
1900: 


Olosing. 
192% 


Low. 


120 
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constituting a voting trust. It is under- 
stood the controlling interest is friendly 
to the American Telephone and Telegraph 
Company which now owns the American 
Bell Company. The new deal has brought 
about a closer alliance between the Erie 
interests and the Bell interests. The vot- 
ing trustees of the Erie Telephone Com- 
pany are T. Jefferson Coolidge, Jr., Chas. 
E. Cotting, and Geo. P. Gardner. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Electric 
Company of America closed the week at 
914 bid and 914 asked, indicating a loss of 
W point. Union Traction closed at 3514 
bid and 3534 asked, showing a loss of 5 
point for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed the week at 
18 bid and 19 asked, indicating a loss of 2 
points. Electric Boat closed at 28% bid 
and 291% asked, showing no change ineither 
the bid or the asked price. Consolidated 
Equipment closed at 13 bid and 13% 
asked, showing a loss of 4% point for the 
week. 

Wall street, January 5. 
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PERSONAL. 

Mr. T. W. Sprague, who is agsociated 
in engineering work with Mr. Charles H. 
Davis, of New York and Boston, is about 
to start on a professional trip to Califor- 
nia, Arizona and Texas. : 


Mr. Charles P. Geddes, for many years 
connected with the Sprague Electric Com- 
pany, has entered the firm of Smith, Gray 
& Company, a clothing firm of New York 
and Brooklyn. Mr. Geddes will take with 
him the best wishes of a large number of 
electrical friends. 


Mr. Horace F. Parshall, an American 
electrical engineer who has been located 
in London for several years, arrived in 
New York on Sunday last. Mr. Parshall 
visits the United States in the interests of 
Mr. Charles T. Yerkes and while here will 
place numerous contracts for machinery 
and supplies for the latter’s new under- 
ground railway in London. 


Mr. Roger W. Conant, who was connect- 
ed with the Boston Elevated Railway for 
nine years as electrical engineer, has re- 
signed to accept a position with the Gold 
Car Heating Company as manager of its 
New York office. Mr. Conant is well and 
favorably known to railway officials both 
here and abroad through his writings on 
subjects pertaining to electrical and me- 
chanical engineering. He is a graduate 
of the Massachusetts Institute of Tech- 
nology and has been engaged in practical 
railway engineering for many years. His 
resignation from the Boston Elevated 
Railway was received with regret, the 
management expressing their apprecia- 
tion of his work and sincerely wishing 
him success in his new undertaking. 
> 


An Electrically Driven Blanking Press. 


The accompanying illustration repre- 
sents a Toledo punch, or blanking press, 
driven by a Bullock electric motor, which 
is directly coupled to the press and stands 
on what is practically the same base. It 
will be seen from the illustration that the 
motor requires no more space than would 
the driving pulley of a belt-driven ma- 
chine. The motor is series wound and 
runs at 240 revolutions per minute, de- 
veloping at that speed four horse-power. 
The main switch, fuse box and rheostat, 
as the illustration shows, are mounted 
upon a board fastened to the motor sup- 
port. Since the machine is entirely self- 
contained it may be set anywhere on the 
floor of a shop without regard to line 
shafting, or may be picked up by a crane 
overhead and set in another position in a 
few minutes without delay or inconven- 
ence of any kind. 
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New Electrical Equipment of the 
U. S. Cruiser San Francisco. 


The United States cruiser San Fran- 
cisco, which has been refitted at the Nor- 
folk Navy Yard, will soon be ready for 
active service, having been entirely mod- 
ernized. Her electrical equipment has 
been considerably increased and consists 
now of four Thresher marine generating 
sets, of 24 kilowatts capacity each. The 
peculiar conditions met with in marine 
service and the limitations with regard to 
space and weight necessarily make the re- 
quirements in the specifications for navy 
units most severe. The field of each 
unit is cast steel, the pole-pieces being 
made separate to facilitate the removal of 
field coils without disturbing the balance 
of the machine. These field coils are 
wound in metallic shells and are insulated 
in the most approved manner with moist- 
ure-excluding material, the series and 
shunt windings being entirely separate, so 
that in case of accident to either the dam- 
aged part can be repaired without disturb- 
ing in any way the other winding. 

The armature is built upon a ventilated 
spider of thoroughly annealed lamine 
of a very high grade of material. The 
armature heads are extended to support 
the windings, the rear head being provided 
with a flange to protect them from injury 
by oil or abrasion, while the armature 
coils are formed of one continuous copper 
bar, without joints, and are thoroughly 
insulated before being placed upon the 
armature core. The slots in the core are 
insulated with mica boxes. This method 
of armature winding brings the armature 
resistance to the lowest possible point, by 
reducing the length of the circuits and re- 
moving soldered joints, there being but one 
joint in each armature circuit, and that 
where the winding is soldered into the com- 
mutator leads, which is at a point easily 
accessible for inspection and repair. Ven- 
tilating spaces are left in the body of the 
armature core, so that it is thoroughly 
ventilated both laterally and radially, keep- 
ing the temperature down to a very low 
limit. 

The commutator is built upon a separate 
bush, so as to be easily removed and re- 
placed by a new one in case it is desired. 
The bars are of hard Lake Superior cop- 
per, drawn through a die, and insulated 
from each other with the best mica. The 
commutator leads, which receive the arma- 
ture winding, are riveted to the end of the 
bar, and the end flanges are so designed 
as to hold the bars rigidly in place, mak- 
ing it impossible for the bars to become 
loose or get out of alignment, thus insur- 
ing a very smooth running commutator. 
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The illustration of the armature gives an 
idea of its appearance when completed. 

The brush holders and method of attach- 
ment are of the greatest simplicity. In 
order to give free access to all parts of the 
machine the supporting arm is carried 
upon the outboard bearing. The brush 
holders are of the pocket type, the brushes 
being radially fed. The pressure is given 
by a finger, actuated by an adjustable 
spring, so as to maintain a constant and 
even pressure upon the commutator. This 
spring is insulated from the finger so that 
the current will not pass through it, but 
through the flexible conductors with which 
each brush is connected to the pocket, 
While the brushes are of such size as to 
give a contact surface on the commutator 
of ore square inch for every 25 amperes 
of current carried at full load. 
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practically instantaneous admission and 
release of steam. Finished on both sides, 
it works between its seat and a heavy 
pressure plate, which latter is held in 
proper position by parallel strips cast in 
the steam chest and finished to an exact 
distance from the valve seat. Regulation 
is accomplished by means of the well- 
known Shepherd governor. The cylinder 
barrels with their top and bottom heads 
are jacketed to prevent radiation and the 
consumption of dry steam per hour per 
horse-power, when engines are carrying 
their rated load, averages between 21 and 
22 pounds. Means are provided for 
ready access to all of the working parts, 
both front and rear frames being provided 
with doors through which the connecting 
rods, cross-heads, etc., may be adjusted or 
removed, while, if it is desired to remove 
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ARMATURE OF Dynamo UseD oN U. S. S. SAN FRANCISCO. 


Upon the same bed plate is mounted the 
engine, which is a Shepherd vertical cross 
compound, combining with simplicity, 
symmetry of form and rigidity and 
strength. It is compact and easy of ac- 
cess, the housings being entirely enclosed, 
so as to avoid throwing of oil, which is fed 
to the different bearings under pressure 
from a reservoir above. The wearing sur- 
faces are provided with the most accurate 
adjustment for taking up friction, but the 
methods and principles adopted are of a 
simple character and readily understood. 
The bed and frames are of cast iron, well 
ribbed and braced, containing within 
themselves the cross-head guides, main 
bearings and valve gear support; the back 
frame contains the guides and rocker-arm 
bracket and supports the cylinder when 
the front frame is removed to take out the 
crank shaft, should it be desired to do so. 
The main bearings are provided with re- 
movable babbitt-lined cast-iron shells 
which are easily removed and renewed 
when worn, and all wearing surfaces are of 
very liberal dimensions. The flat bal- 
ance valve is double ported, insuring a 


the shaft, the front frame may be removed 
in a few minutes without disturbing the 
cylinder. 

Very exhaustive tests were made on 
these units and excellent results obtained. 
The temperature requirements of 60 de- 
grees for armature and fields, and 72 for 
the commutator, were easily met. The 
overload of 33 per cent was carried with 
ease, an overload as great as 66 per cent 
being carried for short periods, which was 
thrown on and off repeatedly without re- 
quiring the shifting of brushes and with- 
out the least sparking at the commutator. 
Under these severe changes of load the en- 
gine performance was very remarkable, 
the engine varying but a fraction of one 


per cent under these abnormal conditions. 
The combined efficiency of the units was 
found to be 86 per cent, a result that had 
never yet been attained in units of like 
capacity. The results obtained in these 
combined units place them high in marine 
and such other service as requires the high- 
est efficiency, close regulation, and sim- 
plicity and durability in all parts. All 
the electrical machinery is from the plant 
of the Thresher Electric Company, of 
Dayton, Ohio. | 
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Some New Telephone Apparatus. 

Among several new features which are 
being prepared for the Spring trade by the 
North Electric Company, of Cleveland, 
are three instruments herewith illustrated. 
One of the most important of these in- 
struments is the “Type E” wall set, which 
is claimed by the manufacturers to be the 
smallest, neatest and most compact mag- 
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Fig. 1—TELEPHONE Desk SET. 


qi 7. bic : 
Fig, 3—Twin TELEPHONE SET. 


neto-call wall instrument, complete in all 
its details, ready for service, that is at 
present offered. This instrument is com- 
plete with batteries, and has all the feat- 
ures offered in the several other styles of 
wall instruments made by the same com- 
pany. This instrument is furnished in 
80-ohm series, 500-ohm bridging ex- 
change, and 1,000, 1,600, 2,000, 2,500 and 
3,500-ohm bridging instruments. This 
company also furnishes the same type of 
instrument with its new four-bar bridg- 
ing generator. This it claims to be equal 
to any five-bar generator manufactured 
in this country. This instrument is ex- 


ceedingly simple, being equipped with 


concealed-cord transmitter arm, mica-in- 
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sulated long-lever self-contained switch 
hook, adjustable and locked receiver, 
pivoted ringer and with the circuits so 
arranged that the instrument wiring can 
be instantly changed from series to bridg- 
ing, or vice versa, at the will of the in- 
staller. The company reports an exceed- 
ingly enthusiastic reception for this little 
instrument on the part of those managers 
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Fic. 2—WatL TELEPHONE SET. 


Fic. 4—Bottom View or DESK SET. 


who believe that it is well to consider not 
only the efficiency, but the neatness and 
general appearance of the apparatus fur- 
nished to their patrons, especially for use 
in residences. This instrument is claimed 
by the manufacturers to be the equal of, 
and in some respects superior to, any of 
its wall types of apparatus. 

The desk set shown is one of two new 
desk instruments being put on the market 
by this enterprising company. Among 
the leading features of this desk set is 


accessibility to all the working parts with- 


out having to dismantle them in any way 
for the purpose of adjustment or inspec- 
tion. The mica-insulated hook is on the 
same principle as that used in the wall 


sets, and has concealed conductors. This 
instrument is exceedingly light and well 
weighted to bring the centre of gravity 
low, so that the instrument is not liable 
to fall over easily, and has, as will be 
seen in the bottom view, the induction 
coil and switching apparatus to go with 
all terminals concealed in the base. 

Another point of advantage in this desk 
set is the fact that the transmitter can be 
removed from the standard without the 
necessity of unsoldering or disconnecting 
any of the connections. The connections 
fall automatically into place on screwing 
the transmitter into its proper support. 

The other new type of desk set which is 
being brought out by this company ‘will 
differ from the one herewith illustrated 
and described in that the induction coil 
will be mounted on the terminal plate en- 
tirely independent of the desk set itself. The 
desk set illustrated is fully nickel-plated, 
and extremely handsome in design and 
appearance. It is just small enough and 
not too small. 

The twin set shown herewith is claimed 
to be more accessible in its parts and of 
higher grade of workmanship and mate- 
rial than that offered in other telephone 
equipments. It is an exceedingly handy 
piece of apparatus for use in connection 
with the remodeling of old telephones, as 
well as with central battery telephone sys- 
tems. The twin set is equipped with a 
long-lever switch hook with mica insula- 
tion, has an induction coil so placed that 
it can be removed without in any way in- 
terfering with the hook, while all circuits 
and contacts are easily accessible, either 
for repairs or inspection. The arne is 
hollow, the transmitter being connected 
with the coil by double conductors, no de- 
pendence whatever being placed upon the 
conductivity of the arm or joint. The 
joints of this twin set are milled so that 
all parts are interchangeable on a base. 
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New York Electrical Society. 


The 211th meeting of the society, 
through the courtesy of the New York 
Gas and Electric Light, Heat and Power 
Company, will be held at the Edison sta- 
tion, corner of Elm and Duane streets, on 
Wednesday, January 16, at 8 P. m. Dr. 
Louis Bell, who is chairman of the Na- 
tional Electric Light Association Com- 
mittee on Incandescent Lamp Standards, 
will deliver a lecture on “Electric Illumi- 
nation at the Beginning of the Twentieth 
Century.” | | 

Through the abundant facilities af- 
forded by the station, Dr. Bell will illus- 
trate his remarks by frequent demonstra- 
tions. 
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THE WESTERN TELEPHONE CON- 
STRUCTION COMPANY, Chicago, Ill, an- 
nounces that under its new management it 
has had for the past eight months done a 
most successful and ever-increasing business. 
Large orders have been filled and are con- 
tinually coming in from cities all over the 
country, from Texas to Maine. 


THE BRIDGEPORT BRASS COMPANY, 
19 Murray street, N. Y., and Bridgeport, Ct., 
is mailing a neat, little, red-covered book, 
descriptive of its ‘‘Phono-Electric” wire. 
Dr. Leonard Paget’s tables, made after se- 
vere tests of the wire, are contained in the 
book, which will be mailed upon application 
to the company’s New York office. 


MR. CHARLES A. OLSON, of the Crane 
Company, Chicago, Ill., formerly superin- 
tendent for the Westinghouse Company at 
St. Petersburg, Russia, was a recent visitor 
at the International Correspondence Schools, 
Scranton, Pa. Mr. Olson stated that a num- 
ber of men in his employ in Russia were 
students of the schools. As instruction is 
carried on by mail, no difficulty is experi- 
enced in teaching students at a distance, and 
in fact the schools have students in over 
one hundred foreign countries. 


CASE BROTHERS, Highland Park, Ct., 
manufacturers of insulating and fuller 
boards, and rope papers for electrical pur- 
poses, advise that they sell either direct to 
the consumer or through supply houses, 
and as they always carry a large stock on 
hand orders can be immediately filled. 
They number among their customers all 
the large electrical houses of the United 
States, and several in France and Belgium, 
one order having been recently received for 


26 ea of one thickness alone of their prod- 
uc 


JOHN BURRY, 69 Broadway, Brooklyn, 
N. Y., has conducted an interesting s ries of 
experiments to ascertain the effect of alter- 
nating fields of magnetic force upon various 
inflammations and diseases primarily caused 
by the failure of the natural circulating and 
draining functions of the affected parts. Sole- 
noids comprise the apparatus, and are actu- 
ated by a 60-cycle current. Mr. Burry claims 
that rheumatism has been eliminated by this 
method in 10 to 15 minutes. Writer’s 
and telegrapher’s cramp has also been suc- 
cessfully treated, and the inventor has main- 
tained what is practically a free hospital for 
some time past to prove his theories, which 
he believes will prove, upon further devel- 
opment, to be a valuable acquisition to the 
science of electrotherapeutics. 


E. B. LATHAM & COMPANY, 136 Liberty 
street, reports a satisfactory advance in the 
business of its export department, particu- 
larly in the line of house-wiring goods, 
bells, batteries, telephones, etc., for which 
substantial orders have recently been re- 
ceived. Orders from both South Africa and 
China, where the disturbed condition of the 
country seems to have stimulated the use 
of electrical material, were recently entered. 
From the East they have advices to the 
effect that Japanese competition is beginning 
to make itself sharply felt, and that while 
as yet most of the supplies made in Japan 
are cheap in quality and finish as well as 
price, in some lines they have secured a 
strong foothold and bid fair to rival this 
country in the struggle for their own and 
other Eastern markets. 


THE AMERICAN ELECTRIC FUSE COM- 
PANY, Chicago, announces that it has re- 
ceived the exclusive agency for the Sunbeam 
switchboard lamps. These are manufactured 
by the well-known Sunbeam Incandescent 
Lamp Company, and are of the highest 
grade of workmanship and finish. The com- 
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pany has also received a general agency for 
the sale of A. B. C., a battery compound 
designed to take the place of sal ammoniac, 
and which is guaranteed by them whenever 
sold. Free packages for trial are sent to 
any one requesting them. The American 
Electric Fuse Company also manufactures 
its old line of fuses, fuse blocks, lightning 
arresters, paper insulators, distributing 
boards, magnet wire, and telephone and tele- 
graph wire connectors. It is the sales agent 
forthe McIntire specialties in the West. 


L. B. ALLEN COMPANY, incorporated, 
Chicago, is in receipt of the following in- 
teresting letter from D. L. Fagnan, corre- 
sponding secretary for the National Asso- 
ciation of Stationary Engineers, which 
speaks for itself. 

CLEVELAND, OHIO, December 27, 1900. 
L. B. Allen Company, Chicago, Ill. 

Gentlemen—The “Allen Soldering Paste” 
is the best article of the kind I have ever 
used. My coolers are damp and wires cor- 
rode very badly. I had a No. 4 wire corrode 
nearly in two. I noticed it and scraped it 
clean and tried everything on it trying to 
solder same—I wished to solder another 
piece of copper wire over it, for it was in an 
inaccessible place—I then tried the “Allen 
Soldering Paste” and succeeded easily. I 
have changed some wiring since, and have 
done considerable soldering with the “Allen 
Paste,” and pronounce it O. K. 

Very truly yours, 
(Signed) D. L. FAGNAN, 
Engineer Swift & Company. 


THE EUREKA ELECTRIC COMPANY, 
157-167 South Canal street, Chicago, Ill., 
reports that its success and growth during 
the past year has been unusually rapid and 
satisfactory. Its new building at the ad- 
dress given above possesses facilities for 
manufacturing and for handling business 
which could not be attended to in the old 
quarters for lack of space. In the new build- 
ing the basement is devoted to magnet 
making and the turning out of iron and steel 
work for power and electric light plants; 
the main floor to offices and general ship- 
ping and salesrooms; the second floor for 
stock, storage and raw materials; the third 
floor to telephone manufacturing; the fourth 
floor to manufacturing and assembling of 
gwitchboards; the fifth and sixth floors for 
machine rooms, plating, buffing, screw ma- 
chines, lathes, etc., the entire floor space be- 
ing over 50,000 square feet. The company 
also desires to state that its “Twentieth Cen- 
tury” catalogue, describing fully its lines of 
telephone apparatus, switchboards, protect- 
ors, and other items of interest, will be for- 
warded to anyone upon application. 


THE VIADUCT MANUFACTURING COM- 
PANY, of Baltimore, Md., and its prede- 
cessors, founded by Mr. Augustus G. Davis 
in 1871, started with two men who are still 
in the service, manufacturing telegraph in- 
struments and district messenger boxes. 
In 1880 the present property at the Relay, 
Baltimore & Ohio Railroad, was purchased 
and occupied in making storage batteries, 
this company being the first to manufacture 
them in this country. In 1877, when the 
telephone was invented, Mr. Davis procured 
a license from the inventor to exploit the 
State of Maryland, and to manufacture tele- 
phones for the American Bell Telephone 
Company. Mr. Davis founded the American 
District Telegraph Company, of Baltimore 
and many other places; also the Gold & 
Stock Ticker System, of Baltimore, and 
later the Maryland Telephone Company; the 
Telephone Exchange Company, of Baltimore, 
which is now the Chesapeake & Potomac 
Telephone Company. Its factory at the 
Relay is one of the most extensive establish- 
ments in this country for manufacturing 
telephones, telegraph and district messenger 
appliances. It is operated by water-power 


and excellently located on the Baltimore & 
Ohio Railroad. 


AMBITIOUS MEN, who desire to obtain 
better positions and higher wages, should 
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investigate the free scholarship offer made 
in another column by the American School 
of Correspondence, Boston, Mass. Situated 
in a large city, which is a recognized edu- 
cational and industrial centre, this well- 
known correspondence school has many 
natural advantages in teaching the theory 
of the trades and engineering professions. 
Without leaving home or losing time from 
work, the student pursues a thorough course 
of study under the direction of able in- 
structors, who are always ready and willing 
to assist him. Instruction papers, prepared 
especially for teaching by mail, are fur- 
nished free. These papers, written in clear 
and concise language, as free as possible 
from technicalities, are claimed to be much 
superior to ordinary text-books on the sub- 
jects of which they treat. In addition, 
special information regarding any difficulties 
in their studies is furnished students with- 
out extra charge. It should be the ambition 
of every man to advance in his trade or pro- 
fession. A mechanic with practical expe- 
rience, supplemented by theoretical educa- 
tion, can command a better position than 
a man without such an education. The re- 
sult of long experience in teaching by mail 
shows that no other method so fully meets 
the requirements of men who have but little 
time for study. 


THE AMERICAN DISTRICT STEAM 
COMPANY, of Lockport, N. Y., which is the 
originator and patentee of the Holly system 
of underground steam distribution, has been 
in business for a number of years, and built 
over 200 steam plants in different cities of 
this country, reports that during the past 
year it has installed over twenty new plants, 
besides making additions to ones previously 
built. The majority of these steam plants 
have been built for the utilization of ex- 
haust steam from electric and other power 
plants. 

The subject of exhaust steam appeals 
especially to electric and power companies, 
who either regard their exhaust steam as 
a wasted by-product, or one from which they 
get small compensation by the use of con- 
densers. It is a well-known fact that nearly 
ten times as many beat units in the form cf 
steam must be generated as can be con- 
verted into mechanical energy through the 
medium of the steam engine. We find flow- 
ing from the exhaust pipe of the engine 
nearly 90 per cent of the steam after it has 
done its power work and which in addition 
to heating feed-water is available for heat- 
ing buildings. The Holly system takes this 
valuable product and turns it to practical 
account. It is the impression of some that 
exhaust steam is saturated with moisture 
and that it does not contain an equal num- 
ber of units of heat as compared with live 
steam. This is a fallacy. Steam at equal 
pressures has equal temperatures. 

It is demonstrated from actual practice 
that the exhaust steam from each 100 horse 
power of engines operated will heat from 
1,000,000 to 1,300,000 cubic feet of space in 
average buildings in zero weather. Electric 
companies operating the Holly system of 
exhaust steam-heating report that their re 
ceipts from the sale of steam are enough to 
pay all their fuel expenses for the entire 
year of 12 months, and six per cent interest 
on their investment for steam mains. 

During the past year the business of the 
company has increased to such a degree that 
it has found it necessary to enlarge its 
works to take care of the increasing num- 
ber of orders. Among the cities in which 
steam plants were installed during the past 
two years are Erie, Wilkinsburg, Johnstown, 
Washington, York, Towanda, Pa.; Paw- 
tucket, R. I.; Hornellsville, Newburg, N. Y.; 
Atlanta, Ga.; Seattle, Wash.; Youngstown, 
Ohio: Crookston, Minn.; Grand Forks, N. D.; 
Champaign, Danville, Ill.; Colorado Springs, 
Colo., and many others. 

The company invites correspondence and 
to all queries regarding the Holly system 
careful replies will be made, printed matter 
supplied and full particulars given to anyone 
interested in the matter. 
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THANKS. 

To our many friends and readers who 
have sent us their congratulations upon 
the Historical Number printed last week 
we desire to return our cordial thanks. 
It was our intention in publishing this 
number to present the history of elec- 
trical progress during its first century as 
fully and as authoritatively as it could 
be within the limits of a single issue. In 
this, our friends tell us, we succeeded. 
While thanking them for the many kind 


. words they have spoken and written, we 


seize this opportunity to assure our 


teaders that, while inspired by a great 


Xcasion, the last number of the ELeEc- 
"ICAL Review should be taken as an 
“nest of the good things to come this 


1 


‘r. 


HIGH TENSIONS AND HIGH 
FREQUENCIES 

It is curious to note, in the electrical 
enginecring of to-day, a distinct tendency 
to go back and work over the ground of 
the earliest experimentalists in the subject 
and return to the investigation of high- 
tension electricity. The first recorded ob- 
servation of artificial electrical phenomena 
was that by Thales, 2,500 years ago, of 
the attraction of rubbed amber for light 
bodies. This is the basis of electrostatic 
voltmeters and other instruments of the 
same type now largely used. A good 
many centuries further along, but next in 
order of attempted research, come such 
investigators as von Guericke and Gilbert, 
and after them the illustrious predecessors 
of Volta—Coulomb, Cavendish and our 
own Franklin—all experimenting with 
high-tension electricity. 

When Volta made his remarkable ex- 
periments the attention of the whole 
scientific world was focused upon the as- 
tonishing phenomena of current electric- 
ity and little attention was paid to the 
better known but even less undersood hap- 
penings that had been noticed by earlier 
workers. The electric spark and light- 
ning had been proved to be identical; 
the “Leyden bottle” was part of the lec- 
ture apparatus of the teacher of natural 
philosophy, much used to shock the un- 
warv; the glass-plate machine was _ the 
final development of apparatus for gen- 
erating such electricity, and everybody was 
satisfied that knowledge of “frictional” 


electricity. was complete. 


The invention of machines working on 
the principle of the electrophorus by Holtz 
and Toepler and Wimshurst was, really, 
a sort of digression from the path of elec- 
trical progress. Most of the electricians 
of the middle of the nineteenth century 
were too busy setting current electricity 
to work to find time for experiment and 
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investigation in the interesting and prom- 
ising field of high-tension work. Indeed, 
it was not until the study of alternating- 
current apparatus was taken up that high- 
tension effects received the share of atten- 
tion that their importance demands. The 
immortal labors of Maxwell and Hertz 
had already given to the world the idea 
of currents of enormous frequencies. 

So far, the only important application 
of currents of high frequency and at high 
tension has been in the wireless telegraphy 
systems of a dozen investigators and in- 
ventors. The further investigation is 
pushed along these lines the more it seems 
certain that in the future electrical trans- 
mission of intelligence, if not of power, 
may find occasion to make use of their 
phenomena. While few dare to hope to 
receive messages from our colleagues on 
other planets we still may find consider- 
able use for a system of intelligence trans- 
mission using that portion of the ether we 
live in. Meanwhile a vivid imagination 
can conjure up visions of dreadful and 
endless litigations between rival companies 
engaged in simultaneously disturbing the 
earth’s electrostatic charge for power 
transmission purposes. 

Seriously speaking, though, there is 
room for much invention and ingenuity in 
the application of wireless telegraphy to 
useful purposes. There seems no in- 
herent reason, in the light of recent 
achievements, Why we may not hope to see 
transatlantic vessels in constant communi- 
cation with shore during the whole length 
of their voyages. Certainly the perfec- 
tion of wave signaling from its present 
beginnings to that degree of perfection is 
no longer a step than has been taken in 
telephony between the magneto instru- 
ments of Professor Bell and the apparatus 
that works daily in all sorts of weather 


between New York and St. Louis. And 
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if we once have the system of communica- 
tion outlined above in working order, 
marine losses, both of lives and property, 
will be vastly reduced. While on the sub- 
ject of marine losses, it seems that a sys- 
tem of wave signals visible throùgh thick 
weather to a wave cohering instrument, in- 
stead of high-frequency waves visible to 
the eye under good weather conditions 
only, coming from certain French coast 
lighthouses might have avoided a some- 
what spectacular narrow escape we were 
reading about in the dailv papers last 
week. 

The maritime uses of a signaling sys- 
tem of this character, no matter how much 
they appeal to our sense of the romantic, 
are by no means the most important. A 
system for military use that would be 
capable of operation under the exigencies 
of war would be of enormous value. 
Suppose it had been in operation at Lady- 
smith and Mafeking last Summer—of 
what untold importance would it have 
been to an anxious nation? Then, even 
in time of peace and for the less interest- 
ing uses of commerce, such a wireless— 
especially a cableless—system would be of 
high value. We need a transpacific cable 
just now, but if wireless signaling will 
work across 3,000 miles of sea we can dis- 
pense with it. 

The inventors who have done most in 
this direction have almost promised us 
this perfection. It is much to be hoped 
they can make their assertions good. 

Coming back now to the high-tension 
current as it has been developed in mod- 
ern engineering practice, we sce that to it 
we must look for one of the most impor- 
tant industrial developments of electrical 
engineering—the long-distance transmis- 
sionof power. Certainly the immediate fut- 
ure scems to contain nothing more promis- 
ing than the developments of this art that 
may be confidently expected. In about 
10 years we have graduated up from elec- 
trical pressures of 3,000 volts to those of 
about 30,000 volts, and there seems no 
very good reason for not going higher 
where this is required. Already transmis- 
sions in excess of 150 miles have been 
undertaken—not as experiments or to 
demonstrate anything, but to earn money. 


From these considerations it will be seen 
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that there is hardly any branch of elec- 
trical application more fruitful or prom- 
ising than that dealing with currents of 


high frequency and high tension. 


WHAT SHOULD AN ELECTRIC LIGHT 
STATION SELL? 

The natural answer that one might give 
to the question above is electric light, but 
a moment’s thought will show that the 
large majority of stations to-day are sell- 
ing electrical energy, not light, and that 
the customer gets the benefit of any im- 
provement in lamps or translating de- 
vices. Is this a proper business method ? 

No less an authority than Mr. Edison 
has always contended that the proper 
business of the lighting station is to sell 
light. It is convenient to figure cus- 
tomers’ bills in kilowatt hours, because the 
meters read in those units, but the aver- 
age customer would not recognize a kilo- 
watt if he saw one and reallv has no in- 
terest in the financial transaction with the 
company beyond 
worth of light. 


. SAA .’ 

getting his money's 
He would be just as well 
satisfied, in most cases, to pay by the lamp- 


hour or the candle-hour. 
If, under the present state of things, a 
vital improvement should be made in 


lamps the public in general would benefit, 
and the business of the stations might 
actually be reduced. If a lamp of twice 
the efficiency of those now used should ap- 
pear, it is perfectly evident that half the 
energy consumed at present would give 
the user the same quantity of light—and 
he would pay only half as much for it. 
If he is satisfied with his light bills now 
why not let him continue te > satisfied 
with the same light for the san : money 
assuming the better lamp to come? 

Of course this sounds like suggesting 
that an outrage be worked upon the con- 
fiding public, but the main question is: 
Who is to reap the benefit of future im- 
provements in lamp making? It is well 
enough for the stations to sell current, as 
such, for operating motors, for in these 
machines the efficiency is already as high 
as there is any reasonable chance of ever 
making it. With the lamp, though, the 
conditions are entirely different. The ab- 
solute efficiency of the incandescent lamp 
is less than five per eent. Certainly there 
is room enough for improvement, and 
hope for it, too. When it comes, the kilo- 
watt-hour, at so many cents, will give the 
user an increased amount of light for 
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which he will pay the station nothing. 
And he is perfectly willing to pay for more 
light, or at least to keep on paying what he 
pays now for the same light; it does not 
concern him to worry about kilowatts; 
what he thinks he is buying is illumina- 
tion. Is it not a fair question, then, to 
ask if the stations would not do well to 
consider selling light instead of selling the 
crude material from which it is made by 
a wasteful and certainly improvable 
process ? 


The article by Mr. R. C. Hull, on an- 
other page of this issue, in which the con- 
clusion that an accumulator installation 
in connection with an electric railway sys- 
tem permits the reduction of the weight 
of generating units by one-half—in other 
words, reduces enormously the stresses 


upon all the machinery—is of much in- 
terest. The diagrams with it illustrate 
remarkably well the important betterment 
in the load-curve of the generating appa- 
ratus brought about byabattery. Mr. Hull’s 
conclusion that the power problem in an 
electric railway plant resolves itself into 


consideration of the average load and the 


fluctuations—engines and generators to 
supply the average output and a battery 
to take care of the variations—is an ex- 
cellent expression of a fact which electric 
railway managers are beginning to appre- 
ciate. 


One of our esteemed contemporaries 
has wandered from the beaten sine curve 
which has hitherto been the locus of its 
editorial subjects and taken a fling at 
poor, abused Dicky Le Gallienne. It says: 
“And now comes Richard Le Galliene, so 
well known for his economical writings on 
the golden-haired girl.” Even if one is 
going to make a mouthful of a poet, 
theres no use to spell his name wrong; 
also he wrote about the “golden girl,” not 
referring to her hair particularly, and cer- 
tainly his publishers have not found him 
economical. How curiously twisted some 
things can get sometimes! 


It is strange how little attention has 
been given to the vitally important trans- 
portation problem presented by electric 


towage on canals and other waterways. | 


During the last thirty years the perfectior 


of railway methods has relegated the can: 
to the background, but while there ni 
sems no great possibility of cheapery 
railway transportation costs there if 
wide field open for experiment and inve 
tion in the canal, 
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THE THEORY OF ALTERNATING DYNA- 
MO-ELECTRIC MECHANISMS—XI. 


BY W. ELWELL GOLDSBOROUGII. 


The discussion of the example em- 
bodied in the set of practical conditions 
cited in table 1, page 658, is not complete 
without a mathematical treatment cover- 
ing each step and showing the exact theo- 
retical relation between the several ele- 
ments. | 

By the assumptions a circuit of 1.04 
ohms resistance, which contains an in- 
duction coil having a laminated iron core, 
has impressed upon it an electro-motive 
force of which the equation is 

; e = 100 sin w £, (114) 
the resulting current is expressed by the 
equation— 

i = 60 sin (w £ — 30°) + 10 sin w £, (115) 
therefore the component of the impressed 
electro-motive force that overcomes the 
resistance of the circuit, or the ohmic 
electro-motive force, 
eé.=tr=l x 1.04 = 62.4 sin (w é — 30°) 
+104 sin 3w é, (121) 
since it is in phase with the current. 

Now, as defined on page 658, the elec- 
tro-motive force that overcomes the in- 
ductance of the circuit is an electro-motive 
force that lags less than 90° behind the 
current and performs work to the extent 
of providing the energy consumed by 
hysteresis and eddy currents. Its value 
at any instant will, therefore, be the 
difference between the values of the im- 
pressed electro-motive force and the ohmic 
electro-motive force. The equation of 
the inductance electro-motive force can 
then be obtained by the method developed 
on page 479. Applying this, we have, 

e, =e —e, = 100 sin w £ — 62.4 sin 

(w £ — 30°) — 10 4 sin 3 w £. (122) 


Now,— 
100 sin w ¢ — 02.4 sin (w ¢ — 30°) 
= 100 sin w £ — 62.4 sin w £ cos 30° + 
62.4 cos w é sin 30° 
= (100 — 62.4 cos 30°) sin w ¢ + 
62 4 sin 30° cos w ¢ 
= 4/100* + 2x 100 x 62.4 x cos 30° + 52.4? 
: 62.4 sin 30° 
-1 
ae (~ Pan 100 — 62.4 cos 30° 
= 55.54 sin (w £ + 34° 9’). 


Therefore 
e, = 55.54 sin (w ¢ + 34° 9’) — 


‘ | 10.4 sin 3 w £. (123) 


\The equation of the wave of magnetic 
< (®) can now be obtained directly 
`n (123) by integration. Applying 
‘ation (44), page 596, we get, — 
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a = e, = 55.54 sin (wt + 34° 9’) — 
10.4 sin 3 w /, 
therefore 
$ = — — cos (w E + 34° 9’) + 

0.4 

3 4, COS 3wt (124) 

55.54 . 
= = Taa (w £ — 55° SL’) + 
3.46 


a sin (3 w £ + Y0). (125) 


This is the equation of a curve the 
ordinates of which are proportional to the 
total flux permeating the core of the in- 
duction coil. When plotted it follows the 
curve marked ®, in Fig. 29, so closely that 
the difference between the curve tracings 
is imperceptible in a drawing of this size. 
To convert the instantaneous values given 
by equation (125) to actual flux lines or 
webers they must be multiplied by a con- 
stant which is a function of the dimen- 
sions of the coil. ‘The method of proceed- 
ing in such a case is explained on page 569. 

Equation (125) shows that if a wave of 
magnetic flux induces in a coil of wire an 
electro-motive force which is a complex 
harmonic function the wave of magnetism 
is also a complex harmonic function And 
that, moreover, the wave of magnetism 
contains the same number of harmonics 
as the induced electro-motive-force wave, 
but that the amplitude of each of the 
upper harmonics of the wave of magnetic 
flux is reduced in proportion to its fre- 
quency coefficient. In the present in- 
stance the third harmonic is only one- 
third as prominent in the wave of mag- 
netic flux as it is in the electro-motive- 
force wave of inductance. Therefore the 
wave of magnetic flux approximates a 
simple harmonic wave much more nearly 
than does the inductan:e electro-motive- 
force wave. Very slight departure in a 
wave of magnetism from a pure harmonic 
wave may give rise to marked distortions 
in the electro-motive-force wave which 
it induces. For this reason it is a very 
difficult matter to construct generators of 
alternating-current power to produce pure 

harmonic electro-motive-force waves. 
In the case of the ‘‘ equivalent curves ” 
we have as before, 
e = 100 sin w £, (114) 
also 
v = 60.8 sin (w £ — 31° 19’), (120) 
therefore 
e' = e'r = 63.25 sin (w £ — 31° 14’) 
(126) 
and consequently 
e' =e — e, = 10 sin w t — (3.25 sin 
(w é— 31° 19’) 
= 56.5 sin (w é + 35° 33'). (127) 
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Now from (127), by the same method 
employed in determining the equation 
for $, we have 


56.5 


> = a C08 (w ¢ + 35° 33’) 


= es sin (w £ — 54° 27'). (128) 

By this calculation ®' lags (54° 27’ — 
31° 19’ = 23° 8’) behind the equivalent- 
current curve. This checks*the deter- 
mination of 24° 19’ previously obtained by 
the less exact method. 

About the same difference exists be- 
tween the approximate and accurate de- 
terminations of the angle of advance of 
the equivalent inductance electro-motive 
force ahead of the impressed electro- 
motive force. The approximate value 
being 34° 22’ and the theoretical value 
35° 33’, 

To check the effective values of the 
electro-motive forces we must apply equa- 
tion (105) to (121) and (123). 

Then 
E, = .707 y 62.41 + 10.4? = 44.71 volts, 
as against the value of 44.7 obtained by 
the graphical method. 

In the same way 


E, = .107 955.54? + 10. 42 = 39.94 volts, 


which by the graphical method is 39.57. 
In the above we have a good comparison 
of the relative value of graphical and exact 
mathematical methods of deriving results. 
It is seen that the approximate methods 
are sufficiently exact, and to be relied 
upon, when carefully applied. A graph- 
ical construction has also the virtue of 
presenting to the eye a clearer conception 
of the relative ee of the quantities 
involved than can be derived from an in- 
spection of mathematical formule. 


ON CIRCUITS CONTAINING RESISTANCE 
AND CAPACITY. 


The quantity of clectricity contained 
in a condenser at any time is expressed by 


the equation : — 
q=Ce, (129) 


in which g =the quantity of electricity 
in the condenser expressed in coulombs, 
; = the PE of the condenser ex- 
pressed in farads and e, = the difference 


of potential between the opposed sets of 
condenser plates 

From the nature of the relation of g 
ani e, it is evident that if a small quantity 
of electricity dq is added to the charge 
of the condenser in the time d ¢, a cur- 


rent, 
t=dq+dt, (130) 


will flow in the conductors counecting the 
condenser to the source of electro-motive 
force during this time; or, in other 
words, the value of the current flowing in 
the line at any instant ts equal to the rate 
of change in the value of the charge con- 
tained by the condenser. 
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Science 


Brevities 


Fireproofing Wood—A successful Ger- 
man method of fireproofing wood is as 
follows: Subject the wood from six to 
eight hours to the boiling heat of a solu- 
tion of 33. grammes of manganese chlor- 
ide, 20 grammes of orthophosphoric acid, 
12 grammes of magnesium carbonate, 10 
grammes of boracic acid and 25 grammes 
of ammonium chloride, in 1 litre of water. 
The wood thus treated is said to be per- 
fectly incombustible even at great heat, 
and to be also protected by this method 
against decay, injury by insects and putre- 
faction. 

The Light Cure — We notice that the 
Deutschen Medizinischen Wochenschrift 


has published a communication by 
Dr. H. Strebel, of Munich, on the 
deadly effects produced by the in- 


visible rays of the electric discharge 
upon bacteria, says .the Electrical 
Engineer. The doctor, it seems, has suc- 
ceeded in proving that the invisible rays 
of a powerful induction spark are capable 
of killing strong cultures—for instance, 
of micrococcus prodigiosus—within the 
short space of, say, 20 minutes, even 
through a thick medium of quartz. The 
induction spark is naturally rich in ultra- 
violet rays, but by employing certain sub- 
stances as electrodes and a Leyden jar as 
a regulator and accumulator of the elec- 
tricity, the richness of the spark in ultra- 
violet light may be enormously increased. 
Dr. Strebel used electrodes of aluminum 
and cadmium, when the ultra-violet por- 
tion of the invisible spectrum, rendered 
visible to the eye by projection on a fluor- 
escent screen, exceeded the visible portion 
of the spectrum by more than four times 
in length. Further experiments showed 
that the invisible ultra-violet rays, after 
the passage of light rays through a system 
of Finsen filters, had been completely ab- 
sorbed by the apparatus, and that the de- 
structive chemical influence which the ap- 
paratus had upon bacteria was due en- 
tirely to the agency of the visible rays, 
especially those of the blue-violet order. 
But the latter rays have but little chemi- 
cal effect compared with the invisible 
ultra-violet rays, wherefore the success of 
the experiment bears very largely on the 
improvement of the light-cure process— 
that is to say, the strengthening of the 
bacteria-killing capacity of the light—be- 
sides the simplification and cheapening of 
the process, for compared with the 80 
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amperes required by the Finsen filtering 
apparatus, only a very small current is in- 
volved in the case of the Roentgen appara- 
tus. Dr. Strebel has also been engaged in in- 
vestigating the permeability of different 
mediums for ultra-violet rays and their in- 
fluence on different kinds of bacteria. 


Aluminum— Aluminum is, at the present 
price, the cheapest metal in the market, 
with the exception of iron, zine and lead, 
says the London Electrical Review. This 
metal is now extensively used in place of 
copper, brass, tin, and in some cases even 
iron, especially when the reduction of dead 
weight is a question of great importance. 
Aluminuin is also beginning to be very 
largely used in connection with electricity, 
as electrical conductors of this metal, giv- 
ing the same conductance as copper, weigh 
only half as much and cost less. It is im- 
possible to foresee the ultimate extent of 
the use to which this metal can be put, 
but the progress made in aluminum during 
late years justifies the most sanguine ex- 
pectations. Twenty years ago the total 
output in the world did not exceed four 
or five tons, and its price was about £6,- 
000 per ton; 10 years ago its price was re- 
duced to about £2,000 per ton, and the 
output increased to about 30 tons per an- 
num; now the price is from about £130 to 
£140 per ton, and the output during the 
last 12 months is reckoned at 5,000 tons. 
Considering the number of uses to which 
this metal can be put, the output is yet 
very insignificant in comparison with the 
output of other metals. Up to the year 
1854 aluminum was nothing but a labora- 
tory curiosity, but after that date small 
works for its production on a commercial 
scale were put up, both in England and 
France. It is only during the last 10 
years, since the production of aluminum 
by the electric process has been started, 
that it has been possible to put it in the 
market at such a price as to compete with 
other common metals, with the result that 
in 10 years the demand has increased 
from 30 to 5,000 tons, and will undoubt- 
edly go on increasing at a very rapid rate. 
Aluminum is only produced in the world 
by four different companies, viz., the Brit- 
ish Aluminum Company, who are the sole 
producers for the United Kingdom and 
the Colonies; the Pittsburgh Reduction 
Company, the sole producers for the 
United States; the Société Electro- 
Métallurgique Francaise, the sole pro- 
ducers for France, and the Société 
Anonyme pour l’Industrie de PAlumi- 
num, the sole producers for the rest of 
the Continent. 

Spark Telegraphy—In the early days of 
Mr. Marconi’s experiments on wireless 
telegraphy, the German Emperor com- 
missioned Professor Slaby, of the Char- 
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lottenburg Polytechnic Academy, to pro- 
ceed to England and investigate Mr. 
Marconi’s invention, says the Ælectrical 
Engineer. We believe that in this case 
a report was made to the Emperor, and 
that the professor demonstrated the suc- 
cess of wircless telegraphy by means of 
signaling stations in the palace grounds 
at Potsdam. These experiments were con- 
ducted some years ago now, and since that 
time Professor Slaby has continued to 
make investigations on the subject, and 
has been responsible, together with Count 
Arco, for a number of improvements. 
These improvements were explained in a 
lecture delivered recently in Berlin to 60 
eminent scientists. The lecturer was hon- 
ored by the presence of his Emperor. The 
Berlin correspondent of the Standard states 
that the professor commenced his lecture 
by expressing preference for the term 
“spark telegraphy” to that of “wireless 
telegraphy.” This was so because an elec- 
tric spark had hitherto always been neces- 
sary for the practical success of the meth- 
od. He went on to comment on the Mar- 
coni system, and condemned, for certain 
reasons, the transmitting device used by 
Marconi. We gather from the report be- 
fore us that this was condemned because 
of the comparatively good oscillatory char- 
acteristics of the Marconi circuit,. which 
had been adopted to enable the receiving 
instruments to be timed to the same period 
as the transmitter. This effect, however, 
can be increased by a new method discov- 


ered by Professor Slaby, which, it appears, | 


consists of inserting a spiral in the circuit 
in order to render the waves more per- 
sistent. In the lecture in question two 
receiving instruments were connected with 
the hghtning conductor on the company’s 
chimney. Telegrams were transmitted to 
and from two stations, one of which is 
about eight and one-half miles distant, 
and the other at Charlottenburg, about 
two and one-half miles distant. After be- 
ing called, these two.stations telegraphed 
their names simultaneously to the con- 
ference hall 10 times as quickly as could 
be done by the present system, and on 
ordinary Morse strips. At the conclu- 
sion of the lecture the Emperor expressed 
his high satisfaction at the great success 
of the new method, and conversed with 
the lecturer and others present for more 
than half an hour, surprising many of 
them by his thorough knowledge of the 
system. Valuable evidence of the prac- 


tical use of wireless telegraphy was pro- ` 


vided recently, é 
sent. from the Princess Clementine te 
Ostend, asking that a tug might prf 
ceed to the assistance of the bark Med 
which had gone onto the Ratal Ba 
The exact position of the vessel was siy 
and a tug was thus able to go to her asà 
ance, i \ 


when a message was < 
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INFLUENCE OF STORAGE BATTERIES 
UPON RAILWAY GENERATING 
APPARATUS. 


—— ———— 


BY R. C. HULL. 


The most economical weight of ma- 
chinery to operate under a given load has 
always been an important factor in ma- 
chine design. When the load is a steady 
one the problem is comparatively simple, 
but when of an intermittent or fluctuating 
character it becomes both varied and com- 
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they illustrate the only cause of the ratio 
of the weights of a railway engine and one 
to furnish the same average power when 
the load is practically steady. 

This ratio I find by a number of com- 
parisons is about two to one. In other 
words, the best experience of to-day is that 
to operate a railway station satisfactorily 
the engine must be twice as heavy as it 
would have to be if the load were steady. 

The nature of these fluctuations is hard 
to classify. By watching the ammeter of 
a railway generator at work a difference 
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Fic. 1.— CURVE SHOWING FLUCTUATION IN LOAD ON THE SCATION OF THE PENSACOLA 


ELECTRIC TERMINAL RAILWAY COMPANY, PENSACOLA, FLA. 


For intermittent work such as that re- 
quired of an engine operating a rolling 
mill the most important questions that 
arise are as follows: The weight of fly- 
wheel required to furnish the momentum 
which, with the addition of the power given 
bv the engine, will do the work at the 
proper speed; the proper strengthening 
of the different engine parts made neces- 
sary by the shock due to the sudden load ; 
and the size of the engine necessary to 
carry the average load. 

An excellent example of a fluctuating 
load is the load on the station of an electric 
railway ; fluctuating,as it does, widely, con- 
tinuously and unsteadily. The car motors 
fluctuate from no load to full load and the 
station load is the resultant of their fluc- 
tuations. This resultant is shown graphic- 
ally by diagrams obtained by taking five- 
second ammeter readings on three stations, 
which diagrams are submitted here. 

Fig. 1 represents the fluctuations on 
the station of the Pensacola Electric Ter- 
minal Railway Company, Pensacola, 
Fla. 

Fig. 2. Those on the station of the Cen- 
tral Railway, of Baltimore, Md. 

Fig. 3. Those on the P street station of 
the Metropolitan Traction Company, 
Washington, D. C. 

These diagrams are important, for, in- 
asmuch as they show the load fluctuations, 
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limits, the duration of the peak is greater 
or less. 

Let us note the effect of a shock of this 
nature on a generating outfit, composed of 
a generator direct-connected to a Corliss 
type of engine. The conductors on the 
armature are subjected alternately to a 
light then heavy pressure in the direction 
opposite to that of rotation; causing in 
them a tendency to loosen. The armature 
has a tendency to loosen on its shaft and 
to get out of balance. The sudden changes 
of load tend to make the brushes spark 
heavily. These effects have lead to the 
development of an armature as solid as 
mechanical ingenuity can make it, forced 
on the shaft under great hydraulic pressure. 
The generator must be very carefully de- 
signed to prevent excessive sparking and 
the conductors and commutator must be 
fitted with the greatest care. 

The shock is communicated to the en- 
gine through the shaft and is separated 
into two portions, one acting on the fly- 
wheel and one on the rest of the engine 
through its crank and its reciprocating 
parts, the proportion given to the latter 
depending upon the weight and velocity 
of the flywheel. A shock is thus com- 
municated to the entire engine for 
which porin must be made in 
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will be noted in the character of the fluc- 
tuations, some being of great rapidity, 
others more gradual; some will remain at 
the peak for an appreciable time, others 
for but a fraction of a second. 

They, however, have more nearly the 
character of a sudden load than of one 
gradually applied, and in their action on 
the generating apparatus have the effect 
of blows more or less glancing as, within 
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the form of increased strength. More- 
over, as there is no knowing just how 
long the fluctuation will last, nor how soon 
another will follow, the size of the cylin- 
ders must be increased in order to supply 
power to keep up speed. We have thus an 
increased weight throughout due both to 
the power required to take the fluctuation 
and to the shock of the fluctuation. 

The steam piping must be enlarged to 
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a certain extent to allow for the extra 
steam necessary or else the fluctuations in 
pressure will tend to make leaky joints. 

It is only when we reach the boiler that 
we find practically no change in con- 
ditions between a steady and a fluctuating 
load, as the steam drum should form a 
reservoir of sufficient capacity to furnish 
the necessary reserve. This reservoir is 
necessitated by the design of both the re- 
turn tubular and the water-tube boiler and 
is increased by the use of superheaters and 
steam separators. 

These points have only been touched 
on lightly as I have neither the intention 
nor the ability to go deeply into the ques- 
tion of the strains on railway apparatus 
under different conditions of service. I 
think, however, that I have brought out 
plainly one important combination of 
cause and effect. 

The cause is the fluctuation of the rail- 
way load. 

The effect is the enormous increase in 
weight and size of railway station ap- 
paratus, together with a vain attempt on 
the part of designers to standardize the 
same; vain, inasmuch as each road has its 
own fluctuation idiosyncrasies; a single- 
track road, a double-track road, one with 
light grades, one with heavy grades, high 
speed, low speed, many stops, few stops, 
ete., all taking the same average horse- 
power, will each have a fluctuation peculiar 
to itself, which must be taken into account. 
Furthermore, as the number of cars in- 
creases the fluctuations decrease in com- 
parison with the average. How impossi- 
ble then must it be to determine the size 
and weight of the apparatus necessary in 
any case, save by an educated guess. The 
result has been to build units with strength 
sufficient to stand almost any strain, load 
them to the limits of their capacity, and 
if more power be needed add more units. 

This is of course all wrong and but for 
the rapid development of the electric rail- 
way and its increased earning capacity 
over horse, cable, and even steam railways 
that it has displaced, the evil would have 
been more carefully considered and its 
remedy more diligently sought ; and as the 
latter is directly under our noses I have 
no doubt that it would have been quickly 
discovered. 

When the electric storage battery de- 
veloped from a scientific possibility into a 
commercial reality, the remedy was at 
hand, and it has been already applied in 
a number of cases in which engines and 
generators, ready for the scrap heap as 
far as operating under the existing con- 
ditions of service were concerned, were 
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given a load condition under which they 
could operate without trouble. 

Whether at the power station or on the 
line the function of the storage battery is 
the same—to take the load fluctuations; 
and at the present time the percentage of 
the fluctuations taken by the battery under 
ordinary conditions is 90 per cent. If 
necessary this percentage could be made 
higher, but it is considered high enough. 

I have submitted two diagrams, Figs. 
4 and 5, showing the effects of batteries in 
railway service. 

Fig. 4 represents the current taken by 
the Union Electric Railway Company, 
of Dover, N. H., the rotary transformer 
which furnishes the power and the charge 
and discharge of the battery. 

Fig. 5 shows the fluctuations in voltage 
with and without the use of a battery. 

These diagrams illustrate how faithfully 
the battery can be made to perform its 
duty, and how closely the generator load 
approximates to the average. 
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of time and improvement, at least until 
the twentieth century gets out of its 
swaddling clothes and begins to outclass 
them all. 

Among the shining marks of progress 
has been the trolley system, which has so 
rapidly and effectively wiped the lumber- 
ing horse car off the face of the earth. 
It has been welcomed everywhere in all 
countries which pretend to be up to the 
times in progress. It has, in short, been 
a boon to humanity—which here expressly 
includes femininity. But in pondering over 
the gigantic strides of the electric motor 
car, it strikes one who has been actively 
engaged in building trolley roads and thus 
assisting at their magnificent entry into 
the hearts of the people—and the mag- 
nates—that, after all, there has been a 
serious retrogression. 

Ten years ago, imperfect as the system 
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The question now arises, why should not 
the design of railway apparatus be changed 
to that of apparatus to supply the average 
load required, and the answer is hard to 
conceive. That the storage battery is of 
a value more than commensurate with its 
cost when the load is subject to heavy 
fluctuations, no intelligent engineer, con- 
versant with the situation, will deny. 
When the fluctuations are so light that the 
battery is not of such a value the railway 
apparatus designed for the average load 
will take care of them. The standardiz- 
ing of apparatus would become much sim- 
pler and the saving both in material and 
labor very great. 

The problem of power would resolve 
itself into the average, to be taken by the 
station, and the fluctuation, to be taken by 
the battery; and the amount of each could 
be increased with increased demand. All 
uncertainty would be removed and first 
cost and economy of operation would be 
reduced to the lowest possible point ob- 


tainable. 
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The Biot on the Trolley System. 


To THE EDITOR OF ELECTRICAL REVIEW: 


Encomiums on the wonderful progress 
of the nineteenth century are all the rage, 
and truly the past century is likely to 
stand as the leader in the onward march 


may have been, the physical operation of a 
trolley car was all that could be desired by 
the most exacting passenger. Its start 
was as gentle as a Summer zephyr, yet by 
gradual and alinost imperceptible degrees 
it could rise to the furious pace of the 
cyclone. Acceleration was as rapid as it 
is to-day, but there were no bone-wrench- 
ing jerks, passengers were not piled up 
against one another nor suddenly flung 
into unexpecting laps. All went smoothlv:; 
every one who rode was content and even 
delighted; growls were infrequent, and 
the nickels flowed in comforting volume 
into the coffers of the magnates. But it 
was soon discovered that this gentle, soul- 
soothing starting and acceleration of the 
cars, for some reason, was a devouring 
cancer on the expense account. Signals 
were set for the electrical inventor who 
was then poised aloft absorbed in the 
realm of theory, and le swooped down 
upon the field and tackled the motor and 
its equipment. The struggle was short 
and the dear old rheostat was soon plucked 
out, the motor was turned topsy-turvey 
and finally emerged as the great moncy- 
saver, the “series parallel system,” while 
the old rheostat was ignominiously flung 
into the scrap-pile and substituted by the 
new controller, the great physical trainer 
of modern times. From the point of view 
of the magnate and his superintendent, 
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the change was magical. Motors there- 
after needed less inspection and repairs, 
coal bills could be lessened, or else more 


collection-baskets passed around in the 


shape of additional cars. All this was 
very well, and the dear public got more 
frequent service for its money, more nick- 
els went to the receiver’s office every trip, 
and trips cost a few cents less to the rail- 
Way companies. Besides the direct finan- 
cial benefit thus conferred by the series 
parallel system upon the ledgers of the 
magnates, it has placed a fearful weapon 
in the hands of the motorman when he 
happens to be in bad humor and wishes 
to show it to the unfortunates who may be 
riding with him. All he has to do is to 
jump his notches a little more rapidly 
than usual and away go the standing pas- 
sengers, sprawling all over the car. Limbs 
may be wrenched, bones may be broken 
and serious hurts sustained, but the 
motorman only chuckles softly to himself 
and delights in the thought that he can 
clear himself and blame it all on the 
pesky controller. 

But, I ask, is this the best the elec- 
trical inventors of this enlightened age 
can do for the poor contributors of the 
nickels? Must we always continue to 
submit to this abominable slam-bang 
method of starting cars? Is there no hope 
at all for the poor passengers who have 
to go through this purgatorial preparation 
twice daily? Perhaps time and the proc- 
ess of evolution may develop in us a 
species of sucker on our feet, so that, like 
the fly, we can anchor firmly to the floor, 
or ceiling if need be, and let the motor- 
man do his worst while we placidly smile 
at his fury. But we will not yet give up 
hope that the masterful inventor will come 
forward and show the way, and place on 
the motor-cars an equipment whose con- 
troller will, while preserving the economy 
so dear to the heart of the magnate, com- 
pel an easy and graceful glide of the car 
in starting, and permit all the rapid ac- 
eeleration which can be desired, without 
jeopardizing our bones and placing us at 
the mercy of an ill-tempered party on the 
front platform. We can not even stand 
up for our rights in this matter at pres- 
ent. If we attempt to do so, bang goes 
the controller handle over to the second 
or third notch and our standing is de- 
stroved with equal celerity. 

All other details of the trolley system 
are as near finality as they are likely to 
get. Most of the little every-day troubles 
and annoyances are due to bad workman- 
ship or want of care in the maintenance 
department, and will gradually become 
less and less as time goes on. The thor- 
oughly modern trolley system on our streets, 
whether it be overhead or under-running, 
is a very perfect one in all the details. 
But it will continue to have a blot on its 
character until this continual jerk is done 
away with, and it is to be hoped that the 
electrical journals will begin a crusade 
against it. It can be remedied and will, 
once the inventors can be persuaded to 
take up the subject in earnest, as they are 
bound to do sooner or later. 

T. J. M. 

New York, December 31, 1900. 
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A CENTURY OF AMERICAN EXPORTS. 


BY ARTHUR STANLEY RIGGS. 


The first recorded export from this coun- 
try was made long before the dawn of the 
last century, when, in 1608, a cargo of 
the products of Virginia and a number 
of the aborigines were sent by Captain 
John Smith, governor of the colony estab- 
lished at Jamestown by the London Com- 
pany, to England. From this small be- 
ginning the colonies soon obtained a trade 
in rum, molasses, tobacco and other arti- 
cles of merchandise which met with a 
ready sale in England, thus creating the 
demand for American goods which has 
since built up a commerce of inestimable 
value, not only to us but to the world at 
large. 

It was slow and dangerous work at first, 
this sending of goods across the ocean. 
Pirates of the most bloodthirsty order at- 
tacked and plundered every merchant ves- 
sel possible, committing atrocious crimes. 
Even war vessels fell a prey to the pica- 
roon’s rapacity. The merchant-captains 
of that day armed their vessels heavily, 
drilled their crews like men-o’-war’s-men— 
and took to their heels under a press of 
canvas on sighting a suspicious sail. 
Sometimes they were compelled to heave 
to and fight, such a contest generally re- 
sulting in the capture of the vessel and the 
wholesale slaughter of all the men. Mer- 
chants never counted upon receiving their 
shipments until the vessels bearing them 
arrived in port. Matters continued thus 
for more than a century and it was not un- 
{il the notorious Kidd was hung at Exe- 
cution Dock, in London in 1701, that 
piracy received a permanent check. 

From the small beginning of John 
Smith we have attained during the year 
that ended with December 31, 1900, a 
total of over $200,000,000 for our export 
trade in metals, while for the year ending 
- with June 30, 1899, the enormous total of 
$1,203,931,222 for exports of articles of 
domestic manufacture was scheduled. In 
1820 the Treasury Department at Wash- 
_ ington, D. C., began the publication of 
“Commerce and Navigation of the United 
States” as an annual report dealing with 
exports and imports and furnished gratis 
by the government to the authorities of 
the various ports of the country and sent 
on application to other interested parties. 
Imports during the year which ended 
with June 30, 1899, were valued at $112,- 
150,911, or considerably more than a bil- 
lion dollars in value under the exports for 
the same period. An idea of the value 
of our metal exports may be gathered from 
the statement that in 1890 the copper ex- 
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ported was valued at $2,349,392, and steel 
rails at $315,000; while in 1900 the prob- 
ability is that the copper exports will ex- 
ceed $60,000,000 and steel rails about 
$12,000,000. Iron and steel manu- 
factures for the 10 months ending with 
November 1, 1900, aggregate more than 
$100,000,000; for the calendar year of 
1900 the volume of exports is roughly 
figured at a billion and a half, and imports 
at about $825,000,000. A balance is 
shown in favor of the exports of about 
$650,000,000, or $25,000,000 greater than 
ever before recorded. Cars for steam and 
other railways have been exported in such 
quantities that a total valuation of about 
$4,000,000 has been placed upon them 
within the year. 

In a general way it may be stated, with 
perfect fairness to all other countries, that 
no nation in the world has approached us 
in rapidity of increase in trade, fecundity 
of inventive ideas for practical purposes, 
unlimited enterprise and pluck in facing 
conditions seemingly insurmountable, in- 
exhaustible private resources for carrying 
on trade, and a general progressive and 
aggressive temperament in business mat- 
ters both at home and abroad. Develop- 
ment in some fields of enterprise has not 
been as rapid here as in foreign countries, 
an example of which may be cited in the 
learned researches of the German chemists 
and physicists, but all things considered, 
the United States have a permanent place 
in the very forefront of the industrial 
battle. 

At the present time only one nation, the 
United Kingdom, is ahead of us in the 
value of her exports, and even in this in- 
stance there is not a terrifying margin 
over our figures. Possibly the most re- 
markable fact in our entire export trade is 
the increasing use and demand for Amer- 
ican materials by British engineers, who 
prefer our machinery, structural steel, 
electrical apparatus and many manu- 
factured articles of copper and bronze, 
while articles for ladies’ wear and many 
other equally important objects are in 
steady demand. Our bridge makers have 
closed contracts right and left throughout 
England and her colonies, and in Ger- 
many and Russia, giving better material 
and work and doing it for less money and 
in shorter time than can the British firms, 
who view our usurpation of their time- 
honored rights with astonishment and dis- 
may. 

Africa has American telephone and tele- 
graph wires as far inland as the Belgian 
Congo; in the Sandwich Islands is an 
American electrical supply house and en- 
gineering firm; Canada is generously illu- 
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minated with arc lamps from New J ersey ; 
interior China and Japan and Corea are 
full of our manufactures, particularly 
stecl, machinery and electrical goods; the 
Sublime Porte recently admitted a con- 
signment of American electrical apparatus 
—the first to be passed through any cus- 
toms office in the Turkish Empire; far to 
the south the rich Indian principality of 
Johore has ordered an electrical plant at 
a cost of over $800,000. The story reads 
like a romance and there is not to-day a 
single civilized country in the world that 
has not some American product bearing 
upon it, where all may read the magical 
stamp, “U. S. A.”—the symbol of enter- 
prise, quality and mechanical skill. 

Great American manufacturing plants 
are located in several foreign countries. 
Japan, Belgium, England, France, Ger- 
many, Switzerland and Holland have Bell 
telephones; in Russia, England and 
France the Westinghouse company has 1m- 
portant branches, as has also the General 
Electrice Company. Carnegie products 
are in such demand abroad that one Scotch 
firm has chartered a large steamer of con- 
siderable speed and 4,000 tons burden to 
make eight voyages to Welsh ports, carry- 
ing nothing but Carnegie structural steel ; 
bridges and structural steel for one of the 
great German companies are soon to be 
sent to Bremen by the American Bridge 
Company, that firm having easily dis- 
tanced all competitors.’ India and Siam 
have fallen into line, reports from our 
consuls in Calcutta and Bangkok showing 
the demand in those countries for our 
products. 

When the fine 44-gun frigate Constitu- 
tion put to sea for the first time the re- 
mark was passed abroad that the United 
States Navy was “a bundle of pine boards 
under a strip of dirty ragged bunting.” 
The old Constitution proved her mettle 
and temper in many a hot sca-fight, never 
meeting defeat. To-day our navy has 
won such universal regard that Japan, the 
most progressive of the far Eastern na- 
tions, has had us build her finest battle- 
ship and cruisers, while Turkey, a power 
of many yesterdays, has ordered a cruiser 
from American builders. 

Copper, zine, spelter, lead, tin, tin-plate, 
semi-precious metals of all descriptions, 
silver and many other metals or metallic 
combinations, form one of the most im- 
portant branches of our export trade, and 
of these copper is easily in the lead, the 
American copper mining industry never 
having been before in so flourishing 4 
condition as at present.~ Between Jan- 
uary 1 and October 1, of 1900, 448,000,000 
pounds of copper were produced in the 
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United States, worth from $72,000,000 
to $75,000,000. Allowing all expenses at 
eight cents a pound, the net earnings for 
the nine months production shown above 
would be equivalent to between $35,- 
840,000 and $37,500,000, while the profit 
as figured will nearly equal the total value 
of the home product of 1894. Foreign 
deliveries for all of Europe during the 
same period amounted to 408,892,160 
pounds, or very considerably less than our 
individual production. Agricultura] pro- 
ducts exported in the first nine months of 
1900 rise $50,000,000 higher in value than 
for the same period in 1899; manu- 
factures, $60,000,000; mining products, 
$7,000,000 more; and forest products 
$5,000,000 over the previous year’s fig- 
ures, the greatest growth being in the ex- 
port of raw cotton and manufactured 
iron and steel. 

Reports solicited from the customs offi- 
cials of the ports of Boston, New Orleans, 
Philadelphia and Baltimore show that the 
exportation of copper—divided into three 
classes, viz., copper ore, ingots and manu- 
factures—soared far above any previous 
figures recorded, practically doubling the 
figures for the year ending with 1894. 

Apparatus and materials for street rail- 
way construction form items of great im- 
portance. From a value of $1,652,656 
during the first nine months of 1898, elec- 
trical apparatus exported increased to 
$2,090,787 during the same period in 
1899 and to $3,987,405 during the first 
nine months of the past year. Instru- 
ments and apparatus for scientific pur- 
poses, in which classification are included 
telegraph, telephone and similar electrical 
apparatus, show a similar increase, the 
values for the periods named being re- 
spectively $2,312,555, $4,101,014 and 
$4,849,789. 

Our copper mines are producing so fast 
and yield such excellent raw material that 
were it not for the steady demand from 
and heavy shipments to foreign ports the 
local market would be overstocked in a 
single week, the mine owners would lose 
millions of dollars, the thousands of work- 
men to whom they give a living would be 
discharged for lack of work, and whole 
sections of the country would suffer ter- 
ribly from need of the actual necessitics 
of life. This foreign market not only af- 
fords a wide field for our copper and other 
goods, but it also greatly strengthens the 
tone of local markets, keeping quotations 
steady at good prices, being thus of benefit 
not only to the manufacturer and the 
workingman, but to the stockholder and 
the broker. 

The outlook for the export trade of the 
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United States is so pregnant with promise 
that only the wildest conjectures can be 
hazarded at its condition in the course of 
the next hundred years. Manufacturers 
are even now working their mills and 
plants night and day, seven days in the 
week, every week in the year, to fill home 
orders, which in many instances are ‘al- 
ready far behind, and many of the repre- 
sentative concerns of the country say that 
they do not desire any more export trade 
for this very reason. 

From nothing in the past 100 years we 
have developed an export trade of over a 
billion and a half dollars in value. What 
the year 2001 will show no one may know, 
but from the present indications we may 
look for 10 or 20, possibly 50, times as 
great a business. 


Electric Locomotives for the New 
York Central Railroad. 


Notification has been received by the 
Rapid Transit Commission, of New York 
city, that the New York Central Railroad 
Company will build subservice tracks of 
its own under the Forty-second street ter- 
minal of that road. The commission hus 
abandoned its former plan of carrying the 
rapid transit tunnel under the Grand 
Central Station to Forty-seventh street, 
taking it instead through Forty-second 
street to Broadway, as was originally 
proposed. The object of the railroad in 
making a loop for suburban trains, put- 
ting in an extra level and perhaps after- 
wards a track connection with the rapid 
transit tunnel, is to obviate inconvenience 
to passengers and the congestion which 
now delays the trains so seriously in the 
tunnel. It will also materially facilitate 
the handling of the heavy crowds of pas- 
sengers which throng the station during 
the holidays and other busy seasons. The 
railroad has been experimenting with sub- 
stitutes for coal-burning locomotives for 
some years past, wishing to use them in 
the tunnel, and if the present plan proves 
effective the subway motors will be hitched 
onto the trains in the railroad sheds and 
used to haul them over the route of the 
underground road, by which arrangement 
trains could be run to City Hall and 
through the East River tunnel to Brook- 
lyn, where connections would be made 
with the Long Island Railroad system. 
In the same manner trains could be made 
up at the City Hall, in Brooklyn, or the 
City Hall, at Manhattan, leaving the tun- 
nel tracks at Forty-second street to run 
over the tracks of the New York Central 
or of the New Haven road as far as may 
be desired, making stops at One Hundred 
and Tenth and One Hundred and Twenty- 
fifth streets on Park avenue, thus accom- 
modating a great number of persons and 
avoiding the use of any steam locomotives 
in the railroad company’s tunnel. 
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THE PRESENT STATUS OF THE ELEC- 
TROLYTIC REFINING INDUSTRY IN 
THE UNITED STATES. 

BY TITUS ULKE. 

(Concluded from page 85.) 

In the tank room a full tank load of 
electrodes is handled at one time by means 
of a rack-frame and traveling crane, and 
charged into one of the 1,600 tanks in the 
refinery referred to, or discharged there- 
from, as desired. This means a great 
saving in the labor item alone, besides 

facilitating very rapid work. 

Walker’s casting machine is also gain- 
ing much favor and is being introduced 
into several large refineries. 

In conclusion I may add that consider- 
able quantities of copper matte and bull- 
ion are now shipped from many parts 
of the world to the United States to be 
treated, chiefly because refining costs less 
here than in Europe, due to the large 
capacities, excellent equipment and pro- 
gressive management of our leading elec- 
trolytic refineries. 

Siulver—The first electrolytic silver re- 
finery in the United States was erected in 
1886 by the Pennsylvania Lead Company 
near Pittsburgh, Pa., and, in its rebuilt 
state, is probably still in operation. It 
has a daily capacity for parting from 30,- 
000 to 40,000 ounces of doré bullion. A 
similar refinery was built a few years later 
by the St. Louis Smelting and Refining 
Company, but 1s now closed down, like the 
balance of this company’s St. Louis works. 
In 1895 the Guggenheim electrolytic silver 
refinery at Perth Amboy, N. J., was erect- 
ed, and later rebuilt and enlarged, so that 
it is now probably the most extensive in 
the world. The Globe Smelting and Re- 
fining Company’s electrolytic silver refin- 
ery, near Denver, Colo., was not started 
until the Spring of 1898. 

In the electrolytic parting of silver and 
gold it is not necessary to obtain the de- 
posited metal in sheet form, as silver in 
crystals is readily melted into bars. Ow- 
ing to the great value of the metals treat- 
ed, the chief aim is to secure a rapid out- 
put. As high a current density is there- 
fore employed as is possible without un- 
duly heating the electrolyte or carrying 
over impurities from the anode. Short- 
circuits produced by the bridging over of 
silver crystals from cathode to anode when 
high-current densities are used can be 
avoided by scraping off the silver crystals. 
These fundamental principles were first 
recognized and commercially applied by 
the late Dr. Bernard Moebius, who, in 
1884 and in 1895, respectively, patented 
the only two forms of apparatus now in 
commercial use. 
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The old Moebius process, in use at 
Pittsburgh, Pa., and Perth Amboy, N. J., 
and in which a fixed cathode is employed, 
is distinguished from the Moebius con- 
tinuous band process, now used at the 
Globe smelter, of Denver, Colo., and char- 
acterized by a moving silver cathode band. 
It will be impracticable to describe either 
of these processes here, but it may be 
pointed out that the Moebius continuous 
band process was abandoned at Perth Am- 
boy chiefly because of the difficulty of re- 
moving the deposited silver from the 
silver belts. A few years ago, however, 
Mr. Gustave Nebel, formerly an assistant 
to Dr. Moebius, discovered that oil will 
prevent the close adherence of the elec- 
trolytically deposited silver crystals to the 
belt, which fact has been successfully ap- 
plied by Mr. Nebel to the band process as 
employed in the new Globe refinery. 

Another important improvement made 
in the last-mentioned plant was the re- 
placement of the platinum electric con- 
tact points, formerly employed, by the 
both cheaper and better conducting con- 
tact points of silver, and the recognition 
of the necessity of removing the silver 
belts from the electrolyte when not in use 
to avoid their gradual solution. 

In conclusion, I may add that the cost 
of parting doré silver by the Moebius elec- 
trolytic process, with careful management, 
should not exceed 20 to 30 cents per 100 
ounces. 

Gold—Regarding the electrolytic refin- 
ing of gold bullion, experiments were 
made at the Philadelphia Mint, during 
the past year, with the Wohlwill process, 
in use since 1880 or thereabouts at the 
Norddeutsche Affinerie, at Hamburg, lead- 
ing to the adoption of this process by the 
United States Government. 

The Wohlwill method of producing 
chemically pure gold by electrolysis, and 
slightly modified by Dr. D. K. Tuttle and 
Mr. H. J. Schlaeker, will be installed at 
the new Philadelphia Mint. Thus far 
about 2,000 pounds of gold bullion have 
been electrolytically refined at the old 
Mint, in Philadelphia, and beside the pure 
gold, platinum and other metals of the 
platinum group were recovered as by- 
products. 

The chief feature of the Emil Wohlwill 
process is the addition of hydrochloric 
acid or sodium chloride to an electrolyte 
of gold chloride, so as to prevent or, at 
least, diminish the evolution of chlorine 
at the anode and the consequent impover- 
ishment of the gold contents of the solu- 
tion electrolyzed. In this respect there 
is an essential departure in the behavior 
of gold from that of copper and silver 
under like conditions. 
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Wohlwill has demonstrated that it is 
practical and profitable to continuously 
purify impure gold and gold alloys by em- 
ploying comparatively weak solutions of 
gold chloride and electric currents of a 
density as high as 100 amperes per square 
foot and even higher, through the com- 
bined influence of higher temperature and 
added hydrochloric acid. 

The clectrolyte used is a solution con- 
taining about 25 to 30 grams of gold per 
litre, and maintained at a temperature of 
about 60 degrees to 70 degrees centigrade, 
with about 20 to 50 cubic centimetres, ac- 
cording to the current density, of fuming 
hydrochloric acid with a specific gravity 
of 1.19, or, instead, 21 grams or more of 
sodium chloride or common salt per litre. 

When sodium chloride is employed, the 
amount of the compound added should in 
every case be limited to 100 grams per 
litre of electrolyte, as otherwise the silver 
chloride present would be dissolved in the 
alkaline chloride and be deposited at the 
cathode with the gold, thus defeating the 
object in view. Therefore the amount of 
sodium chloride in the solution is restrict- 
ed to that which will suffice to bind the 
chlorine evolved at the cathode. 

As Dr. Wohlwill states, when the tem- 
perature of the electrolyte and the quan- 
tity of hydrochloric acid (or salt) therein 
are in proper accord with the density of 
the electric current, the anode gold, plati- 
num, palladium and the bulk of the for- 
eign constituents of the anode will pass 
into the electrolyte under the influence of 
the electric current. The major portion 
of the iridium and other metals of the 
platinum group remain undissolved, and 
with these the silver is separated as solid 
silver chloride. Similarly, a portion of 
the lead is separated in the form of lead 
chloride as soon as the electrolyte becomes 
saturated therewith, or nearly so, while 
the bismuth is separated in the form of an 
oxychloride should the amount of hydro- 
chloric acid present be insufficient to keep 
it dissolved. The above-described insoluble 
mud, which separates and readily drops 
off the anode in small quantities at a time, 
also contains a very small amount of anode 
scrap and gold, forming about ten per cent 
of the weight of the anode in an extreme- 
ly fine state of division. The presence of 
this gold is due to the fact that a portion 
of the anode gold is at once converted into 
protochloride instead of normal chloride, 
and the protochloride immediately after 
formation is decomposed into normal 
chloride and finely-divided gold. 

While, as described, a portion of the 
anode constituents pass over into the solu- 
tion and another portion subsides in the 
form of an insoluble deposit, pure gold 
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is exclusively deposited at the cathode, 
even from solutions of constantly increas- 
ing impurity and with currents of a dens- 
ity of 100 amperes per square foot. The 
gold extracted from the electrolyte at the 
cathode is therefore constantly replaced, 
chiefly by gold dissolved at the anode, and 
in part by equivalent quantities of other 
metals, but as the quantity of gold de- 
posited at the cathode corresponds in part 
with the quantity of silver, lead and bis- 
muth converted into solid chlorides, there 
is a gradual impoverishment of the elec- 
trolyte in gold, which is replaced by the 
addition of a sufficient quantity of gold 
chloride. 

The simultaneous accumulation of for- 
cign constituents in the electrolyte does 
not affect the purity of the gold deposited, 
even if there is an excess of such impuri- 
ties, so long as the proper amount of gold 
is present in the electrolyte. In fact, the 
presence of these foreign constituents is 
even advantageous to the deposition of 
pure gold at the cathode, because the com- 
pactness of the deposit, which is very 
bulky from pure solutions, especially when 
currents of high density are employed, in- 
creases with an increase in the impurities 
in the electrolyte without affecting the 
purity of the deposited gold. 

The above described method of extract- 
ing gold permits of the recovery (from 
large quantities of anode materials) of the 
comparatively small percentage of pla- 
tinum contained therein, which after the 
precipitation of the gold may be directly 
recovered in the form of ammonio-pla- 
tinic chloride. 

Owing to the high value of the anode 
material and of the solution, as well as of 
the product of the electrolysis, it is ad- 
visable to refine within the shortest pos- 
sible time and in the smallest possible 
space. Accordingly currents of the high- 
est possible density and comparatively thin 
anodes are employed. With an anode four 
millimeters thick and an initial current 
density of 40 amperes per square foot, 
the anode will be so far consumed in 24 
hours, that the remainder, about one-tenth 
of the original weight, is preferably re- 
melted and used in making fresh anodes. 

The cathodes are made of thin rolled 
pure gold electrolytically obtained, and 
may be of the same length as the anodes 
but considerably narrower, because they 
rapidly increase in size in all directions 
under the action of the electric current, 
the deposit being a coherent one, even with 
currents of a comparatively high initial 
density. This fact enables the refiner to 
place the electrodes in close proximity to 
each other, say three centimeters apart, 
without danger of short circuiting or en- 
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dangering the purity of the cathode de- 
posit. 

At the beginning of the electrolytic 
operation, when the electrolyte is yet free 
from impurities and the deposited gold 
is not very dense, the electrodes must be 
placed further apart or the cathodes more 
frequently changed. 

The apparatus for refining gold bullion 
consists of a tank or vessel made of porce- 
lain, stone ware, or other suitable ma- 
terial, upon which is arranged a frame of 
wood, carrying the two conducting strips 
or bars of copper or brass, to which the 
cross bars, say nine in number, are alter- 
nately connected by means of binding 
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the level sinks below the outlet of pipe a, 
and. allows air to enter the same, while the 
flow of liquid from the reservoir is stopped 
the moment the level of the electrolyte has 
risen to seal the outlet of the pipe. 

The water used in washing the gold de- 
posits and the residues and mud, which are 
periodically removed from the tanks, can 
be placed in the reservoir and thus re- 
turned to the electrolyte without previous- 
ly concentrating the same, as this is effect- 
ed by the evaporation of the hot electro- 
lyte during the electrolytic operation. If 
the anode material contains a comparative- 
ly great quantity of silver, the anode sur- 
face will be coated therewith in the form 


ELECTROLYTIC COPPER REFINERIES IN THE UNITED STATES. 
(Operated in 1900 ) 
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F Daily Output Number and No. of Daily Output 
ia Name of Company Kina Eens of Electrolytic Capacity of Tanks | ARIE of Gold and 
: i ; a silver fr 

Location of Works. Treated. Sei key Prt hcg sede Mee aS Electrodes | "Sines 
4 . bd . i 
1../Raritan Copper B ae Verde, 
(Lewisobn Bros.), Utah, B.& M., 150 3 ao upncuee @ i 1.600 Multiple. | 8,800 oz. Ag. 
Perth Amboy, N. J. and Mt. a f (Capac. 160.) | ¢00 Kw ’ 170 oz. Au. 
copper. 
6 W'hse @ 270 Kw.] ) 8.000 A 
2..;Anaconda Mining Co., Anaconda an- | 100 w | inla 1| 8,000 oz. Ag. 
Ansconda, Mont. odes } (Capac. 135) w an 7 an at ( 1,430 | Multiple. , 35 oz. Au. 
8../Baltimore Smelting & Anacondco an- l 80 i 8 Edison @ 80 Kw. i 540 L. p. series 6,400 oz. Ag. 
Aea k a , Balti- | odes. (Capac. 100) } |3 W'hse @ 80 Kw. (S p. multi. 28 oz. Au. 
more | 
4..;Boston and Montana Boston and ‘ . : 8.960 02. Ag. 
Cons. Copper and Sil- | | Montana an-: } 60 13 ye TENDUE @ t 600 | Multiple. í ee ae 
ver Mining Co.,Great' odes. , 
Falls, Mont. 
5..|Nichols Chemical Co.. Copper anodes 
Laurel Hill, N. Y. from LPH 
Au ANACAN 4 General Electric j| 1,000 ez. Ag. 
pyrites cin- | 60 oO 400 Seriee. A 
ders, and the | @ 200 Kw. t 1 34 oz. Au 
a oun & ai n 
opper Co. 
6..|Guggenheim Smelting Mexican an d| 20.00 oz. Ag. 
ne Perth Amboy, E { 50 3 eOK ae l 390 | Multiple. | 175 a me 
er anodes 
7../Balbach 8melting and offord anodes’ a | 2.500 oz. Ag. 
Refining Co. Newark., and miscel- l s {|° Excelsior @ 75/} 433 | Multiple. {| "93 oz. An 
J. aneous. 
8..|Bridgeport Copper Co.,; | 1,800 oz. Ag. 
Bridgeport, Ct. "Parrot anodes. 30 Mke net 49a | Multiple. {| D% oz au. 
m P eii aa Miscellaneo 2 Pec eueen @ 80 720 oz. Ag 
ning Co., Irving- neous. . Ag. 
ton, N J. R j A , 9 i 90 Multiple. Í 2 oz. Au. 
10../Chicago Copper Refin- Copper from: 
ing Co., Blue Island,' by - products , 100 oz. Ag. 
ing ah ee 2 Edison @ 64Kw.| 200 | Multiple i E 
copper 
11.. Banalo o pper Works, Argentiferous | 
Buffalo, copper from 100 oz. ; 
near Lake, 5 1 Cue a i 100 Multiple. | 2 ne AR. 
Uperiet: 
Mic 


ally 


í ily producticn of electrolytic copper 579 tons, or about 211.000 tons avnu 
Feet ote line y i 19,483,700 oz. silver ; 173,923 oz. gold. 


Estimated tota! gold and silver obtained in refining copper annually : 
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posts. A number of such tanks, the elec- 
trodes of which are in multiple circuit, are 
electrically connected in series, and the 
end tanks with the negative and positive 
poles of a dynamo. 

As it is necessary to maintain the elec- 
trolyte at a uniform level, notwithstanding 
its loss by evaporation due to heating, a 
reservoir containing fresh electrolyte is 
arranged above the electrolytic tanks 
and provided with a normally closed fill- 
ing aperture. Two pipes a and b lead from 
this reservoir, pipe a having its outlet 
slightly below the surface of the electrolyte 
in the tank, while b is a siphon-pipe that ex- 
tends near to the bottom of the reservoir 
and supplies liquid to the tank the moment 


of non-conducting silver chloride that does 
not readily drop off, thereby reducing the 
active area of the anode and giving rise to 
the evolution of gaseous chlorine, so that 
the anode will be insufficiently attacked 
and the gold in solution will be precipi- 
tated. In electrolyzing alloys of this 
kind the interruption of the operation by 
the deposition of silver chloride at the 
anode is readily avoided by removal of 
the chloride mechanically, which opera- 
tion is performed periodically, the fre- 
quency depending upon the percentage of 
silver in the alloy and the density of the 
electric current. This also applies in case 
bismuth is present in the alloy. If the 
latter also contains a considerable amount 
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of lead, the acid solution becomes rapidly 
saturated with lead chloride, and as soon 
as this is the case, both electrodes, as well 
as the internal surfaces of the tanks and 
the surface of the electrolyte, become 
coated with crystals of lead chloride. It 
is advisable, in order to avoid this condi- 
tion, to add a quantity of free concentrated 
sulphuric acid to the electrolyte, say equal 
to the quantity of free hydrochloric acid 
present. The lead then forms an almost 
insoluble deposit of lead sulphate on the 
anode, which sulphate gradually drops off 
or is mechanically removed. 

The present status of the electrolytic 
refining industry in the United States and 
its great economic importance can per- 
haps best be appreciated by a study of the 
subjoined carefully compiled tables: 


ELECTROLYTIC NICKEL REFINERY. 
(Probably not now in Operation.) 


Estimated Daily 


Material Treated.| Output of Elec- 


Name of a PODAR nyl 
trolytic Nickel. 


Location of Works. 


Balbach Smelting Orford crude 
and Refining Co.,; nickel anodes. 
Newark, N.J 


6,000 Ibs. 


ELECTROLYTIC SILVER REFINERIES IN 
THE UNITED STATES. 
(Operated in 1900.) 


se a _—~_— 


Name of Company Material 


No. and 
Location of Works. Treated. 


Estimated 
Daily Output. 


1../|Guggenheim Smelt-| Doré bullion. |100,000 0z.Troy. 
ing Co, Perth Am- 
boy, N. J. 

2../Pennsylvania Lead; Doré bullion. | 85,000 oz.Troy. 
Co., Pittsburgh, Pa. 

8..({Globe Sm ling and} Doré bullion, | 25,000 0z.Troy. 


Refining Co., Den- 
ver, Colo. 


— -——— eS a — — 


ELECTROLYTIC GOLD REFINERY. 


(Io Process of Erection.) 


The material Estimated da'‘ly 
refined is gold output. 1,000 
bullion. oz. Troy. 


U. S. Mint, 
Philadelphia, Pa. 
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Another London Underground. Road 
to Use Electricity. 

A London cable despatch states that on 
January 7, at a meeting of the London 
Underground Railway Company, it was 
voted to issue bonds for £666,000 for the 
purpose of changing the motive power 
from steam to electricity. A shareholder 
asked the chairman of the meeting if an 
American syndicate was to do the work. 
The chairman replied: “Some Americans 
are putting in bids. We will select the 
best firms available.” 

—___-»> 


Winnipeg, Manitoba, has been’ carrying 
on its electric street lighting plant very 
successfully for the past year, giving an 
improved service at decreased cost. 
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Papers have been filed by the Zanes- 
ville, Ohio, Electric Light Company, cer- 
tifying to an increase of its capital stock 
from $75,000 to $140,000. 


Waterloo’s (Iowa) electric lighting 
plant has recently been sold and the new 
company which purchased it will install 
improvements valued at about $50,000. 


A complete private lighting plant with 
a capacity of 700 incandescent lights has 
been nearly finished in Decatur, Ill., for 
the Arcade hotel and business block. When 
finished the plant will have cost about 
$1,500. 


The plant of the Beacon Electric Light 
Company, of Chester, Pa., is not only 
working at a very profitable volume of 
business, but is so busy that its full capac- 
ity is frequently taxed almost to the break- 
ing point. 


The International Electric Company, of 
Minneapolis, Minn., has been purchased 
by the Old Colony Trust Company, of 
Boston, Mass., which latter is understood 
to be acting for eastern capitalists. The 
purchase price is not yet published. 


An electric lighting plant for Johnson- 
ville, N. Y., is soon to be installed in 
Valley Falls, where a knitting mill has 
been purchased and in which the plant will 
be located until business conditions war- 
rant the erection of a thoroughly modern 
building. 


At a special municipal election recently 
held in Oskaloosa, Iowa, it was determined 
to grant a franchise to the company now 
installing the electric traction system 
for an electric lighting plant. The com- 
pany states that $250,000 will be spent 
before its plant is complete. 


The Jeffersonville, Ind., Light and 
Water Company, owned by C. S. Knight, of 
Ft. Wayne, has been sold to Eastern capi- 
talists represented by Clarke Smith, of 
Boston, Mass. The terms of the purchase 
are not known, but it is rumored that the 
new company will add a gas plant to the 
lighting system. 


The surrender of stock by the only re- 
maining obdurate stockholder of the Peo- 
ple’s Light and Power Company, of New- 
ark, N. J., enabled the United Electric 
Company, of New Jersey, to complete 
its purchase of the old concern. The 
United company will call in $18,000 of its 
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bonds, replacing them with real estate 
bonds. 


Woodstock, Ont., a city of about 10,000 
inhabitants, has just purchased the elec- 
tric light plant from the present illumi- 
nating company, and will run it in future 
as a municipal undertaking, while Kings- 
ton, Ont., whose population is 20,000, has 
given the required legal notice to the 
Kingston Light, Heat and Power Com- 
pany of its intention to proceed under the 
law to arbitrate to acquire the whole plant. 
The company’s contracts expire at the end 
of 1901. The value of the property is 
about $300,000. 


Defective insulation caused asmall firein 
a department store of Minneapolis, Minn., 
a week or so ago, which would have been 
disastrous had not the employés of the 
store handled the crowd of Christmas 
shoppers in a cool manner. The blaze 
started inside of the “electric column” in 
the arcade. This column was covered 
outside with rosettes of colored incan- 
descent lights. The firemen were com- 
pelled to cut into the column, destroying 
it, but aside from the temporary panic and 
the demolition of the column there was 
little loss. 


Quincy, Ill., has been experimenting 
with an independent light plant at its 
court house and the report showing the 
costof operationisnot considered very flat- 
tering to the project, as the plant has cost 
about $400 in excess of the amount for 
which the Quincy lighting company of- 
fered to light the building. Inasmuch as 
the county is now over $20,000 in debt 
and the finance committee has been au- 
thorized to borrow $20,000 more to antici- 
pate next year’s taxes to pay current ex- 
penses, the taxpayers who have to foot the 
bill will hardly consider the ownership of 
the light plant a “bold stroke of economy.” 


A lump contract for lighting the city 
of Philadelphia, Pa., has been awarded 
for the ensuing year to the Brush Electric 
Company. The prices at which the award 
was made are 28 cents per night per lamp 
supplied from city underground cables; 
30 cents on overhead wires south of Alle- 
gheny Avenue; 31 cents on overhead wires 
north of Allegheny avenue, and 32 cents 
on lamps supplied by underground cables 
owned by the company, the bid being con- 
ditional upon the Brush company being 
given the contract for the entire city. Ow- 
ing to the expansion of lighting in Phila- 
delphia it is believed that the city’s bills 


for lighting will soon pass the $1,000,000 
mark. 


The purchasers of the Pana, Il., light 
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ave been enjoined from 


removing the machinery. About a hice 
ago the owner of the controlling in ee 
in the Pana Modern Electric Light an 
Street Railway Company deeded all the 
rights of that corporation to a Chicago . 
syndicate for $100,000. As part payment 
55,000 acres of West Virginia lands were 
accepted, but as the deed did not bear the 
necessary amount of revenuestamps uponit, 
the recorder returned the papers, and 
while they were in transit outside parties 
filed a judgment against the lands. One 
day recently the electric light company 
attempted to move the machinery from 
the building, but an attachment was 
served restraining them. 

A recent press despatch from Norwalk, 
Ct., says that “There is a scheme on foot 
among several citics and towns in this state 
to fight the law restricting the establish- 
ment of municipal lighting plants in the 
General Assembly and to secure its repeal, 
if possible, or else override it by amend- 
ments to their charters which will allow 
cities to control and operate plants. The 
committee on municipal lighting, recentlv 
appointed by the Norwalk city council, 
have heard from some of the towns and 
they would like to have Norwalk’s cooper- 
alion in the movement. The principal 
towns agitating the question are Walling- 
ford, Willimantic, New London and New 
Britain. The municipal plant now in 
successful operation at South Norwalk 
has been visited by various committees 
from these towns.” 


and power plant h 


A few figures regarding the illumination 
of the Pan-American Exposition are of 
interest. Incandescent lamps for the 
grand illumination about the court of 
fountains, electric tower, esplanade and 
plaza will number 200,000, and 40 miles 
of wire will be required for their instal- 
lation. The wire will weigh 250 tons. 
Ninety-four large searchlights will be 
placed in the basin of the court of foun- 
tains to make colored effects in the cas- 
cades and increase the beauty of the hy- 
draulic effects. The surface to be illumi- 
nated is 1,390,000 square feet in area, 
about two and one-half times as large a 
space as that occupied by the courts at the 
World’s Fair, twice as much as the Paris 
Expositions courts and three times those at 
the Trans-Mississippi Exposition at 
Omaha. Two hundred incandescent lamps 
will be used to illuminate the Streets of 
Mexico and 200 more for the Thompson 
Aerio-Cycle in the Midway. Other struc- 
tures along that street will be profusely 


illuminated and the lights thus used will 
be in addition to the 200,000 mentioned 


before. y 
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Recent E.iectrical 
Patents aaa 


Professor Elihu Thomson, the well- 
known inventor, has devised a dynamo- 
electric machine along rather startling 
lines. The invention relates particularly 
to the commutator, and is designed to 


obviate sparking. Professor Thomson 
has gone on the theory that this sparking 
is due to the fact that the current in coils 


Pror. THOMSON’S DYNAMO. 


undergoing commutation is not uniform 
during a revolution, while at the same 
time the resultant armature reaction 
varies, thereby varying the field strength 
under the pole-tips. It is thus impossible 
to find a fixed position for the commutator 
brushes such as will result in the suppres- 
sion of sparking. The conditions require 
that the brushes should be moved back and 
forth on the commutator or oscillated dur- 
ing each revolution, so that the coils of the 
armature, as they pass under the brush, 
may be in a position with respect to the 
field of the machine such as will induce 
therein an electro-motive force which will 
more or less balance that produced as the 
coil passes out from under the brush. If 
the machine is operated as a rotary con- 
verter, for example, the brushes during 
one portion of the revolution would re- 
quire to have a positive lead and at other 
times a negative lead corresponding to the 
alternating generator and motor action in 
the machine. To illustrate: Suppose the 
machine to be driven by direct current, 
thereby acting as an inverted rotary con- 
verter; then when the alternating wave is 
at a maximum the lead of the brushes will 
be a generator lead, while when the 
alternating current is zero, the lead 
should be a maximum negative or motor 
lead. According to the present inven- 
tion, the inventor obtains this desired 
effect by constructing the commutator with 
segments of various widths, the segments 
being spaced close together in some por- 
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tions of the commutator and wide apart 
at others. The commutator being re- 
volved at a uniform angular velocity 
thereby causes what amounts to a variable 
velocity of the segments, whereby arma- 
ture coils in advance of a neutral position 
first undergo commutation and then coils 
behind this position similarly undergo com- 
mutation. By this arrangement the several 
armature coils may be caused to pass un- 
der the commutator brushes at times dur- 
ing their revolution when the least spark- 
ing will take place due to commutation. 
In the accompanying illustration is shown 
a sectional view of this commutator, from 
which it will be seen that the segments 
near some portions of the periphery are 
crowded together, while at other portions 
they are given a wider spacing. As al- 
ready stated, the object of this spacing is 
to obtain a result equivalent to an auto- 
matic shifting of the commutator brushes 
back and forth, thereby obtaining the ad- 
vantages due to a periodic shifting of the 
diameter of commutation. Theeffect of this 
varying width of the segments is to cause 
some of the segments to be connected to 
points in the winding lying on approxi- 
mately the same radius as these segments, 
while other segments are connected to 
points on the winding which, by reason of 
the spacing referred to, are angularly dis- 
placed from the segments to which they 
are connected. The spacing is so chosen 
that as the armature revolves the com- 
mutator brushes will, during a single revo- 
lution, first commutate current in a coil 
lying midway between the pole-pieces, 
then in a coil lying in a position advanced 
in the direction of rotation from this mid- 
dle position, then gradually back again, 
step by step, to a coil lying midway be- 
tween the pole-pieces, and from this posi- 
tion commutation takes place successively 
in coils lying in positions displaced by 
greater and greater angles measured from 
the middle position between the pole-pieces 
in a direction against the direction of 
rotation of the armature. The cycle of 
operation is completed by a step-by-step 
return to the position of the diameter of 
commutation by starting, which, as will 
be remembered, corresponded to a coil 
midway between the field poles. The re- 
sult of this spacing is thereby to produce 
an effect equivalent to an oscillation of the 
brushes on a commutator of the ordinary 
type, the result being due in this case not 
to an actual shifting of the brushes, but 
to an apparent variation in angular veloc- 
ity of the commutator segments. The 
utility of this shifting back and forth of 
the point of commutation is particularly 
valuable in commutating machines in 
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which direct current and single-phase 
alternating current flow between the arma- 
ture and suitable cooperating collector 
rings and commutator. A machine of 
this type may operate either as a rotary 
converter to change a single-phase alter- 
nating current into direct current or as an 
inverted rotary to produce the opposite 
transformation. The machine in either 
case may or may not operate to produce 
mechanical power as well. The General 
Electric Company controls the patent 
which has been obtained by Professor 
Thomson on this invention. 


A new brush holder for dynamo elec- 
tric machines consists substantially of a 
brush holder having a slot in which is 
slidably mounted the brush. A spring is 
secured at one end to the holder, and has 
its opposite end bearing upon the outer 
end of the brush to force the latter into 
contact with the commutator. The dis- 
tinctly novel feature of the idea is, how- 
ever, to provide in connection with this 
sliding brush a fixed contact, so that the 
sliding contact will not have to be wholly 
relied upon. To accomplish this, another 
spring is also secured at one end to the 
holder, and has its opposite end fastened 
to the upper end of the brush, so that a 
fixed and proper connection is insured at 
all times between the brush and the holder. 
The inventor of this device is Christian W. 


A New Brusu HOLDER. 


Kragh, of Madison, Wis., and the patent 
recently obtained is controlled by the 
Northern Electrical Manufacturing Com- 


pany. 
Wireless Telegraphy in Hawaii. 


Wireless telegraph stations in the 
Hawaiian Islands were put in operation 
on January 10, thus practically connect- 
ing all the islands except Kauai. Three 
stations are operating at present, one being 
at Honolulu, one at Hilo and one on the 
island of Lanai, that being the connecting 
station between the two others. By means 
of cables and the telephone practically all 
the islands of the group are now in com- 
munication. 


—— += 
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Electric 
Railways 


A local paper states that Grass Lake, 
Mich., “is in the agonies of an over-supply 
of street railroads.” 

Salem, Ohio, is to have another elec- 
tric line in the near future, which will 
be backed by large capital and will build 
a road from Salem to East Liverpool, via 
Lisbon. 


An extension from Hackensack to Pat- 
erson, N. J., will soon be made by the 
Hackensack River Traction Company, 
which now operates a trolley line between 
the Fort Lee Ferry and Hackensack. 


Electric cars are expected to be run by 
April 1 between Toledo, Ohio, and Mon- 
roe, Mich., as the track construction of the 
road is nearly complete, there being but a 
few hundred fect of track not yet laid. 


A new electric line is being projected 
in Massachusetts, to run from South Wey- 
mouth to Randolph and Dedham. The 
company is capitalized at $40,000, and 
will begin operations within a short time. 


Beaver Falls and New Castle, Pa., will 
be connected by a trolley line which will 
have a continuous length of some 40 miles. 
The road has been chartered for $100,000 
as the New Castle & Beaver Falls Electric 
Railway. 

A trolley line is being agitated by resi- 
dents of Bayville, L. I., to run from 
Locust Valley to Bayville, and thence to 
Oyster Bay. Summer residents on Cen- 
tre Island are said to desire its extension 
in their direction. 


The county commissioners of Indian- 
apolis, Ind., have granted the right of way 
between that city and Lebanon to the In- 
dianapolis & Lebanon Transport Com- 
pany, the ordinance permitting the use of 

.the Lafayette pike for a term of 50 years. 

An electric line is agitated in Louisville, 
Ky., to run between Sellersburg, New Al- 
bany and Jeffersonville, to connect with 
the Big Four Bridge at Louisville. If the 
proposed enterprise goes through the road 
will handle freight as well as passengers. 


It is stated that the Muskegon, Mich., 
Street Railway Company intends relaying 
its entire system next Spring with 70- 
pound rails, those in service at the present 
time weighing 35 to 38 pounds and being 
hardly heavy enough for the service re- 
quired of them. 

A curious item appeared in a recent 
number of the Detroit Free Press, which 
stated that two sets of promoters were en- 
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gaged on the Pontiac-Flint electric rail- 
way. One side is alleged to have no fran- 
chise, while the others are supposed to be 
at work on the road. ° 


President C. A. Black, of the Toledo & 
Monroe, Mich., Electric Road, states that 
his line will be in operation early in Feb- 
ruary. The roadbed is being made as 
firm as any steam line, with rock ballast. 


Contracts for cars and equipment are now 
being filled. 


What is stated to be the most expensive 
traction line in the United States was 
opened for business on December 15, in 
Pittsburgh, Pa., by the United Traction 
Company. The line in question is the 
new route between McKeesport and Wil- 
merding. Though it is barely three miles 
in length it cost more than $300,000. 


Specifications for the electric cable for 
the Manhattan Elevated Railway Com- 
pany, of New York, provides for laying 
main feeder cables in the subways under 
Second, Third and Sixth avenues, each 
cable to carry 11,000 volts pressure from 
the dynamos, while distributing cables on 
the clevated structures are to have a ca- 
pacity of 600 volts. 


A company soon to be chartered in 
Athens, Ohio, will have a capital of about 
$1,000,000, and will be known as the 
Athens, Nelsonville & Hocking Valley 
Traction Company. The road will be 35 
miles long, and have termini in Athens 
and. Nelsonville. The promoters of the 
line are H. H. Haning, of Athens, and 
several prominent business men of Day- 
ton. 


Elkton and Chesapeake City, Md., are 
to be connected by an electric road which 
will be built by the Cherry Hill, Elkton & 
Chesapeake City Railway Company, at a 
cost of $126,400. The company has exe- 
cuted a mortgage to the Continental Title 
and Trust Company, of Philadelphia, Pa., 
for $150,000 to secure the issue of bonds 
to provide for the construction and 
equipment of the road. 


Caché County, Utah, will probably 
have an electric line to connect various 
towns in the Caché Valley in the near 
future. The Telluride Power Transmis- 
sion Company’s plant at the mouth of 
Logan Canyon is nearly finished and it is 
believed that Logan merchants will sub- 
scribe a good portion of the money needed 
for the traction line, which would obtain 


its power from the Telluride’s plant. 


A certificate of the consolidation of the 
Black River Traction Company and the 
Dexter & Brownville Street Railway Com- 
pany, of Jefferson County, was recently 
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filed at Albany, N. Y. The new corpora- 
tion’s capital stock is $105,000, and its 
directors are John A. Lebkuecher, George 
Krementz, Chandler W. Riker, of Newark, 
N. J.; Hiram F. Inglehart, George H. 
Walker, Thomas Burns, N. P. Wardell 
Chester F. Inglehart, S. R. Smith, of 
Watertown. 


The promoters of the electric line be- 
tween Urbana, Ill., and Springfield, Ohio, 
will endeavor to complete the road and 
have the cars running by February. The 
power-house at Glen Echo is now in proc- 
ess of construction and will be finished in 
the early Spring, the machinery being 
covered meantime with tarpaulins until 
the temporary frame structure can be put 
up, which in the Spring can be replaced 
with a brick and steel building. 


It is stated that the Versailles & Yough 
Valley Street Railway Company has come 
under the management of the Monon- 
gahela Traction Company, and active 
preparations for opening the line are now 
in progress. It will extend when finished 
from McKeesport to West Newton, run- 
ning through Buena Vista, and will make 
a direct route between that city and Pitts- 
burgh, by way of McKeesport. It is also 
stated that a spur will be built, extending 
into the coke regions in the vicinity. 


A trolley car accident occurred recently 
in the Park avenue tunnel in New York 
city, between two Madison avenue cars. 
Passengers were unceremoniously thrown 
around by the rear-end collision and win- 
dows were smashed, but no serious dam- 
age was done outside of blocking the traf- 
fie for about half an hour. The cause of 
the collision was that the forward car was 
running “dark” and it stopped suddenly. 
The motorman of the second car not see- 
ing the first one stop kept on at his reg- 
ular speed and the collision resulted. 


The following statement is said to have 
been the utterance of a recognized author- 
ity on the Brooklyn (N. Y.) Rapid Tran- 
sit Company and was made with reference 
to that road: “The beginning of the new 
year will find us with our floating debt 
cleared off, bills met practically up to the 
very day, and a surplus in bank of $200,- 
000. The outlook for the property is very 
bright, and I expect that the present fiscal 
year will show earnings on the stock of 
three and one-half per cent or upwards.” 


A report from New Jersey states that 
the Pennsylvania Railroad Company ap- 
plied on January 3 to the council of Mor- 
risville, Pa., for rights of way for a trol- 
ley line in Philadelphia and Smith ave- 
nues, Trenton, N. J. This line when con- 
structed will be a link in the proposed trol- 
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ley system between Trenton and Phila- 
delphia. It is understood that the consent 
of most of the property owners between 
Bristol and Morrisville has been obtained 
and arrangements are said to have been 
completed with the brokers for under- 
writing the stock. 


Reports from Minnesota say that the 
rumor that eastern capitalists were in 
Minneapolis in November to make a defin- 
ite offer for the purchase of the Twin City 
Rapid Transit Company, is persistently 
reiterated by telegraphic advices from 
New York. A local paper states that in 
spite of the denials which appeared in the 
daily papers the offer has been made and 
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EFFECT OF OIL ON THE INSULATING 
QUALITIES OF MICA. 


BY T. 0. MOLONEY. 


The use of mica as an insulator in the 
electrical industries dates back to the time 
when electrical devices were first manu- 
factured. This material has now become 
the chief insulation in all high-tension ma- 
chinery, and it is considered to be the best 
material known for this purpose. It is 
now manufactured or prepared in a great 
many ways to meet the demand of the 
different manufacturers of electrical ma- 
chinery. The use of oil as an insulator 
began about the year 1890, and has be- 


Fics. 1 AND 2.—EFFECT OF OIL ON 


is receiving serious consideration by the 
company’s officials, one report which the 
paper does not confirm stating that the 
deal has been all but pushed through and 
that the two interurban lines and the 
Stillwater line, together with the entire 
systems of both Minneapolis and St. Paul 
have been included in the negotiations. 

Albany, Troy and Warrensburg, N. Y., 
are soon to be connected by an electric 
railway which will make a continuous 
chain 65 miles long. Messrs. Joseph 
Powers, of Troy, and A. V. Colvin, of 
Glens Falls, are back of the enterprise and 
it is stated that, though the present ter- 
minus of the line will be Warrensburg, 
plans are on foot to extend the system to 
Schroon Lake, in the lower Adirondacks. 
The company will also build a new trolley 
line from Fort Edward to Glens Falls if 
the road already running between those 
towns can not be purchased for a reason- 
able figure. It is believed that the power for 
the enterprise will be supplied by the 
dam which is now being built across the 
Hudson River, eight miles above Glens 
Falls. This is now about one-third fin- 
ished and when complete will have cost 
over $1,000,000. 


THE INSULATING QUALITIES OF MICA. 


come quite extensively used in stationary 
electrical machinery, the most notable ex- 
ample being the transformer. Wherever 
mica and oil are used as a dielectric it is 
not generally known that the presence of 
the oil materially reduces the insulating 
quality of the mica, even in some instances 
impairing the insulation of the mica to 
such an extent that it will not resist one- 
half the potential it would had not oil been 
employed. 

In Fig. 1 is shown a piece of the best 
India mica, which was placed between two 
planed surfaces, and which withstood an 
insulation test of 16,000 volts alternating 
current without fracture. The current 
was then removed, and the surface of the 
mica lightly coated with paraffine oil and 
it was again placed between two planed 
surfaces. Under this condition it was 
found that it would break down at 9,000 
volts alternating current. 

Fig. 2 shows another piece of India 
mica tested at lower voltages and under 
the same conditions as above. It was 
found to withstand 8,000 volts alternat- 
ing, dry, and when oil was applied to 


107 


break down at 4,000 volts alternating cur- 
rent. The writer has made tests using 
three different grades of oil, viz., paraf- 
fine, linseed and lubricating, and all give 
approximately the same results. The sur- 
face of the mica can be coated with water 
and the insulation of the mica will not 
be lessened. The writer has also made a 
series of tests on mica immersed in oil 
and found the effects to be the same as 
when coated. 

When this material is used as the dielec- 
tric for condensers, care should be taken 
that no oil be used in the construction of 
the condenser and that it be not allowed 
to absorb any afterwards. It is of vital 
importance, to reccive the maximum insu- 
lation of mica, to keep it free from con- 
tact with oils. 

All insulations used in modern elec- 
trical machinery should be chosen after 
long and thorough research, and frequent- 
ly examined under the conditions which 
they must encounter in daily operation. 
Mica is looked upon as one of the best, if 


not the best, dielectric in commercial use 
at the present time, and care should be 
taken not to deprive it of its marked 
value by placing it in contact with an 
other object or material which will render 
it less desirable as an insulating medium. 

The want of sufficient or the lack of 
the proper kind of an insulation has 
caused both manufacturing and consum- 
Ing companies an enormous outlay of 
capital, and too much stress can not be 
placed upon the maintenance of this most 
approved dielectric. 


je ——. 
No Steel Ties for Lake Shore & Mich- 
igan Southern Railway Company. 


Mr. E. A. Handy, chief engineer of the 
Lake Shore & Michigan Southern Railway 
Company, has informed the ELECTRICAL 
Review that his company has not been ex- 
perimenting with steel ties formed from 
old rails, stating that the extent of the 
operations consisted in the putting in of 
a small number of ties invented by one of 
the company’s roadmasters, who patented 
a process for rolling such ties from old 
steel rails. The railroad has not, as was 
reported in the daily press, adopted the 
system definitely. 


—— oe -- 
R. T. McDonald’s Estate. 


A press despatch from Fort Wayne, 
Ind., asserts that the estate of the late 
R. T. McDonald has been settled by the 
administrators. The court allowed claims 
of creditors amounting to $798,000. 


This, according to the report of the ad- 
ministrators, will give the creditors about 
five cents on the dollar. Mrg. McDonald 
saved about $150,000 in insurance and 
real estate before the final settlement with 
the creditors. 
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DR. PUPIN’S SYSTEM OF OCEAN 
TELEPHONY, 


AN INTERVIEW WITH THE INVENTOR. 


The exclusive announcement in the 
ELECTRICAL Review last week of the sale 
of the patents of Dr. M. I. Pupin, of 
Columbia University, which are believed 
to cover the art of ocean telephony and 
greatly increase the efficiency of long land 
lines, attracted a great deal of attention, 
not only in this country but abroad, where 
the news was cabled. The problem is, of 
course, one of fascinating interest and 
has been an attractive field of labor for a 
number of eminent electrical engineers 
for several years. That Dr. Pupin has 
been successful in solving the problem and 
in disposing of his American rights in 
his invention for a goodly sum is a very 
satisfactory conclusion of the earnest 
labors of a talented and enthusiastic in- 
vestigator. 

The ELectricaL Review learns that 
this invention has been patented in all 
foreign countries and that these rights are 
now under consideration by several large 
electrical companies, but as far as known 
the sale has not yet been consummated 
for their application in any countries other 
than the United States. 

The sale of this invention to the Ameri- 
can Telephone and Telegraph Company 
was consummated only a few days before 
its announcement in the ELECTRICAL RE- 
VIEW, and with the usual conservatism of 
the large interests involved was kept 
quiet; still, the importance of the inven- 
tion and the magnitude of its probable 
effect on the transmission of spoken in- 
telligence in the future, naturally pre- 
vented the news from remaining a secret 
long and the ELECTRICAL REvIEW is 
pleased to have been the first to announce 
this important advance. 

Our enthusiastic brethren of the daily 
press are advised that telephonic com- 
munication between this country and 
Europe is some months removed. While 
it is now fairly safe to predict that ocean 
telephony is a certainty of the future, there 
are a good many details yet to be worked 
out, one of the most important of which 
is the commercial one—that is, whether 
ocean telephony can be made sufficiently 
remunerative to the amount of capital re- 
quired to establish and maintain it. 

In an interview, on Tuesday of this 
week, with Dr. Pupin at Columbia Uni- 
versity, he stated to a representative of 
the ExectricaL Review that the an- 
nouncement that he had disposed of his 
American rights to the American: Tele- 
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phone and Telegraph Company was en- 
tirely correct, and that the price paid was 
“considerably larger” than the figure of 
$200,000 first mentioned. 

“In fact,” continued Dr. Pupin, “the 
telephone people paid what I asked them, 
and have treated me very nicely in every 
way and I am entirely satisfied. I am to 
receive a royalty—not a salary—but the 
sale was made clean and clear and there 
are no strings to it. I am entirely inde- 
pendent as regards future work. During 
the six months that my invention has 
been under test, both in this country and 
abroad, I have become well acquainted 
with the officials and technical men of the 
Bell Telephone Company, and would like 
you to state that their treatment of me 
has been all that any man could ask and 
I appreciate it very highly.” 

In response to a question Dr. Pupin 
stated that he had not disposed of his 
foreign patents—not for Cuba or South 
America or any foreign country whatever. 
Several companies were conferring with 
him in respect to these territories. 

“The announcement in the ELECTRICAL 
REVIEW seems to have made you famous 
with the general public,” said the inter- 
viewer, “although, of course, your work 
was known to a large body of scientists.” 

“Yes,” was the reply, “It was a great 
surprise to me to see the announcement 
and to learn of the interest that had been 
aroused bv the invention. This, you must 
know, however, carries with it a responsi- 
bility, and to me means that other work 
will be expected from me.” 

It is generally understood that Dr. 
Pupin received $400,000 cash and will re- 
ceive a royalty of $15,000 a year during 
the 17 years of the life of his patents. 


— <> 


A New Electric Railway System. 


A newspaper cablegram from London, 
under date of January 12, says that it 
was supposed until the last moment that 
an American firm would secure the con- 
tract for equipping the old underground 
railway system of London with electric 
traction. Of nine bidders American firms 
were the lowest except Ganz & Company, 
of Budapest. The bid of this firm is said 
to have been not only much below that of 
all the others but they also propose an 
entirely novel system, which, if their 
claims are substantiated, will, it is said, 
revolutionize underground electric railway 
construction. The directors of the road 
deferred the awarding of the contract and 
will send a committee of experts to Buda- 
pest to investigate the claims made for 
the new system which, it is believed, is of 
the polyphase type. 
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A New Principle in Arc Lamp 
Design. 


Ever since the invention of the incan- 
descent lamp there has been a constant 
effort to improve the efficiency of the elec- 
tric light, or, in other words, to produce 
a form of lamp that would give greater 
luminous output per unit of current con- 
sumed. From the beginning it had been 
noticed that the arc lamp gave, in propor- 
tion to the current consumed in it, a much 
higher output of light than the incandes- 
cent lamp. The latter, by the labors of a 
number of experimenters and the accumu- 
lated experience of manufacturers for 
more than 20 years, has been so improved 
that its present efficiency is about three 
watts; that is, it consumes three watts of 
current for each candle-power of light 
emitted under normal conditions of opera- 
tion. Attempts to produce commercial 
lamps giving a higher efficiency, consum- 
ing less energy per candle-power, have re- 
sulted in shortening the life of the lamp 
to such a point that it is no longer com- 
mercial. Indeed, the only apparent direc- 
tion of advance has been in the use of the 
rare earths used in the Welsbach filament 
as a constituent or covering of the fila- 
ment, or the adoption of the Nernst prin- 
ciple, which seems to promise interest- 
ing results. 

Repeated experiments with the arc 
lamp in its earlier forms convinced those 
making them that the are could not be 
operated successfully at low candle-powers 
such as are in demand for interior light- 
ing. An are consuming less than about 
six and a half amperes was found to be s0 
unsteady that it was uscless for practical 
purposes, and such an arc, burning under 
a potential difference of 45 volts, consumed 
nearly 300 watts and gave about 400 
candle-power horizontally—far too much 
for many places in which the incandescent 
lamp is now used. In addition to this 
trouble, the lamp itself was large and ex- 
pensive, and it required trimming every 
eight or ten hours. 

The invention of the enclosed arc lamp 
was the most important in that branch of 
the electric lighting industry. This at 
once increased the life of a pair of carbons 
from 10 to 15 times, thus largely eliminat- 
ing the nuisance of trimming frequently, 
while the lamp itself was made much 
smaller and more compact. These lamps, 
intended at first for burning two in series 
across mains at a potential difference of 
from 100 to 110 volts, were soon 1m- 
proved so that they could be operated di- 
rectly across such mains, about 85 volts 
being maintained at the arc itself, while 
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a resistance in circuit fulfilled the double 
function of regulating the rush of current 
when the lamp was lighted and of caus- 
ing a fall of potential of from 15 to 
25 volts to reduce the main pressure to 
that needed for the arc. Of course the re- 
duction was accomplished only by a corre- 
sponding waste of energy, the percentage 
of electro-motive force sacrificed in the 
resistance appearing as heat. Notwith- 
standing these detriments the enclosed 
lamp soon won its way to favor and is, 
to-day, rapidly displacing the open arc 
for a large number of uses. It was found 
that the current consumption of an en- 
closed lamp could be reduced to about 
four and one-half amperes without great 
difficulty, this corresponding to an energy 
consumption of about 500 watts. The 
light emitted, while less in intensity than 
that given by a corresponding open arc, 
was much steadier and the convenience 
and reduced labor-cost due to the longer 
intervals between trimming much more 
than made up for the lack of efficiency. 
At the same time, the efficiency of the en- 
closed arc was much greater than that of 
even the best incandescent lamps. 

The desideratum of a high efficiency 
lamp of small candlc-power seems to have 
been attained, however, in some recent 
lamps constructed by Mr. Thomas Spen- 
cer, superintendent of the Helios-Upton 
Company, Philadelphia, in following the 
lines of Higham’s patents upon which the 
commercial models of Helios-Upton (for- 
merly known as “Continental”’) lamps 
have hitherto been designed. 

Before describing the results attained 
the peculiar method of regulation used in 
these lamps will be shown. The accom- 
panying illustration exhibits, in diagram, 
the construction of the regulator. In cir- 
cuit with the arc is an open core or “hedge- 
hog” reactance coil of low resistance but 
high inductance. In series with the arc 
also is a coarse wire solenoid acting upon 
the clutch and serving to strike the arc 
and to maintain the weight of the carbon, 
clutch and solenoid core. The core and 
its attached clutch and carbon float, so to 
speak, in the magnetic field of this sole- 
noid and another of fine wire which acts 
in conjunction with it. The latter coil is 
shunted around the reactance coil, and is 
constructed so as to have as little induct- 
ance as possible. If this arrangement is 
considered as traversed by an absolutely 
constant current, it will be noticed that 
there will be little or no current in the 
fine wire coil. The fall of potential across 
the reactance coil will be only that due to 
its resistance, which is small, and the cur- 
rent through the fine wire coil will be only 
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that due to the small drop thus produced. 
If, however, a sudden fluctuation in the 
feeding current takes place, whether 
through outside causes or through change 
of resistance of the arc, there is an im- 
mediate potential difference of consider- 
able amount caused at the terminals of 
the reactance coil by virtue of its induct- 
ance. This acts instantly upon the 
solenoid of fine wire, moving the whole 
delicately balanced system suspended from 
its core to correspond. In this way, it is 
claimed, small fluctuations tending to 
make the are unsteady or, when the cur- 
rent used is small, to extinguish it, are in- 
stantly compensated. The result is a 
lamp that will work on small currents 
with great steadiness. It will also be 
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DIAGRAM ILLUSTRATING A NEW PRINCIPLE IN 
Arc Lamp DESIGN. 


noticed that the resistance in series is dis- 
pensed with, thus making the over-all eff- 
ciency of the lamp greater by reducing the 
energy losses in it. In commercial prac- 
tice it was found that these lamps could 
be made to work with 100 volts at the arc 
when taking four and one-half amperes of 
current from 112-volt mains. At the same 
time the length of the arc was greatly 
increased, the 100-volt arc being about 
twice as long as the 80-volt arc, and this 
results in a better luminous efficiency since 
less of the arc is hidden by the lower car- 
bon. 

Since the arc is longer in this type of 
lamp it is not difficult to see that minor 
fluctuations of its length due to the oscil- 
lation of the regulating apparatus are also 
rendered of little importance. A series of 
experiments by the makers succeeded in 
bringing out a commercial type of lamp 
to work on a current of only three and 
one-half amperes with about 100 volte at 
the arc, and for some time it was thought 
that this marked the limit of reduction in 
current consumption in such lamps. 

Recently, however, Mr. Spencer has 
been at work on the problem of produc- 
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ing a lamp to exhibit the same high effi- 
ciency in small units of candle-power that 
is claimed for the Nernst lamp. It was 
the privilege of a representative of the 
ELECTRICAL Review recently to see some 
of the remarkable results that he has at- 
tained. In a lamp built on the princi- 
ple described above, with certain minor 
modifications, using carbons about one- 
quarter inch in diameter, an arc consum- 
ing only one and one-half amperes at 98 
volts was successfully maintained on a 
108-volt circuit. The arc itself was about 
three-quarters inch long, very white in 
color, and remarkably steady. The same 
mechanism successfully burned an arc 
under the same conditions of current and 
voltage in the open without the enclos- 
ing vessel, although so long and thin an 
arc necessarily is easily made to flicker 
by air currents. Figures on the candle- 
power and efficiency of this lamp are ut 
present withheld from publication, but 
it may be said that they are of the order 
of the best performance of the Nernst 
lamp. Mr. Spencer is entirely confiden! 
of producing a commercial 100-volt one 
ampere arc lamp of about 150 candle 
power. 

If enclosed arc lamps can be produced 
to exhibit this efficiency in small light 
units and small sizes the principal difficul- 
ty presented by the Nernst lamp will dis- 
appear, for, with an arc lamp, the turning 
of the switch lights the lamp, while either 
a match, an alcohol flame or a heating 
coil of platinum wire is required for lamps 


of the electrolytic oxide type. The sub- 
ject of electric lights of high efficiency in 
small candle-power is one of such immed- 
iate importance that the outcome of fur- 
ther experiment along this line will be 
awaited with the greatest interest. 


More Kilowatt Hours. 
To tHe EDITOR or ELECTRICAL REVIEW : 

In the article on the “Development of 
the Use of the Storage Battery in the 
United States,” which appears in the is- 
sue of the ELectTRICAL Review of the 
twelfth instant, I note a typographical 
error. The total capacity of storage bat- 
teries operated in connection with trolley 
systems is given as 85,000 kilowatt-hours. 
The figures should be 95,000 kilowatt- 
hours. CuHas. BLIZARD. 

Philadelphia, January 14. 


Dm 
A press despatch from Butte, Mont., 
states that an independent electric lighting 
company may compete with the concern 
at present illuminating the city. It is 
expected by citizens who are not satisfied 
with the present rates that the cost will be 
materially reduced by the competition. 
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OUTLOOK FOR AMERICAN AUTO- 
MOBILES ABROAD. 


BY HART O. BERG. 


The high place which the petroleum car- 
riage has taken in the automobiling field 
of France now shows some outward signs 
of being hard-pressed by its more gentle 
and quite offenseless contemporary—the 
electric carriage. For several years, those 
pretending to be farseeing in automobile 
circles having been forced to acknowledge 
that the petroleum driven vehicle was not 
entirely suited for city work, and the de- 
mands of city people have been such re- 
cently as to aid in a great degree the rapid 
development of electrically driven vehicles 
of all descriptions. There has been a big 
fight on in the trade against electricity, 
as few people in France seemed to be pre- 
pared to spend the necessary amount of 
money to establish central stations, with- 
out which, the difficulties arising in the 
development of an entirely new means of 
propulsion were such as to frighten pro- 
spective buyers. 

During the past year several charging 
stations, if they may be called such, have 
been established in the outskirts of Paris, 
but they were so far removed from the 
residential centres that good service was 
not easily obtained. The representatives 
of the Electric Vehicle Company estab- 
lished a charging station which in every 
sense of the word can be called a central 
station. This is situated at 54 Avenue 
Montaigne, in the very heart of Paris. 
This station was established not only to 
take charge of the already Jarge number 
of Columbia automobiles running in Paris, 
but was equipped to properly charge and 
look after all types of electrically pro- 
pelled vehicles. There is ample room in 
this station for from 50 to 60 carriages, 
and at the present time the stabling and 
charging facilities are utilized to their 
limit. In fact it has become necessary to 
establish a second station, and ground for 
that purpose has already been acquired 
near the Arch de Triomphe. This second 
central station will be large enough to ac- 
commodate 150 carriages besides which, 
a large space has been set apart for bat- 
tery care, as it has been the object of the 
company in Paris to pay special attention 
to batteries, thereby getting the very best 
efficiency. The carriages virtually take 
care of themselves, and but little atten- 
tion is necessary to keep them in perfect 
repair. The company does not do any 
renting business, all the carriages kept in 
their stations being owned by individuals. 
They are stabled, charged and kept in re- 
pair at a very nominal cost, in fact at a 
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price at which it would be impossible to 
keep horses and carriages, and it is need- 
less to say that the service is giving every 
satisfaction. The growing popularity of 
electrically propelled vehicles is somewhat 
astonishing the petroleum enthusiasts, and 
many of the most prominent petroleum 
carriage owners have one, two or three 
electrically propelled carriages as well. 


One of the most prominent men in 
Paris, who has a magnificent chateau some 
30 miles from that metropolis, has four 
electric vehicles always in commission, 
and has even gone so far as to sell his 
petroleum carriages claiming that the elec- 
tric vehicles are entirely devoid of the 
many troubles he has had with those 
driven by petroleum. The gentleman in 
question has a large ten-seated omnibus, a 
victoria, and a four-seated phaeton, be- 
sides which he has a wagon, used by his 
guards at his shooting boxes, finding that 
he can save quite a number of guards, by 
heing able to send them from one place to 
another quickly and surely. 

The great demand in France to-day is 
for broughams and victorias driven by 
men on the box. The average French 
automobile owner does not care to drive 
himself through the streets of Paris at 
the risk of being crushed by malicious 
omnibus drivers and with no means of re- 
senting the insulting threats of the ordi- 
nary Paris cabby. In other words, elec- 
trically propelled broughams for Winter 
and victorias for nine months of the year 
are what is being demanded by Parisians 
to-day. The Electric Vehicle Company 
has developed just what these people want, 
and large quantities of running gear are 
being shipped from the Hartford and 
Klizabethport factories to both Paris and 
London. The carriage bodies having been 
manufactured on the other side are now 
quite ready to be placed on these gears and 
in a very short time the number of Colum- 
bia vehicles now running through the 
streets of both Paris and London will be 
very materially added to. 

The day of the large petroleum carriage 
is fast coming to an end. The petroleum 
voiturette, however, is becoming more and 
more popular, and small vehicles to hold 
two or four persons and weighing from 
900 to 1,200 pounds are and will continue 
to be in increasing demand. These little 
voiturettes are easily handled and are 
bound to become more popular every 
year for people living a short way out of 
town. The speeds vary from that of a 
walk to 30 miles per hour, and they are so 
light and easily handled that accidents are 
more than rare. Besides this they are 
very cheap to run and where petroleum 
costs 12 cents a quart, this item is very 
appreciable. 

The petroleum voiturette is now attain- 
ing its most simple expression, the parts 
being reduced to very few in number and 
the first complications being rapidly elim- 
inated by a much greater knowledge of the 
art. Ina short time every person in Paris 
of any means whatever, will be the owner 
of at least an electric brougham, a victoria 
and a small petroleum voiturette. The 
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number of these three types of carriages 
now circulating in the larger cities of 
Europe seems to astonish the traveling 
American, and like in all development of 
this kind, I am glad to see that the most 
rapid progress is coming from the United 
States. lt has been a long time getting 
there, but from present indications I am 
quite willing to believe that not only, as ig 
actually the case, will American electric 
vehicles be far superior to those built in 
Europe, but American petroleum voitu- 
rettes will certainly take their first place, 
ahead of those built in France. 
&j>e-- — 

The Cape Nome Cable. 

In the report of the chief signal off- 
cer, General A. W. Greely, to the Secretary 
of War, for the last year, he speaks as fol- 
lows concerning the cable work at Cape 
Nome, which was recently described in the 
ELECTRICAL REVIEW: 


“Cable work was initiated under con- 
tract with manufacturers in accordance with 
the system followed by the leading cable 
corporations of the world. There was good 
reason to believe that Mr. W. R. Brixey, of 
New York, to whom was awarded the con- 
tract for the construction, laying and in- 
stallation of the cable lines between Una- 
laklik and St. Michael to Nome, would 
have the entire system in operation by the 
end of September, 1900. Such would un- 
doubtedly have been the case had not a 
marine disaster delayed somewhat the lay- 
ing of the cables. The contractors con- 
structed the cables with an energy and 
success most creditable to American manu- 
facturers. One hundred and ninety miles 
of cable passed successfully most severe 
tests, given them at the place of manu- 
facture by Dr. A. E. Kennelly, one of the 
leading cable experts of the United States. 
The cables were transferred safely across 
the continent and loaded on the Orizaba, 
a steamer belonging to the Pacific Coast 
Steamship Company, the leading naviga- 
tion company of the Pacific Coast. Most 
unfortunately the successful laying of the 
cable, which was begun by the contractors 
on the morning of September 17, 1900, 
was interrupted by the grounding of the 
Orizaba on a rock, about five miles north 
of St. Michael. 

“The last reports from the contractors, 
dated September 22, indicate that the 
whole cable will be saved, as at that time 
about 140 miles of it had been recovered 
by steamers of the Alaskan Commercial 
Company, and it was thought that the en- 
tire lot would be landed on the following 
day. Whether the contractors will be able 
to make arrangements for laying the cable 
this Autumn is a matter of uncertainty, 
though it is quite evident that every ef- 


fort is being made in this direction. While . 


the disaster entails no pecuniary loss on 
the United States, the lack of telegraphic 
communication with garrisons at Nome 
City and Fort Davis, in the great mining 
district of Nome, will prove an em- 
harrassment to the commanding general of 
the department, who had relied on this 
facility in connection with his duties for 
the coming winter.” 
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A Combination Cutout and insu- 
lating Joint. 


An ingenious and useful little device is 
shown in the accompanying illustrations 
representing a combined cutout and in- 
sulating joint recently patented by Mr. J. 
H. Rusby, of Nutley, N. J. The device is 
made of porcelain with brass fittings and 
hard rubber bushings and the numerous 
uses to which it can be applied are almost 
evident from an inspection of the engrav- 


ings. 


It may be used as an ordinary rosette or 
a thread stem may be screwed into the 
upwardly removable bushing in the lower 
part forming a pendant stem or bracket. 
By taking out both the bushings in the 
lower part a hole is left large enough to 
pass out heavy conductors for electric 
The elongated 
slotted holes in the base of the cutout al- 
low, when it is placed on a side or ceiling 


motors or other purposes. 


wall, an opportunity for the screws to be 
driven into laths making a secure fasten- 
ing. The slotted inlets in the base en- 
able both conductors to be taken in on one 
side when this is desirable, as it frequently 
is in practice. A metal cap may be placed 
in the recess in the back of the cutout, as 
is well shown in Fig. 1, and this may be 
threaded to attach the cutout to a gas out- 
let or similar support. In this way an in- 
sulating joint is formed for an electric 
fixture. It may be fused or not, as de- 
sired, and, as will be easily seen from in- 
specting the drawing, the fixture may be 
taken down by simply loosening the two 
securing screws and unhooking the cap 
section in the cutout from its back. The 
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An Incandescent Lamp Adjuster. 


A feature peculiar to incandescent elec- 
tric lamp lighting is the adjuster used on 
the lamp cord, and the matter has been 
given considerable attention by inventors 


for sometime past with varying success. 


n ———— 
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LicHt ADJUSTER. 


Such automatic-cord adjusters were for- 
merly adapted only to certain styles of 
cord, but in the accompanying illustra- 
tions is seen the Morse automatic adjus- 
ter, which is suitable for any size of lamp 
cord, and possesses mechanical features 
which enable the lamp to be raised or low- 
ered four feet in either direction within 
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Figs. 1 AND 2.—AN INCANDESCENT ELECTRIC 


electrical experts and wire and build- 
ing commissioners, wherever it has 
been presented. In form the attachment 
is neat and compact, measuring only about 
two and one-half by one inch in size, and 
is made of imitation hard rubber. Its 
use saves wear and tear on the cord, 
pulling out of rosettes, and the break- 
ing of bulbs, while with its assistance 
the light can be placed exactly where 
it is needed most, and out of the way 
When not required. It is manufac- 
tured by the Incandescent Electric 
Light Manipulator Company, of 116 
Bedford street, Boston, Mass., which 
firm also manufactures and sells the 
Morse manipulator, an arrangement 
by which the incandescent bulb may 
be cleaned or removed from its socket 
by means of a scissor-like device on 
the end of a pole, enabling the oper- 
ator to get at the lamp without the 
use of a step-ladder when the lamp 
is entirely out of reach. 

D 
American Factory Methods. 
The Motor World, of London, 

England, states that factory methods 

in America seem to be considerably 

in advance of those employed in 

England regarding the speedy man- 

ner of getting factories in full work- 

ing order in a limited time, particu- 
larly in reference to motor building. 

English manufacturers are said to be 

hardly past the experimental stage, labor- 


iously turning out vehicles in small lots, 
while “in America they have equipped 
mighty factories in which they are able 
to produce 40 to 50 cars a week, all on the 
interchangeable system, and selling at a 
moderate price. That they are as good as 
the English we are not prepared to state, 


Fias, 1, 2 AND 3.—A COMBINATION CUTOUT AND INSULATING JOINT. 


same device may be used in iron or steel 
outlet boxes, also for connecting light 
fixtures, or cord pendants, the fixture sup- 
porting the stud in the box being used as 
a connecting support, or the cap on the 
cutout may be made in the form of such 
a stud. The device may also be arranged 
for use in side outlet work. 


a second’s time. The attachment can be 
fastened to any cord without extra ex- 
pense, in less than a minute, and is said 
to be the only automatic adjuster on the 
market that is not only a_ perfect 
non-conductor, but that has received 
the written approval of every board 
of fire underwriters, factory and 


but unless manufacturers on this side cf 
the water improve their methods, the 
Americans are sure to secure a large slice 
of the trade. Their vehicles seem to be 
practicable and at the same time wonder- 
fully cheap. Thev are paying special at- 
tention to steam cars, and we can not help 
thinking that there is a vast development 
possible in this direction.” 
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Electric Trains on German Steam 
Railroads. 


Cable despatches from Berlin say that 
Kaiser Wilhelm believes the proper motive 
power for fast trains on German railroads 
to be electricity, while steam is considered 
only efficient enough for freight and shunt 
work in the yards or for local accommo- 
dation traffic. 

The Emperor has displayed much in- 
terest in the recent experiments in heavy 
electric traction between Berlin and 
Zehlendorf, where good results were ob- 
tained. Under his patronage an experi- 
mental line 30 kilometres long will be 
maintained between Berlin and Zassen, 
single-car trains of 50-passenger capacity 
being scheduled for half-hourly trips at 
a high speed. This line is the military 
system and is placed at the disposal of the 
syndicate which will conduct the experi- 
ments by order of General von Goessler, 
Minister of War. The cars look like or- 
dinary European sleepers and it is hoped 
to attain with them a speed of perhaps 
200 to 250 kilometres per hour. 


—— oe 


PERSONAL. 


Mr. Hart O. Berg, European representa- 
tive of the Electric Vehicle Company, of 
New York city, is enjoying a visit to the 
United States. 


Hiram Maxim, the famous inventor and 
gunmaker, was included in the long list 
of New Year honors, at London, on 
December 31, being knighted. 


Mr. Bancroft Gherardi, of the engineer- 
ing staff of the New York Telephone 
Company, has been appointed to the posi- 
tion of chief engineer of the New York & 
New Jersey Telephone Company. 


Mr. Alfred Harmsworth, the prominent 
London newspaper proprietor and pub- 
lisher who is visiting the United States, 
spent a day recently with Mr. Thomas A. 
Edison at his laboratory, in Orange, N. J. 


Mr. Stephen V. Morrin, well known in 
boiler building circles, who has been visit- 
ing in New York city for a fortnight past, 
returned to England last week. Mr. Mor- 
rin is connected with B. R. Rowland & 
Company, Limited, who manufacture the 
well-known “Climax”? water-tube steam 
boiler for all countries outside of the 
United States. 


Mr. J. H. Williamson, business mana- 
ger of the Viennot Advertising Agency, 
Philadelphia, Pa., has removed the New 
York office of his house to Room 719, 
Temple Court Building, 5 and 6 Beek- 
man street. This central location Mr. 
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Williamson found necessary for the better 


convenience cf the growing business of his 
firm. 


The American Bridge Company an- 
nounces the following appointments: E. 
W. Stearns has been appointed manager 
of the East Berlin, Ct., plant; Frank S. 
Moore has been appointed manager of the 
Lafayette, Ind., plant; all the Pittsburgh 


plants have been consolidated into one, 
and J. W. Walker appointed as manager; 
Mr. C. A. Billings having been appointed 
assistant treasurer for the New York 
district, H. W. Post has been appointed 
manager of the Post & McCord plant. 


-0 <=> o ——— 


The ‘New Century” Dinner of the 
American Institute of Electrical 
Engineers. 


The American Institute of Electrical 
Engineers met for dinner and an evening 
of talk on the past and future of electricity 
at Muschenheim’s restaurant, New York 
city, at seven P. M., Wednesday, January 
9. About 100 members and guests were 
present and sat through a dinner that 
might have been better. Speechmaking 
began about 10 o’clock, among those who 
spoke being Dr. N. S. Keith, Mr. Frank 
J. Sprague, Professor Francis Crocker, 
Dr. A. E. Kennelly, Mr. Carl Hering 
and Dr. William Hallock. Mr. T. C. 
Martin acted as toastmaster. 
> 
Another Electrocution at Sing Sing. 

The thirty-third electrocution took 
place in the prison at Sing Sing, N. Y., 
on January 14, when William Neufeld 
was executed. The victim received a 
shock at a voltage of 1,740, which was 
maintained for five seconds and then 
gradually reduced to 300 volts, which was 
applied for 25 seconds. After the cur- 


rent had been turned off for three minutes 
a second shock was given and Neufeld 
was pronounced dead. An autopsy was 
performed within 15 minutes after the 
execution. 


ERES AS, , 
Boston Electric Light Consoli- 
dation Balked. 


The plans of Mr. J. Pierpont Morgan, 
of New York city, looking toward a con- 
solidation of the two electric lighting 
companies of Boston, Mass., have been de- 
clared off. Mr. Morgan’s representative, 
E. R. Morse, says that owing to the mis- 
understanding of the plans by the gas 


commissioners and the Governor, it has 
been decided to let the matter drop. The 
object of the proposed consolidation was 
to avoid unnecessary expense. 


ots 


The electric lighting plant at New 
Mound, Ill., which was installed at a cost 
of $8,000, was formally opened during the 
latter part of December. 
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Wall Street and the Electrical 
Stock Market. 

On the New York Stock Exchange, 
General Electric closed the week at 189 
bid and 190 asked, showing a gain of 4 
points. Metropolitan Street Railway, of 
New York, closed at 17054 bid and 171 
asked, indicating a gain of 51% points. 
Brooklyn Rapid Transit closed at 863, 
bid and 867% asked, showing a gain of 37% 
points for the week. Third Avenue Rail- 
road closed at 122 bid and 124 asked, 
showing a gain of 5 points. Manhattan 
Railway, of New York, closed at 1213, 
bid and 122 asked, indicating a gain of 
9 points for the week. 

On the Boston exchange, American 
Telephone and Telegraph closed at 163 
bid and 164 asked, showing a gain of 9 
points for the week. Erie Telephone 
closed at 53 bid and 54 asked, showing a 
loss of 3114 points, making a total of 35 
points in the past two weeks. New 
England Telephone closed at 12934 bid 
and no closing price quoted, indicating a 
gain of 134 points for the week. 

The syndicate now in control of the 
Erie Telephone situation is reported to 
have paid $100 per share for the 29,000 
shares which it recently acquired from the 
Telephone, Telegraph and Cable Com- 
pany of America. There has been talk of 
an injunction being applied for to re- 
strain the payment of the Erie company 
dividends. Checks for Erie Telephone 
Company dividend No. 69, one and one- 
quarter per cent; Michigan Telephone 
Company dividend No. 66, one and one- 
quarter per cent, and Wisconsin Telephone 
Company dividend No. 75, one and three- 
quarters per cent, were mailed to stock- 
holders this morning. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Electric 
Company of America closed at 93% bid 
and 914 asked, indicating a gain of % 
point. Union Traction closed at 351% 
bid and 3514 asked, showing a loss of % 
point for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 16 bid 
and 19 asked, showing a loss of 2 points 
in the bid price. Electric Boat closed at 
2714 bid and 29 asked, indicating a loss 
of 1 point. Consolidated Equipment 
closed at 1114 bid and 1134 asked, show- 
ing a loss of 114 points for the week. 

Wall street, January 12. 


——__+-__—_. 


A press despatch from Bear Lake, Mich., 
states that Mayville wants electric lights 
and will give a bonus to any reliable per- 
son who will put in a good plant. 
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Automobiles 


The automobile clubs of France are 
said to be 24 in number. 


The authorities of the Belgian Exposi- 
tion of Cooking, now being held at Brus- 
sels, offered space to delivery automobiles. 
Only one manufacturer accepted, his ma- 
chine being a petroleum parcel delivery 
tricycle. 


An organization of automobile drivers 
is said to have come into existence in 
Paris, France, under the name of Chauf- 
feurs-Mecaniciens, which being trans- 
lated is equivalent to Mechanical Engine 
Drivers! 


A large wholesale grocery firm of 
Topeka, Kas., is soon to purchase automo- 
biles for its six traveling salesmen, who 
cover Oklahoma, Western Kansas and 
Nebraska, where the roads are good and 
the steam trains are comparatively few. 

In the recent automobile race of the 
Safety Club Liègois, of France, M. Leon 
Dernier was the first arrival at the goal, 
having covered the 22 kilometres of the 


course in 25 minutes and 34 seconds, dis- 


tancing his fellow-racers by three minutes. 


Statistics published in an automobile 
contemporary recently stated that the 
number of automobile carriages in France 
as shown by inspection of 1899, was 1,672, 
946 of which were vehicles for more than 
two passengers, the balance, 726, being 
two-passenger machines. 


Two St. Louis salesmen are reported to 
have recently completed a thousand-mile 
tour on the “road” in an automobile, tak- 
ing only 30 days for the entire trip and 
carrying over a thousand pounds of bag- 
gage, while in 1899 exactly the same trip 
was made by railroad and carriage, the 
time spent being a trifle over eight weeks. 


Recent incorporations in automobile 
circles include the following companies, 
charters: Ofeldt 
Automobile and Steam Launch Company, 
of Newark, N. J., $250,000; Columbus 
Autocab and Parcel Delivery Company 
(incorporated in New Jersey) and the 
Thompson Automobile Company, $250,000, 
while the Searchmont Motor Company, of 
Philadelphia, Pa., is said to have increased 
its stock from $1,500,000 to $7,500,000. 

Rumor has it that two automobiles are 
to be operated daily, in the near future, 
between Columbus and Bloomington, Ind., 
by way of Nashville. Capitalists of the 
two cities are said to have ordered two 
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three-seated carriages guaranteed to make 
the trip—a distance of 40 miles—in four 
hours. The portion of the state to be 
traversed is mountainous. Each machine 
will carry six passengers and baggage at 
a rate of three cents a mile, as this portion 
of the state has insufficient railway facili- 
ties, 

Long Island farmers are said to be 
thrifty. They are. An automobile ex- 
pert who speeds his machine on that island 
has gained such a reputation for fast driv- 
ing that the farmers along the road he 
travels every week, hitch up their horses 
on Sunday morning hoping to have an 
animal killed so that they can get dam- 
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A CoNnTINUOUS-CURRENT MEASURING 
INSTRUMENT. 


ages for the injury, say from $50 to 
$100, the value of the horse being some- 
what indefinite, but $8 or $10 would be 
a fair estimate. No horses have been 
killed so far and as the chauffeur in ques- 
tion is said to be an expert driver, it is 
doubtful if the farmers’ plans will meet 
with much success. 


nasa alain eas 

The new Metropolitan Express Com- 
pany, of New York, which was in- 
corporated on December 31, 1900, 
is rumored to have been formed to 
use the lines of the Union trol- 
ley road to deliver packages for the Cen- 
tury Express Company, a local branch of 
the United States Express Company. 
The report is unconfirmed but it is gen- 
erally believed that the Metropolitan com- 
pany will be similar to the Manhattan De- 
livery Company, which was established 
four years ago by the Adams Express 
Company and has proved a paying ven- 
ture. 
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Continuous-Current Measuring 
Instruments. 


In the accompanying illustration is 
presented a view of the continuous-current 
voltmeter manufactured by L. M. Pig- 
nolet, of New York city. The instru- 
ment in question is of the permanent mag- 
net type and very dead-beat. In calibrat- 
ing these instruments the scales are made 
by hand, and each is corrected individually 
for horizontal position, a mirror being pro- 
vided to secure accuracy in making read- 
ings. The magnets used are of a special 
style from one of the best foreign makers, 
and are carefully treated to insure per- 
manency, the instruments being con- 
structed in a thorough manner on jewel 
bearings, and carefully ground on hard- 
ened steel pillars, no pains being spared to 
make them durable and reliable. The 
cases are handsomely polished, and are of 
such a size as to easily fit in the pocket or 
tool bag. 

The voltammeters have a wide range 
of usefulness, being adapted not only for 
battery testing, but to a large variety of 
tests and measurements, as well as locat- 
ing faults in telephone, annunciator, and 
other battery circuits, since each instru- 
ment can be used either as a voltmeter or 
ammeter. The voltmeter, rating from 
zero to four volts in one-tenth volt di- 
visions, is especially adapted to testing 
single cells of storage batteries. The 
manufacturer guarantees the instruments, 
both voltmeters, ammeters, and volt-am- 
meters, to be perfect, and any defects will 
be repaired, without charge, on the return 
of the instrument within six months from 
date of purchase, with the seals intact. 
An important feature of the instruments 
is their low price. 


A Globe-Circling Telegraph Service. 


Sir Sanford Fleming, of Ottawa, Ont., 
is reported to have addressed a long letter 
to Postmaster General William Mulock in 
favor of a telegraph service to extend 
around the entire globe and to be owned 
by the state. The Canadian despatches 
which report the letter state that it is be- 
lieved to be the beginning of a movement 
to nationalize the cable and telegraph 
service of the empire, and will affect 
Canada and Australia. If nationalized 
as proposed, messages over the telegraph 
system to and from the most distant Brit- 
ish possessions can be handled at from 
one-eighth to one-tenth of the tolls now 
charged by the companies. 
=> 

A trolley line is soon to be built for the 
special accommodation of the Tamarack 
Mine, in British Columbia. The cost of 
the line is estimated at $10,000. 
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Views, News 
and Interviews 


~The other day at Twenty-sixth street, 
New York city, an ‘inspector “hopped” 
the front platform of a Madison avenue 
electric car bound down town. He said 
to the motorman: 

“Where in h— is this car goin’ ?” 

“Why, to the Brooklyn Bridge, of 
course.” 

“Get off and look at yer signs.” 

The motorman did so and discovered 
that the sign on the front hood of the 
car read “135th street,” the sign on the 
right-hand side of the roof read “Second 
avenue,” and the sign on the rear hood of 
the car read “Astor place.” The con- 
ductor and motorman between them hav- 
ing readjusted the signs, the inspector per- 
mitted the car to proceed. 


At three o’clock in the afternoon of the 
last day of the old century, President 
Rudolph Keppler, of the New York Stock 
Exchange, called for twice three cheers 
and a tiger, offered as a tribute to the 
dying century and the end of a prosperous 
year. “We owe a debt of gratitude to 
the dying century,” said Mr. Keppler, 
“and more particularly to the T’s—the 
telegraph, the ticker and the telephone— 
without the aid of which business never 
. could have assumed the extraordinary pro- 
portions of the present day.” 


Ticket sales of the Berlin, Germany, 
City Railroad by means of its 152 “ticket 
automats” during 1899 amounted, ac- 
cording to reports, to 30,000,000 tickets, 
Friedrichstrasse station alone disposing 
of about 200,000 per month. 


Instead of the old familiar sleigh-bells- 
reindeer-pack combination, St. Nick is re- 
ported to have appeared on the evening of 
December 24 last clad in leather, mounted 
in an electromobile, bespectacled with 
blue road goggles and carrying his gifts 
in a compartment of the vehicle, while 
two fat cherubs, attired as “tigers,” sat 
stiffly behind in the “boot.” Imagine 
Santa as a chauffeur! 


Not long ago an ingenious man pre- 
sented himself in an up-state town with 
some “electric belts” of his own inven- 
tion. He was plausible, his prices were 
low, and the belts sold like hot cakes. 
After wearing one for a few hours, one of 
the purchasers noticed that his skin was 
red where the belt had touched it. He 
was vastly impressed, and decided to 
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dissect the apparatus to “see the wheels 
go round,” or how the current was gen- 
erated. He made his analysis with care 
and precision, and the result was so amaz- 
ing to himself and other victims that 
several “converts” were added to the 
“Christian Science Church” of the town. 
The belt contained a powerful mustard 
plaster. 


Queer names are frequently given to 
vessels; this time it is the “Electric 
Light,” a British brig. She was recently 
wrecked, but the crew was saved. 


— 


A gentleman named Skeels—Hiram 
Skeels—was recently filled full of volts 
on a bridge at Saunders street, White- 
hall, N. Y. A dead telephone wire crossed 
live wires which ran across the bridge, 
and thus was the iron structure charged 
with a heavy current which shocked Mr. 
Skeels, caused several dogs to dance and 
yelp in most undignified tones, and 
knocked down a horse as if with a club. 


The white elephant is the sacred animal 
of Siam. His stable is electrically lighted 
and his faithful attendant priests journey 
between their cloisters and his stable in a 
trolley car! 


Burglars in Kansas City, Mo., recently 
attempted to crack a safe by means of the 
familiar arc and carbon method, tapping 
an electric wire in the yard of the place 
they were in for current. They got more 
current than they expected, for when they 
made this connection the line was short- 
circuited, blowing out the safety fuse and 
switchboard in the power-house, thus de- 
feating their plans. 


The spectacle of a business man in a 
hurry to keep an appointment is familiar 
to every metropolitan, but the sight of the 
same man, under the same conditions, a 
most angry and unwilling prisoner in an 
electric car is novel. This is what hap- 
pened recently in Brooklyn, N. Y., when 
the sliding door of a car caught a pas- 
senger’s trousers and held him firmly un- 
til several stations had been passed, when 
at last a trainman who had a key to the 
door got aboard the train, used his key, 
and released the irate passenger. The 
other passengers had, prior to this, offered 
various suggestions, such as: “Slip outer 
yer pants—th’ condoocter’ll mail ’em t 
ye!” The ladies in the car blushed at 
this, and two of them hastily entered an- 
other car. 


A well-known electrical contractor re- 
cently told the following story on one of 
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his foremen, an Irishman of ability in 
electrical installations, but whose knowl- 
edge of outside matters is limited. On 
the day in question Pat left his assistant 
electrician in charge of the plant they were 
installing while he trotted down town to 
a jeweler’s to buy a ring for his wife-to-be. 
After waiting until he could obtain the 
ear of the clerk without letting others 
know his business, Pat whispered hoarsely 
to him: “Give me the best wedding ring 
you have in the shop.” 

“Eighteen karats?” queried the clerk. 

“No!” snapped Pat, drawing back in an 
offended manner, “Atin’ onions, if it’s any 
of your dom business.” 


A “flock of electric cranes,” three in 
number, were recently reported to be 
roosting comfortably in their new Win- 
ter quarters in the machine shop at the 
hospitable New York Navy Yard. These 
cranes are traveling birds and are respec- 
tively capable of bearing a load of 40, 25 
and 10 tons each. The 40-ton crane is 
one of the largest in the United States. 


An owl is reported to have recently set 
off the burglar alarm of a church in New 
Rochelle, N. Y. The owl is a tame bird with 
a fondness for sitting upon the wires 
at night and hooting. It is believed that 
his weight probably sagged the wires and 
completed the circuit, thereby sending in 
the alarm to the police. 


Homeless, demented and vagrant, a 
man, poorly clothed and gaunt in ap- 
pearance, trotted up the car track in East 
Thirty-fourth street, New York, from the 
ferry station toward Broadway, one night 
a week or so ago. He bent low over the 
trolley slot and yelled with excitement, in- 
sisting, when a muscular bluecoat took 
him off to Bellevue, that three teams of 
white horses were located in the slot, pull- 
ing a golden chariot which was driven by 
Bluebeard. At the hospital he was as- 
signed to the insane pavilion. 


Two miles of wires, the property of the 
Postal Telegraph Company, in the town 
of Union, Hudson County, N. J., were 
sold recently for $1 to Mr. Charles 
Singer, the town clerk of that village, who 
bid personally and not as an officer. The 
reason for the sale was that there were un- 
paid taxes on these lines amounting to 
$151.70, which the company is said to 
owe. A bill of sale was made out shortly 
after the acceptance of Mr. Singer’s bid 
and a formal demand made on the com- 
pany to stop using the lines. 
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Progress of the General Electric 
Company in 1900. 

The General Electric Company reports 
that the business done during the year 
1900 shows a large increase over that done 
in 1899, notwithstanding the fact that bus- 
iness in that year was the best in its his- 
tory. Hy means of enlarged facilities in 
its workshops the company has been 
enabled to make deliveries keep pace with 
increased orders. New projects requiring 
large quantities of electrical apparatus 
and supplies have been numerous during 
the year, and final deliveries have been 
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generally more satisfactory service. The 
increasing demand for railway equip- 
ments for rural and interurban work shows 
clearly the tendency on the part of all rail- 
way companies to extend their lines, 
thereby placing the suburbs of large cities 
within easy reach of business centres and 
relieving the congestion of densely popu- 
lated districts. 

Great advances have been made during 
the year in the equipment of large manu- 
facturing plants with electric motors. The 
time is not far distant when the distribu- 
tion of power by electricity will become 


St. Loris ELECTRIC STANHOPE. 


made on several large outstanding orders. 
The prices of the raw materials chiefly 
used in the electrical work remained at 
the high record made during the year 
1899, until November last. Since then 
actual advances have been demanded on 
these prices, which, if continued, must 
ultimately lead to increased prices for 
finished electrical products. 

During the year noted improvements 


_ have been made in the equipment of cen- 


tral station lighting apparatus, the older 
and less efficient types of generators and 
devices having been discarded and replaced 
by larger units of higher efficiency and of 
& more substantial character. 

In electric railway work there has 
been a decided tendency to use equip- 
ments of four motors instead of two, thus 


giving greater power, higher speed and 


universal in mills and factories. Great 
progress has been made in the equipment 
of each tool with its individual motor in 
machine shops of recent construction. 

So rapid have been the strides in the 
successful transmission of power by elec- 
tricity over considerable distances, that 
the limiting factor is no longer the length 
of the transmission line but is merely a 
question of the market price at which the 
power can be sold. Power at a loss of 
only eight per cent on the line is to-day 
being transmitted 80 miles in California. 
Electrically equipped water powers are to- 
day among the most desired of all proper- 
ties. The electrical transmission of power 
from coal mines—using slack for fuel— 
is now beginning to attract the attention 
of capitalists, and at the close of the year 
1900 there were several plants of this 
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character in different sections of the coun- 
try which have proved to be great com- 
mercial successes. 

To-day the introduction of electrical ap- 
paratus into new fields as well as its ex- 
pansion in places where entry has already 
been made seems to be limited only by the 
number of competent engineers who can 
give to the promotion of such work that 
comprehension of economies and under- 
standing of mechanical applications so es- 
sential to a ready grasp of the advantages 
of those things which are new. It can be 
stated as a broad proposition that the use 
of electrical apparatus will invariably pro- 
mote economies, and advancement in near- 
ly all the fields of industrial enterprise 
may best be marked by the number of 
undertakings brought under the influence 
of the progressive electrical engineer. 


St. Louis Electric Stanhope. 


In the illustration herewith is shown 
an electric stanhope made by the St. 
Louis Automobile and Supply Com- 
pany, of St. Louis, Mo. This machine is 
mounted with a single motor and carries 
40 cells of battery. It is provided with 
wooden spoke pneumatic tire wheels 32 
inches in diameter in front and 36 inches 
in diameter in the rear. The vehicle is 
made for speeds up to 14 miles per hour 
and operates about 40 miles on one charge 
on good level roads, and from 20 to 25 
miles on ordinary roads. Additional in- 
terest belongs to the vehicle shown on 
account of the fact that it is the first elec- 
tric automobile built in St. Louis. It has 


already run several hundred miles. 
<> 


The Abolishment of Smoking Cars in 
Brooklyn, N. Y. 


The abolishment of the smoking cars 
in the Borough of Brooklyn has a wider 
application than would seem at a first 
glance. It is said to be the work of the 
women’s temperance societies of Brooklyn, 
and if they are really responsible for it 
the cause of temperance ought to have a 
big boom across the river at once. A few 
days’ trial of the absence of the smoking 
car—a conveyance whose filthy interior 
and occupants could only have been de- 
scribed by another Swift—has so improved 
the cleanliness of the entire train system 
that it is not easy to think of any return 
to the obnoxious smoking car. To those 
residents of Brooklyn who have attempted 
to defy decency and the rules of the com- 
pany by smoking in the cars since their 
cattle pens were abolished it may be 
pointed out that such conduct bears the 
stamp of a Yahoo, and not that of one 
who cares either for social decencies or 
civic progress.—New York Press. 
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Telephone and 
Telegraph 


A Citizens’ Independent Telephone Com- 
pany has been organized in Ashley, Ohio. 


A telephone line is being constructed in 
Youngstown, Ohio, and will extend to 


Calla. 

A new telephone line is now in process 
of construction from Union, Mo., to Flag 
Springs. 

A new telephone company is soon to 
enter the competition in Denton, Md., and 
bid for the peninsular business. 


Physicians in Detroit, Mich., are said 
to be asking for a new telephone company 
to compete with the present Bell system. 


A new telephone exchange will be estab- 
lished by the Sunset Telephone Company 
in the near future at Coronado Beach, 
San Diego, Cal. 


A rumored consolidation in ‘Tennessee 
is that of the People’s and the Cumberland 
Telephone companies, which are said to 
be endeavoring to consolidate into one 
concern. 


The Tide Water Telephone Company 
has installed an exchange in Tappahan- 
nock, Va., and will operate long-distance 
lines connecting with the service of the 
West Point Telephone Company. 


Representatives of the Bell Telephone 
Company are said to have recently looked 
over the telephone system of Sodus, N. Y.. 
with a view toward purchasing it and 
erecting an exchange of their own. 


A rather unusual company has been 
formed in Brazil, Ind., which consists of 
a number of firms and merchants, each 
individual owning his own telephone and 
paying his share towards the construction 
of the lime. 


A new franehise was granted in Batavia, 
N. Y., by the aldermen of that city, to the 
Ramison Electrie Company, which will 
erect. poles and operate a telephone sys- 
tem in competition with the companies 
already doing business there. 


W. C. Carpenter and others, of Gaff- 
ney, S. C., propose in the near future to 
establish a telephone exchange in that 
city and have incorporated for that pur- 
pose the Gaffney Telephone Company, 
' with a capital stock of $10,000. 


A new country line east of Tarkio is 
being built by the Northwest Missouri 
Telephone Company to extend to various 
residences in the vicinity of London and 
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will accommodate a number of places be- 
tween London, Stafford and Tarkio. 


Subscribers of the New England Tele- 
phone and Telegraph Company, in Bos- 
ton, Mass., number now 20,659, while in- 
cluding the suburban districts the num- 
ber reaches 30,800, making the Boston ex- 
change one of the largest in the world. 


The lines of the Fox River Valley, Wis., 
Telephone Company, which will tap the 
system of the Little Wolf Telephone Com- 
pany between Kaukauna and Dale, are 
well under construction and will probably 
be in operation within a very few days. 


A telephone line has been completed be- 
tween Dundee, Starkey and Eddytown, N. 
Y., by the Dundee Electrie Light Com- 
pany. A telephone exchange will be es- 
tablished in the village and it is expected 
by the company to secure a considerable 
portion of the local business. 


Private independent telephone lines at 
Ramsey, De Pauw and Milltown, Ind., are 
said to have been purchased recently by 
the Home Telephone Company, of New 
Albany. This company now owns lines 
as far west as Milltown and has connec- 
tions as far east as Mt. Vernon, Il. 


Contracts for the erection of a new tele- 
phone building in the East End, Pitts- 
burgh, Pa., have been awarded by the 
Central District and Printing Telegraph 
Company. The building will be of brick, 
three stories in height, thoroughly fire- 
proofed, and will cost about $35,000. 


The Bastin Telephone Company, of 
Mt. Vernon, Ky., has recently been in- 
corporated for $25,000 and opened ex- 
changes at Lancaster, Crab Orchard and 
Mt. Vernon. The company owns about 
200 miles of toll lines, covering about 
five counties in the vicinity of Mt. Vernon. 


A telephone line will be constructed in 
the near future from New Castle, Del., to 
Wilmington, to connect with the Postal 
Telegraph - Cable Company. The line 
will he a telephone service from Norfolk, 
Va.. to Wilmington and from there to New 
York, the telegraph system will be em- 
ployed. 


The entire Mediterranean squadron of 
the French Navy is soon to be provided 
with wireless telegraph service, which will 
he tested during the coming cruise, the 
recent experiments having shown that 
despatches can be accurately exchanged at 
distances of from 18 to 20 miles by the 
new system. 


After February 1, residents of McKees- 
port, Pa., will have two telephone lines to 
Pittsburgh, one being that of the Federal 
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Telephone Company, which has made ar- 
rangements with the Pittsburgh & Alle- 
gheny company for service in Pittsburgh, 
and the other the Central District and 
Printing Telegraph Company. 


A new telephone substation is to be 
erected by the Bell company on the south- 
east corner of Park avenue and Goodman 
street, in Rochester, N. Y., at a cost of 
$5,000, for the benefit of East Side sub- 
seribers. It will be ready about February 
1. The switchboard for this exchange is 
estimated to cost about $3,500. 


The United Telephone and Telegraph 
Company, of Wilmington, Del., has been 
recently incorporated in that city to con- 
struct and operate telegraph and telephone 
lines, with $2,000,000 capital. The in- 
corporators are W. D. Bernard, E. Davis, 
E. M. Yarnall, all of Philadelphia; W. R. 
Bliss, of Chester; C. M. Clements, of 
Sunbury, Pa. 


Professor Popoff, the Russian inventor 
of a system of etheric telegraphy, accord- 
ing to a London, England, report, has 
been invited to visit England by a syndi- 
cate for the purpose of capitalizing his 
invention and to cooperate with Mr. Mar- 
coni. The syndicate is said to be the In- 
ternational Marine Communication Com- 
pany, one of the Marconi interests. 


Underground telephone wires are being 
seriously considered in Jacksonville, Fla., 
and a press despatch from that city states 
that both the Jacksonville Telephone Com- 
pany and the'local Bell company will soon 
take down their overhead wires and put 
them in conduits under the street, which 
will be a great improvement to the city, 
particularly at the corners where the wires 
cross the streets. 


Assurances are said to have been given 
by the Hyde Park, Chicago, IlJ., District 
Telegraph and Electric Company that it 
will make rates equivalent to about one- 
half of what the Chicago Telephone Com- 
pany asks for residence telephones in that 
city. The Hyde Park company is anxious 
to inaugurate its new system without de- 
lay and hopes to obtain the major portion 
of the business by introducing low rates. 


Construction work on the telephone line 
between Paris, France, and Rome, Italy, 
is making rapid progress and connections 
with Paris on the French side of the Alps 
are completed. On the Italian side oper- 
ations are more advanced for the installa- 
tion of that particular part of the line at 
a cost of only 100,000,000 francs, and 1s 
now in operation so that the engineers are 
enabled to turn their attention to the 
stringing of their lines between Turin and 
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Novi. After these cities are connected 
the system will be extended to Genoa, and 
thence to Rome. Messages direct from 
Paris to Rome are expected to be sent by 
March or April 1. 


Officers were elected at the first formal 
meeting of the Melrose, Fla., Telephone 
Company, which was held on December 
28, the officers elected being Dr. J. B. 
Curtis, president, and the Reverend A. H. 
Waters, secretary and treasurer. Active 
construction work will be begun and the 
poles for the line have already been dis- 
tributed. 


A new metallic circuit, which has been 
in process of construction for some time 
past, has been formally opened by the 
Central Union Telephone Com- 
pany, of Ohio, across Ashtabula 
County from Ashtabula to An- 
dover and intermediate towns. 
This line gives long-distance 
service to all of the sta- 
tions between the two points 
connected, all of which are 
equipped with the latest style 
of toll-line instruments and 
apparatus. 

Regular quarterly dividends 
were declared at the recent 
meeting of the Erie, Michigan, 
and Wisconsin telephone com- 
panies in Boston, the Erie and Michigan 
companies announcing a dividend of one 
and one-quarter per cent and the Wis- 
consin company one and three-quarters 
per cent, payable on January 14 to the 
stockholders of record on December 31, 
the books closing December 31 and re- 
opening January 14. 


Rural districts in Walworth County, 
Wis., are to have a telephone system which 
will enable East Troy, the first village to 
try the experiment, to have a telephone 
service at the rate of $12 a year and the 
system will be connected with the long- 
distance lines of the Wisconsin Telephone 
Company, so that connection may be had 
with Milwaukee, Madison, Chicago or New 
York, if the farmer-subscribers so desire. 
Not more than four subscribers are to be 
placed upon one line. 


The Independent Union Telephone 
Company, of Buffalo, N. Y., has been in- 
corporated with $200,000 capital stock and 
will have its principal offices in that city. 
The incorporators are: Samuel B. Rawson, 
Irving W. Griswold, Addison E. Lord, 
Frederick W. Martin, Frederick H. Sudro, 
James Dake and Theodore M. Brush, all 
of Elyria, Ohio. The other directors are 
said to be George H. Brown, of Buffalo, 
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and Albert R. Smith, of North Tona- 
wanda, cach holding five shares of stock. 


Experiments were recently made with 
a system of wireless telegraphy on an 
estuary of the river Thames, in England, 
the object being to determine the possi- 
bility of signaling vessels when the weather 
is of such a character that lights are ob- 
scured. The system tried was invented 
by Colonel Hozier and Mr. Neville Mas- 
kelyne, and consisted of mechanism for 
sending dot and dash signals. The trans- 
mitting station is established on shore 
near the point of danger and signals are 
sent out by automatic apparatus when 
ordinary lights would be invisible by 
reason of fog or other atmospheric condi- 
tions. The mechanism consists of an 
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automatic revolving wheel whose periphery 
is notched with teeth of variating sizes, 
which, as the wheel revolves, operates a 
Morse key connected with the sender, ar 
according to the length of time the teeth 
keep the key depressed long or short sig- 
nals are transmitted which represent the 
dots and dashes of the Morse code. This 
wheel, which can be turned by an electric 
motor or by clockwork, may be arranged 
so as to signal every minute or two of 
continuously, as may be desired, the idea 
being to put it into operation whenever 
foggy weather comes along. 


A reduction in private and business 
rates by the Southern New England Tele- 
phone Company was announced on Decem- 
ber 29, to cover all Connecticut towns 
where there are less than 160 subscribers, 
the rates for house party service being 
reduced 25 per cent and those for business 
offices thirty-three and one-third per cent. 
The towns affected are Branford, Daniel- 
son, Guilford, Litchfield, Manchester, 
Milford, Naugatuck, New Milford, Ridge- 
field, Rockeville, Southington, Saybrook, 
Simsbury, Wallingford and Winsted and 
their connecting towns. 


Farmers of Winnebago County, Wis., are 
to have a telephone system which will con- 
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nect them with long-distance lines if the 
plans now entertained by the Telephone Con- 
struction Company are carried through, 
as they seem likely to be. Milwaukee in- 
terests are prominent in the directorship 
of the company and are represented as 
follows: George N. Wiswell is president, 
E. A. Wadhams is vice-president, and 
Henry G. Goll is secretary and treasurer. 
The directors are F. G. Bigelow, Charles 
F. Pfister, George N. Wiswell, E. A. Wad- 
hams, Thomas H. Gill, P. L. Spooner, of 
Madison, and E. E. Naugle, of Chicago. 

A press despatch from London, Eng- 
land, states that the new telephones which 
are in process of installation there will 
greatly simplify the telephone situation 
in that country. Much trouble was ex- 
perienced with the old wires as they were 
considerably too few, thus preventing calls 
from getting through within a reasonable 
length of time. Subscribers at present 
are looking ahead with no little impatience 
to the installation of the new instruments 
and system, which will greatly facilitate 
the transaction of business and do away 
with the annoyances to which patrons of 
the system have hitherto been subjected. 
=> 

An Oil Engine. 

The accompanying illustration gives an 
excellent view of an oil engine manufac- 
tured by the Aultman Company, of Can- 
ton, Ohio, for Priestman & Company, In- 
corporated, Philadelphia, and known as 
the Priestman safety oil engine. It will 
be noticed from the illustration that the 
machine is compactly built and is de- 
signed upon the straight-line principle. 
The flywheels are mounted between the 
main bearings, relieving the latter of 
severe stresses in running. Finely atom- 
ized oil is injected into a chamber where 
it is mixed with air and this mixture is 
heated by the exhaust gas passing through 
a jacket surrounding the mixing chamber. 
The vapor thus prepared is drawn into the 
cylinder by the outward stroke of the pis- 
ton and there compressed and fired by an 
electric spark in time for the next out- 
ward stroke. The engine works forward 
on the familiar Otto cycle giving one 
ignition for two revolutions of the fly- 
wheels. The throttling system of govern- 
ing is used, ignition taking place every 
other revolution. It is claimed by the 
makers that this system secures excellent 


regulation. High-grade kerosene oil is 
used and this may be obtained anywhcre 
in civilized countries. The consumption 
of oil is stated to be about one and a 
half drops per horse-power per ignition, 
or about one and a quarter pounds of oil 
per horse-power-hour. The oil spray en- 
tering the cylinder lubricates it perfectly 
and the engine therefore requires a mini- 
mum of attention. 
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Corporation 
News # # # 


SPRINGFIELD, ILL.—Ewing & Western 
Railway Company. $30,000. 


Ou10—Harrison County 
$25,000. 


CoLumBus, OHI0 — Farmers’ Mutual 
Telephone Association Company, of Me- 
chanicsburg. $10,000. 


WILMINGTON, Det.—The Maryland & 
Delaware Telephone and Telegraph Com- 
pany, of Baltimore, Md. $50,000. 


MILWAUKEE, Wis.—North Milwaukee 
Electric Light Company, $15,000, to do 
a general electric business. A. D. Meisel- 
bach, Otto Brandes and John Hurley. 


JEFFERSON, Mo.—Kansas City & St. 
Joseph Electric Railroad Company. $1,- 


CoLUMBUS, 
Telephone Company, of Cadiz. 


500,000. Incorporators: P. A. Gilson, 
Robert McGeehan, Homer Reed and 
others. 


CotuMsBus, OH10o—Eureka Light Com- 
pany, of Canton. $15,000. Directors: 
James S. Knight, W. G. Smith, Charles 
H. Belden, Edwin Marshall and Alphonso 
N. Dunbar. 


CoLumBus, OH10—Charters were grant- 
ed on December 19 to two electric rail- 
way companies—the Norfolk, Ashland & 
Southern, $10,000, and the Mansfield, Mt. 
Gilead & Columbus, $20,000. 


AusTIN, TEx.— Dubinsky Electric 
Works, of San Antonio. $5,000. Incor- 
porators: L. Kaufman, Ed Naegelin, M. 
Milgrow, of San Antonio, and Max Kauf- 
man, of St. Louis, Mo. 


PHILADELPHIA, Pa.—Wenonah, Clay- 
ton & Glassboro Electric Company, of 
Gloucester County. $50,000. This com- 
pany will absorb the interests of the old 
Gloucester County Electric Company. 


PortsmoutH, N. H.—A reorganization 
has been effected in the directorate of the 
Portsmouth Gas, Electric Light and Pow- 
er Company, new directors taking the 
place of the old board, which resigned. 


Cuicaco, ILL.—Mt. Pulaski Telephone 
and Electric Company; $5,000; incorpo- 
rators: J. W. Collins and others. Peoria 
Gas and Electric Company; capital stock 
increased from $500,000 to $1,000,000. 


CotuMBus, OH1I0—The Scioto Valley 
Traction Company has certified to an in- 
crease of its capital stock from $100,000 
to $1,000,000. B. Mahler, of Cleveland, 
has been elected president of the company. 


GUTHRIE, O. T.—Chicago capitalists, 
with $200,000 back of them, are treating 
with the local authorities in Oklahoma 
City for a franchise for the Oklahoma 
Railway, Light, Power, Fuel and Gas 
Company. 

Austin, Tex.—Galveston City ceed 
Company. $800,000. Incorporators: Wal- 
ter G. Galcnan: George R. Turnbull and 
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Edward Cornell, of New York city; R. B. 
Baer, of Houston, and J. W. Terry, of 
Galveston. 


LittLe Faris, N. Y.—State Senator 
Feeler has been appointed receiver for 
the Dolgeville Electric Light and Power 
Company to foreclose a mortgage of $50,- 
000, held by the National Trust Com- 
pany, of New York. 


Des Moines, Jowa—Citizens’ Gas and 
Electric Company, of Council Bluffs. 
$150,000. Incorporators: ©. W. Perkins, 
E. J. Dudley, L. B. Dailey, K. K. Mc- 
Laren, L. A. Kapebyea, H. W. Meen, all 
of Jersey City, N. J. 


NEwaRrk, N. J.—Arecibo Electric Light 
and Water Company, of Essex County, to 
do business in Puerto Rico and elsewhere. 
$300,000. Paid-up stock, $1,100. E.J. 
McNulty, Charles H. Tuttle and P. 
O’Leary are the incorporators. 


Austin, Trx.—Dallas & Fort Worth 
Construction Company. $7,500. To con- 
struct electric railroads and bridges for 
railroad companies. Incorporators: G. 
Van Ginkel, Fred Howard Porter, L. M. 
Callaway, Edward T. Moore, Francis A. 
Nisbet and E. C. Gambell, of Dallas; J. T. 
Voss, of Fort Worth, and I. M. Earle, of 
Des Moines, Iowa. 


ALBANY, N. Y.—Monticello, Fallsburg 
& White Lake Railroad Company. $250,- 
000. Directors: Theodore B. Du Bois, 
Joseph C. McGuire and John L. Sommer, 
of Newark, N. J.; John H. Wanamaker, 
of Brooklyn; John R. McParlan, of New 
York city; Charles N. Fuller, of Jeffer- 
sonville; Louis Hausser, of Harrison, 
N. J., and James G. Terbell, of Liberty. 


Detroit, Micuy.—All the street rail- 
ways of Detroit were consolidated on 
December 31, under the name of the De- 
troit United Railway Company, with a 
capital stock of $12,500,000. Incorpora- 
tion articles were filed for the new com- 
pany at Lansing, where a franchise fee of 
$6,000 was paid. The new officers are 
James L. Edwards, president, and James 
F. Van Name, secretary. 


HARTFORD, Cr. — Electropneumatic 
Company. $1,000,000. To build a pneu- 
matic tube express service between Boston, 
Mass., and New York, by means of which 
packages can be sent from one city to 
the other in 27 minutes. The incorpo- 
rators are Chas. P. Phillips, Warren K. 
Dowe, James L. Wolcott, Charles B. John- 
son, William C. Case and Percy S. Bryant, 
all of New York except the last two. 


TRENTON, N. J.—A decision rendered 
on December 18 by the State Board of 
Taxation reduces the assessment made 
against the North Jersey Street Railway 
Company by the city of Newark, from 
$3,100,000 to $2,266,000. The assess- 
ment included about $500,000, which rep- 
resented the franchise value which the 
state board held as untaxable. A fur- 
ther reduction was allowed because of the 
likelihood of the company’s equipment to 
wear and tear. 


BripcEport, Ct.—The Bridgeport Trac- 
tion Company was recently sold to the 
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Connecticut Light and Power Company 
of Waterbury, the price paid for the equity 
being $236,000. Deeds conveying the 
property have been already filed. The 
Connecticut Light and Power Compan 
assumes the mortgage bonds of $1,897,000, 
issued for the construction of the road, etc. 
The Connecticut Light and Power Com- 
pany owns various franchises in this state 
and is controlled by the United Gas Im- 
provement Company, of Philadelphia. 


Ottawa, Ont.—The Ottawa Electric 
Company has voted to increase the paid- 
up capital stock of the company to $1,000,- 
000. This will mean an increase of $218,- 
000, which, on December 14, was stated 
to have been nearly all taken up. Bonds 
of the company are also to be increased 
from $320,000 to $520,000. The object 
of these two increases is to wipe out the 
present indebtedness of the company, to 
overcome the reverses caused by the recent 
fire, and to complete the erection of the 
new plant and power-house, which ere at 
present well under way. 


St. PauL, Minn.—St. Francis Electric 
Railway Company. Charles T. Wood- 
bury, of Anoka; George D. Woodbury, of 
Wollaston, Mass.; John S. Woodbury, of 
Anoka, and William Streetly and Marshall 
S. Hamblen, of St. Francis. John S. 
Woodbury has been elected as president 
of the company, C. T. Woodbury as vice- 
president and William Streetly as sec- 
retary and treasurer. The company pro- 
poses to construct a line of railway to 
run from St. Francis east to the Eastern 
Minnesota cutoff, a distance of some five 
miles, which is at present its nearest ship- 
ping point. 


ALBANY, N. Y.—The Metropolitan 
Street Railway Company, of New York 
city, filed certificates with the Secretary 
of State on December 21 for an increase 
of its capital stock from $45,000 to $52,- 
000. A tax of $8,750 was paid by the 
company on the increase. Among the 
papers was a statement that the debts and 
liabilities of the company amounted to 
$32,750,000. The increase was approved 
by the state railroad commissioner on 
August 2. The additional capital stock 
will be used to change the motive power 
of the road from cable to underground 
trolley and the balance for floating 1m- 
debtedness contracted for the purchase of 
stock in other New York city railroads. 


Trenton, N. J.—Consolidation articles 
were filed on December 20 merging the 
following electric light companies in the 
northern part of the state with the Central 
Electric Company, whose capital stock 
was increased from $100,000 to $750,000: 
Raritan Electric Light and Power Com- 
pany, the Bound Brook Electric Light, 
Heat and Power Company, the Dunellen 
Electric Light Company, the Edison Elec- 
tric Illuminating Company of New Bruns- 
wick, the Railway Electric Company and 
the Middlesex Electric Company. The 
officers of the consolidated company are: 
President, Philip N. Jackson; vice-presi- 
dent, Adrian Riker; secretary, L. D. How- 
ard Gilmour; treasurer, Uzal H. McCarter. 
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THE SPEED REGULATION OF WATER- 
WHEELS. 


BY ALLAN V. GARRATT. 


Two factors stand out prominently 
among the causes which have in the 
last few years led to the enormous develop- 
ment of water-powers for electrical trans- 


mission. 


One of these is the ability to 
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water-wheel set in any manner simply by 
attaching a Lombard governor. To pro- 
duce the highest degree of regulation it 
is necessary to give the most careful con- 
sideration to the elements of design of 
plant and also to the design of water- 
wheels and connections. The whole con- 
struction including hydraulic construc- 
tion, water-wheels and governors must be 
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raise the line voltage sufficiently to 
keep copper investment within dividend- 
earning limits. The other—on which the 
first depends in a large measure—is the 
ability to keep the speed of the water- 
wheels within very small limits of varia- 
tion under the largest and most sudden 
variations of load which are liable to occur. 

Most prominent among the devices for 
the latter purpose are the water-wheel gov- 
ernors manufactured by the Lombard 
Water-Wheel Governor Company, of Bos- 
ton, Mass. 

These governors—of which there are 
eight distinct types adapted to different 
hydraulic conditions—are now used to 
regulate the speed of more than 250,000 
horse-power of water-wheels.in this coun- 
try alone. They have been applied with 
equal success to turbines operating under 
the full head of Niagara Falls, and also 
under only five feet of head, and for that 
matter under almost every intermediate 
head. 

They have been applied with equal suc- 
cess to every standard form of turbine 
adapted ‘to an electric plant, and also to 
every make of tangential water-wheel on 
the market. The highest voltage, longest 
distance water-power plants in this coun- 
try are governed entirely by Lombard gov- 
ernors. 

From these statements it must not be in- 
ferred that the most accurate speed regu- 
lation can be obtained with any make of 
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Fig. 2.—KENsINGTON ELECTROMO 


integral in design, each part thoroughly 
adapted to the others. There are scores of 
such plants now in practical operation in 
which no improvement could be suggested 
or desired. The subject of water-wheel 
regulation is not yet thoroughly under- 
stood, but it is sufficiently well understood 
to make it safe to say that few, if any, 


waterfalls are of such natural conforma- 
tion that they may not be developed so as 
to obtain a satisfactory speed regulation 
under the most exacting requirements and 
the most severe conditions of sudden and 
large load variation and high line-voltage. 
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Kensington Electromobiles. 

On this page are illustrated two types 
of electromobiles recently constructed by 
the Kensington Automobile Manufactur- 
ing Company, of Buffalo, N. Y. In the 
stanhope, which is shown in Fig. 1, the 
wheels are of the bicycle type with ball 
bearings. The front pair is 30 inches in 
diameter and the rear pair 34 inches in 
diameter. A single motor is used and it 
is claimed that careful construction and 
ingenious design have combined to pro- 
duce in this type of vehicle a highly eco- 
nomical automobile. The runabout shown 
in Fig. 2 is provided with wooden wheels 
and solid rubber tires, its construction be- 
ing clearly indicated by the engraving. 


————<b 
The New England Automobile Club. 


The New Automobile Club of New Eng- 
land, whose headquarters at the present 
are at the Hotel Somerset, Boston, Mass., 
has a somewhat peculiar set of by-laws. 
Propositions for membership must be sub- 
mitted in writing by two members and not 
only must the name of the applicant be 
given, but also the residence, profession 
or occupation and the classification of the 
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BILE RUNABOUT WITH WooDEN WHEELS. 


new man. This by-law is intended to 
forestall the possibility of any name com- 
ing up before the committee for action and 
finding that body practically in total ig- 
norance as to who the nominee is and what 
his qualifications are. Ladies will be 
admitted to the club house practically 
in the same manner as is done at 
the Country Club. The annual dues are 
$50 and the entrance fee is $50, though 
for a short time, while the club is getting 
into form, no entrance fee will be re- 
quired. 
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THE AMERICAN BRIDGE COMPANY 
has a contract to furnish to the Compagnie 
des Chemins de Fer de Puerto Rico two 133- 
foot spans for the Manati River Bridge, 
Porto Rico. 


R. C. RISK, M. D., Williamstown, Mo., de- 
sires catalogues of telephones and small 
switchboards. He requests that special at- 
tention be paid to second-hand instruments 
which he can use if in good condition and at 
reasonable prices. 


THOMAS H. BIBBER & COMPANY an- 
nounces that it has opened an office at 38 
Arch street, Boston, Mass., for the purpose 
of representing manufacturers of standard 
electrical merchandise, and will make a 
specialty of bare and insulated wires. 


THE AUDIT COMPANY, of New York and 
Chicago, has issued its calendar for 1901. 
The calendar is mounted upon a handsome 
card showing the company’s two office 
buildings, the Queen Building in New York, 
and the New York Life Building in Chicago. 


L. B. ALLEN COMPANY, INCORPOR- 
ATED, Chicago, states that the year 1900 
was the most prosperous one in its entire 
history. The demand for the Allen goods 
is showing a rapid, healthy growth, notably 
among the leading electrical supply houses 
and in the export trade. 


MR. CHARLES E. BIBBER, of Boston, 
informs the ELEcTRICAL REVIEW that he has 
severed all connection with the Bibber- 
White Company, and has taken an office at 
37 Arch street, Boston, where he will con- 
tinue business as a contractor for railroad 
and electric lighting plants. 


THE INCANDESCENT ELECTRIC LIGHT 
MANIPULATOR COMPANY, of Boston, 
Mass., is having so many inquiries for its 
manipulator and adjuster from all over the 
country, that it is looking for good agents to 
represent the company in all the large cities 
and invites correspondence from persons in- 
terested. 


MR. JOHN T. McROY, New York and 
Chicago, has sent out another blotter illus- 
trating his vitrified clay conduits. On the 
face of the blotter is inscribed à little verse 
under the head of “Alternating .Currents,” 
describing what happens to the unfortunate 
man in a stiff game of jack-pot poker. 


THE EMERSON ELECTRIC MANU- 
FACTURING COMPANY, St. Louis and New 
York, will send, upon application, its new 
catalogue of Emerson fan motors for 1901. 
The book contains 64 pages, and is artistic- 
ally gotten up, showing many half-tone il- 
lustrations of the apparatus, and contain- 
ing full descriptive matter. It is neatly 
bound in French grey, and stamped in slate. 


BATTLES, HEYE & HARRISON is the 
title of a new firm which has been formed 
for the purpose of dealing in municipal 
bonds and high-grade unlisted corporate 
securities. The firm is composed of Mr. 
Frank Battles, of Philadelphia, and Messrs. 
George G. Heye and Hugh H. Harrison, of 
New York. The firm’s offices are at 505 
Chestnut street, Philadelphia, and 71 Broad- 
way, New York. 


THE AMERICAN SCHOOL OF CORRE- 
SPONDENCE, Boston, Mass., is sending out 
a special coin card to be used by engineers 
and others desiring to examine its instruc- 
tion papers and text-books. The card con- 
tains a place where a silver 25-cent piece 
may be inserted and securely sealed. This 
card contains, also, a place for name and ad- 
dress and text-book wanted. It may be 
placed in an envelope and addressed to the 
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scnool without further trouble. Any one 
wishing to examine any of the instruction 
papers of this school should send for one of 
these cards in order to send the money 
safely. 


THE G. F. BRUNT PORCELAIN WORKS, 
East Liverpool, Ohio, has issued a remark- 
ably handsome calendar for 1901. The 
calendar consists of six heavy leaves, each 
one containing handsome illustrations by 
Paul de Longpre, showing Jacqueminot, tea, 
bride, Marechal Niel and American beauty 
roses. The illustrations are faithful and 
finely executed, the entire calendar present- 
ing a most artistic effect. 


THE ELECTRIC GAS LIGHTING COM- 
PANY, of Boston, Mass., reports that its 
electric light business during the past year 
has proved one of its most successful de- 
partments. The company’s ambition is to 
enlarge and make more efficient this de- 
partment of its business, and to this end it 
has increased its storage capacity, and will 
carry a largely increased stock, enabling 
it to fill all orders with promptness. 


1 HE CHASE-SHAWMUT COMPANY, Bos- 
ton, Mass., has recently issued two calendars 
for the ensuing year. On the face of one is 
printed a half-tone illustrating a switchboard 
of the Edison Electric llluminating Company, 
Savannah, Ga. The other and larger calen- 
dar is similar to the smaller one, but shows 
a sample-board on which are fastened the 
various electric specialties made by the com- 
pany, and which were sent to the Paris Ex- 
position of 1900, winning a medal for the 
mafiufacturers. 


THE CONSOLIDATED RAILWAY LIGHT- 
ING AND EQUIPMENT COMPANY, 100 
Broadway, New York, has issued a private 
telephone call book, which is one of the most 
unique and useful souvenirs ever sent out by 
any company. The book is printed like a 
journal and indexed like a ledger, having 
spaces on its pages for the names, addresses 
and telephone call numbers of 600 persons. 
The book is neatly bound in green morocco, 
and is sent out with the compliments of Mr. 
Jno. N. Abbott, the vice-president and gen- 
eral manager of the company. It is certain 
to be usea and preserved by every fortunate 
recipient. 


THE CONSULTING engineering firm of 
Osterberg & Sutton, 11 Broadway, New York, 
has been dissolved and the two members of 
the firm will continue their engineering 
practice separately at the same address. 
Mr. Max Osterberg, E. E., A. M., who is well 
known in electrical and journalistic circles, 
having done considerable practical electrical 
and X-ray work, will continue to devote him- 
self to consulting engineering and expert 
work. Mr. Frank Sutton, E.E., will con- 


tinue work along the same lines and is pre- 


pared to draw up specifications for heating 
and ventilating plants and sprinkler and 
fire-protection systems. 


THE DEARBORN DRUG AND CHEM- 
ICAL WORKS, 27-34 Rialto Building, Chi- 
cago, announces that hereafter a charge will 
be made for all analyses of different ma- 
terials, waters, fuel, oils, alloys, ores, metals, 
etc., sent to its laboratory. Charges for the 
mineral analyses of waters will be credited 
on the first purchase of the company’s boiler 
compounds. Customers ordering or using 
the company’s lubricating oils will receive 
credit for analytical charges, making the 
analyses free of cost. There will be a slight 
discount on all other analytical work done 
for users of the company’s goods. Mr. W. 
H. Edgar, president of the company, has is- 
sued a circular letter, in which the tariff 
and charges for all sorts of analytical work 
are specified. 


THE CUTTER COMPANY, Nineteenth and 
Hamilton streets. Philadelphia, Pa., and 120 
Liberty street. New York city, has just issued 
a new I-T-E circuit-breaker catalogue which 
it believes more closely approximates com- 
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pleteness than any similar catalogue devoted 
to the important subject of circuit-breaking 
devices. The catalogue is divided into six 
sections, each section being printed upon a 
paper of a different color so as to facilitate 
r2ference, all the instruments of one type 
being brought together, and making the com- 
plete book extremely valuable to the engi- 
neer. Illustrations are given of all of the 
various types, and templates showing base 
and switchboard mounting are included 
wherever possible, together with full data as 
to mounting, etc. In addition to the types 
described and illustrated, the Cutter Com- 
pany announces that it is prepared to build 
instruments to meet special requirements 
upon receipt of specifications. A copy of 
this catalogue will be sent by mail to any one 
interested. 


MR. E. G. SIGGERS, 918 F street, N. W., 
Washington, D. C., patent lawyer, went into 
business on his own account on May 1, 
1899. Previous to that time he had for a 
long period been a member of a large patent 
soliciting firm, acting as managing partner, 
and taking charge of all patent infringement 
and interference cases handled by the firm. 
Mr. Siggers has an extensive knowledge of 
every department of the patent business and 
is competent successfully to handle applica- 
tions for patents of the most complicated 
nature and has in his office a corps of com- 
petent assistants, trained under his direct 
supervision. For financial references he 
names the Columbia National Bank, and the 
Washington Loan and Trust Company, both 
of Washington, as well as Dun’s and 
Bradstreet’s, where his rating can be found. 
He is the publisher of the Inventive Age, 
the only journal published in Washington 
outside of governmental reports, and also 
of a 48-page pamphlet on “How to Obtain 
Patent, Caveat, Trade-Mark and Copyright 
Protection, with Decision in Leading Patent 
Cases,” copies of which will be sent free of 
charge on application. 


THE SWEDISH AMERICAN TELE- 
PHONE COMPANY, of Chicago, II11., describes 
its full multiple switchboard as follows: 
Ranging in capacity from a 10 to a 10,000- 
line exchange of the central energy type, 
the signals on the switchboard, both line 
and keyboard, are of a luminous type, con- 
sisting of a miniature incandescent lamp 
placed behind a three-eighth-inch opal glass 
bull’s-eye, and are self-restoring in action. 
This device has the advantage of being ex- 
tremely compact, and possesses no movable 
parts, thus permitting the most advantageous 
arrangement of drops and line jacks, and 
the placing of the answering jack directly 
underneath its line signals, enabling the 
operator in answering a call to plug the 
jack directly under the lighted signal] with- 
out having to look for it. This arrangement 
obviates mistakes and allows any amount 
of cross-connecting or distributing of the 
subscribers’ lines. The cord circuit signals 
are of the luminous type and each pair of 
cords is equipped with two signals. One of 
the signals works in connection with the 
answering plug, and the other with the call- 
ing plug, thus enabling the operator to tell 
at a glance the state of connection at the 
moment. The keyboards are equipped with 
ringing key and operator’s cam or with com- 
bination keys which perform both opera- 
tions. In this board the drops and jacks 
are placed in the lower panels; above them 
are the multiple jacks which are made in 
strips of 20 each, each being placed on 
seven-sixteenth-inch centres. The jacks con- 
sist of merely sleeve and tip springs, being 
free from inside contacts, which: in other 
systems are said to be the cause of continual 
trouble, due to dust and corrosion at the 
points of contact. The company further 
states that its switchboards, even in the 
smallest units, are true universal boards; 
that is, any board, no matter how small, 
can be increased, if desired, to a full multi- 
ple board of any capacity by simply adding 
the extra sections without any change in 
those installed other than the addition of 
multiple jacks and the necessary wiring. 
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SPARK TELEGRAPH Y. 

Dr. Slaby, who has recently been mak- 
ing experiments under the patronage, 
and with the suggestions, of the German 
Emperor, has reached the conclusion that 
what we now call “wireless” telegraphy 
would better be named “spark” telegraphy. 
He seems to be right, inasmuch as no wire- 
less system of telegraphy has yet been in- 
vented—that is, a wire of somexkind or 
other is used in all the systems that have 
been described to date. At the same time, 
despite their differences in other regards, 
all of such systems use the electric spark 
to set up electrical oscillations, so that the 
term seems one that excellently fits its 
subject. 


DISTORTIONLESS CIRCUITS. 

The announcement that the American 
Telephone and Telegraph Company has 
purchased Dr. Pupin’s patents for distor- 
tionless circuits for telephone purposes 1s 
not only of great interest, but probably 
marks the fact that telephony will take a 
long step forward in the new century. 
Without entering here into any discussion 
of how the extraordinary result has been 
accomplished, and assuming that it will be 
found in practice that practically distor- 
tionless circuits may be constructed, let us 
consider for a moment what this means 
to the art of telephony in general, and 
more particularly to some of its applica- 
tions. 

The possibility of telephoning through 
a transatlantic cable is perhaps the most 
striking feature of the promise of this 
new departure, but doubtless its greatest 
actual value will be found in the better- 


ment of service on land lines—not neces- 


9S sarily long ones—and its application to 


high-speed machine telegraphy. 

When it is considered that interest 
on the capital cost of a long line 
represents a considerable proportion of the 
charge now made for its use in conversa- 
tion, it will be seen at once that any sys- 


tem permitting the construction of cheaper 


‘lines will reduce this cost, and hence ex- 


tend telephone communication by cheap- 
ening it. There is, in commercial circles, 
a strong demand for long-distance tele- 
phone lines connecting certain important 
but widely-separated centres of industry. 


For instance, a line between New York 


and New Orleans would be kept busy for a 


large period of the year by cotton brokers 


-and merchants, and a line from New York 


to San Francisco would certainly be of 
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. per minute. - 


great value. Every extension of telephone 
service multiplies the value of that serv- 
ice in a geometrical ratio. Every new 
town connected to the general system by 
ineans of new branches of the long-dis- 
tance service makes more valuable the sys- 
Even if 
ro important lowering of cost of construc- 
tion were to be expected as a result of the 


application of the new principles to tele- 


tem as installed in al] the others. 


phone work, this fact of giving greater 
range and more widespread connection to 
the service would alone insure a consid- 
‘rable increase in its use and make it of 
more value to the community in general. 
When, however, it is considered that the 
system will probably involve a great 
cheapening in the cost of long-distance 
lines, permitting them to be built in. large 
numbers and reducing the tolls charged 
for conversation over them, it will be seen 
that its value to the general public as a 
betterment of the telephone system is 
almost incalculable. 

Whether or not we ever desire to hold 
spoken conversation with people on the 
other side of the Atlantic—desire it 
strongly enough to pay the high tolls that 
would necessarily be charged—we cer- 
tainly do need to hold telegraphic com- 
munication with them. There are at 
present about fourteen cables across the 
Atlantic, each of which has an average 
maximum working capacity of 25 words 
The capacity of the total 
system, therefore, is not more than 350 
words per minute. If it is possible to 
construct a cable that would permit tele- 
phony through it, the same cable will most 
easily carry Wheatstone or other auto- 
matic signals at the rate of 700 or more 
words per minute, so that one such cable 
would be equal to double the entire system 
now in operation under the Atlantic. 

This statement is astonishing, but if 
one admits the possibility of transatlantic 
telephony its accuracy can not for a 
moment be doubted. Under the circum- 
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stances a few such cables would be able 
easily to take care of a vastly increased 
amount of business at greatly reduced 
prices. It is probable that a reduction of 
cable tolls, such as might easily be accom- 
plished were circuits of this character laid 
down, would cause a totally disproportion- 
ate use of the cable as a method of com- 
munication. 
vances in transportation that have been 
made during the past century, it still re- 
quires from 15 to 20 days to obtain an 


Despite the enormous ad- 


answer by mail from a correspondent in 
The 
postal charges for a communication of this 


England, France, or Germany. 
character are about 10 cents. A reply 
may be had by cable in a few hours, but at 
a cost of at least a hundred times as much. 
If cable tolls could be reduced until they 
were of the same order as ordinary tele- 
graph tolls from place to place within our 
national limits, it seems unlikely that the 
enormous bulk of business correspondence 
going on between the two shores of the 
Atlantic would burden itself with the long 
delay incident to the mail in order to 
save the few cents demanded for toll. 
There opens up, then, before us, the pos- 
sibility that the cable may at no distant 
date largely take the place of the mail 
steamer. 

Important as is the improvement in 
telephony indicated by the new system, 
it is certainly no greater than that in 
telegraphy indicated above. 
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A LEGAL BARBARITY. 

Early in the morning of January 14— 
just two weeks of the twentieth century 
having passed—a wretched creature named 
Neufeld was strapped in the electric 
chair at Sing Sing prison in the state of 
New York, thrown into coma by electric 
shocks, and fifteen minutes later was dis- 
sected by official surgeons appointed for 
When the doctors finished 


with the flesh and bones and blood that had 


that purpose. 


once been a man the man was unques- 
tionably dead; when they began with the 
helpless body there is no certainty what- 
ever that it was not alive and even possibly 
And this was the thirty-third 
such ghastly performance that has taken 


sentient. 
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place in New York state since the in- 
famous electrical execution law went into 
effect about seven years ago. 

Does it not all sound like an echo from 
Most of us believe that 


capital punishment is still an unfortunate 


the dark ages? 


necessity; indeed this has been demon- 
strated by the experience of some com- 
But 


cruel and barbarous executions are utterly 


munities which have abolished it. 


repulsive to the feelings of civilized peo- 
ple. Electrical execution was suggested 
by a group of zealous reformers anxious 
to palliate the horrors of the scaffold and 
incidentally to gather some cheap notori- 
ety. They drew a fearful picture of the 
sufferings of strangling victims of the 
gallows—and replaced them by the most 
ingenious tortures and a lingering death 
under the dissecting knife. They seized 
upon newspaper accounts of sudden deaths 
due to electricity and, because electricity 
was thenamysterious and much advertised 
thing, Jumped to the conclusion that it 
would afford a merciful death to con- 
demned criminals. But to make sure 
that an execution really executed they 
Their 
charity stopped short ; so long as the crim- 


added a post mortem feature. 


inal did not scream and struggle under 
They filled 
him full of volts and let the surgeons do 


the knife it was all right. 


the rest. 

Are we really a nation of hypocrites? 
Should we shudder at the malignity of the 
Chinese who carve and flay their living 
victims of the law, when perhaps we do 
the same thing? For, it must distinctly 
be understood that until every effort 
has been exhausted to resuscitate a man 
who has, been shocked into coma in the 
electric chair there is no real evidence 
that he is dead. Indeed, from the accu- 
mulated experience of several years of 
working with high-tension currents, and 
the recovery of persons severely shocked 
and apparently dead, it seems safer to 
say that the electrified criminals are liv- 
ing when they go to the dissecting room. 

Is it not time for this whole shameful 
business to stop? Can not public senti- 
ment be enlisted to change a law that has 
substituted the scorching agony of the 
electric chair and the leisurely dismember- 
ment of the probably living victim for the 
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swift mercy of the noose? If we must 
kill criminals, let us put them out of their 
misery quickly and humanely—not with 
atrocities that would have sickened an off- 
cer of the Holy Inquisition. Shooting, 
garroting, hanging, the guillotine, hari- 
kari, beheading by the sword, are all 
humane compared with the unspeakable 
mutilations and sickening preparations for 
an electrical execution. 

There are poisonous vapors that kill 
painlessly in a few seconds. Chloroform 
is merciful and certain; so are cyanogen, 
Can we 
carry into the brighter civilization of the 


hydrocyanic acid and morphia. 


new century the nameless barbarism of 
legal killings as now conducted in New 
York, and in the face of our knowledge of 
Do we dare to 
condemn the whipping-post when we legal- 


painless lethal methods ? 


ize human vivisection? 


AN INTERESTING ELECTRIC POWER 
INSTALLATION, 

On other pages of this issue are illus- 
trated and described at some length the 
fine plant of the Virginia Electrical 
Power and Development Company, at 
Richmond, Va. In many respects this 
installation deserves more than passing 
notice. It will use high-voltage incan- 
descent lamps on its lighting circuits 
throughout; it will operate railway and 
lighting feeders from the same gen- 


erators, or at least from the same bus- 


bars; it will do an extensive power-trans- 


mission business over a considerable dis- 


trict by direct currents alone; it will use 


- either steam or water-power, or both, as 


occasion demands. The operation of such 


an installation can not fail to be of high 


interest and to develop a number of prob- 
lems of a fascinating character. Especial 
interest attaches to the hydraulic work of 
this plant. Very extensive use of con- 
crete has been made throughout, even the 
high chimneys being moulded of this ma- 
terial. As a whole the installation strikes 
the observer as a remarkably well worked- 
out example of intelligent utilization of 
the materials and forces at hand to pro- 
duce the result desired—which is a defini- 
tion of good engineering. 
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THE THEORY OF ALTERNATING DYNA- 
MO-ELECTRIC MECHANISMS—XII. 


BY W. BLWELL GOLDSBOROUGII. 


If the electro-motive force impressed at 
the terminals of the condenser is a sine 
function of the time, expressed by the 
equation :— 

e = E, sin wf, (131) 
we can, by substitution, write equation 
(129) in the form :— 

q=0E sina? (132) 

= Q sin wf, (133) 
By differentiating equation (131) we find 
that :— 
dq >—dt=CwE coswi, (134) 
and therefore the equation of the current 
flowing into the condenser is expressed 
by :— 


i = C œ E, coswt (135) 
E 

= i sin (w £ + 90°). (136) 
Cw 


the current is, therefore, 90° in advance 
of the harmonic electro-motive force im- 
pressed at its terminals. 

Now suppose we have a circuit such as 
the one shown in Fig. 32, consisting of a 
non-inductive resistance (r) connected in 
series with a condenser (of capacity C), 


-and that an alternating electro-motive 


RESISTANCE 


G- i i as 
em-E SINWwt 
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E, =ir, 
to overcome the resistance of the circuit, 
and this electro-motive force is in phase 
with the current. 

Furthermore, equation (136) shows that 
the current lags 90° behind an electro- 
motive force (e’,) that is induced by the 
charge of electricity which is alternately 
given to, and removed from, the con- 
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Fig. 33 
Fie. 38.— ALTERNATING MECHANISMS. 


denser plates as the current oscillates. 
When the current is a simple harmonic 
function the equation also shows that the 
reactive electro-motive force (e',) of the 
condenser, which the current induces, is 
also a harmonic function and has a virtual 
value equal to :— 
E =I=+ Co. (137) 
In order to set up a current through 
the circuit the impressed electro-motive 
force has to overcome the resistance of 


Fig. 32 


Fia. 82.——ALTERNATING-CURRENT MECHANISMS. 


force (e) is impressed upon the circuit. 
When the circuit is closed, and a state of 
uniform variation of the forces involved 
has been reached, it will be found that a 
variable current (i) is flowing in the cir- 
cuit, but that its virtual value is less than 
the virtual value of the impressed electro- 
motive force divided by the ohmic resist- 
ance of the circuit owing to the reactive 
effect of the condenser. 

By Ohm’s law we know that it requires 
an effective electro-motive force having a 
virtual value, 


the circuit and the reactive effect of the 
condenser. It must, therefore, be the 
resultant of the ohmic electro-motive force 
and the electro-motive force which over- 
comes the reactive effect of the condenser. 
Each of these is a sine’ function when the 
current is a sine function, therefore, since 
as demonstrated on page 479, the resultant 
of two harmonics having the same fre- 
quency is a simple harmonic, the im- 
pressed electro-motive force will be a 
simple harmonic function of the time. 
The alternating electro-motive force 
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that energizes circuits containiug resist- 
ance and capacity may, therefore, be con- 
sidered to be the resultant of two com- 
ponent electro-motive forces, one (e,) that 


is in advance of it and overcomes the re- 
sistance of the circuit, and the other 
(e,) that lags behind it and overcomes the 


reactive electro-motive force of the con- 
denser. But the current is always in 
phase with e, therefore : 


In circuits containing resistance and 
capacity the impressed electro-motive force 
and current are notin phase; the current 
is in advance of the impressed electro- 
motive force. 

In Fig. 33 let OB = I, the maximum 
value attained by the current, then OC, 
which is in phase with I, and equals 
I r = E, is the maximum value of the 


component of the impressed electro- 
motive force which forces the current 
through the resistance of the circuit. The 
reactive electro-motive force of the con- 
denser is 90° in advance of I and is repre- 
sented by OG = ba = KE’, therefore- 
OD, which is equal and opposite to OG, 
equals the electro-motive force required 


to overcome the reactive electro-motive 
force of the condenser equalse =E 
Cmar c? 


and since OG is 90° in advance of OB, 
E, lags 90° behind the current I. 


The resultant of OC and OD will be 
OA = E, the maximum valne of the im- 
pressed electro-motive force, — 


e = Esin wf, 
and as indicated by the figure, — 


E=yE FE, (138) 


The angle AOC is the angle of advance 
of the current ahead of the impressed 
electro-motive force, and as the current is 
a sine function its value at any instant is 
expressed by the equation, — 


i=Isin(wt+¢). (139) 


Again, we have :— 


. adq_ ande 
=, CTE (130) 
therefore :— 
Foa i 
d e, = -y ain (oi+¢) di (140) 
and :— 
I 
e, = Ge 008 (wt + 9) (141) 


d cain (o t+ $— 90°). (142) 


D 


One of Chicago’s electric lighting sta- 
tions situated at Fourteenth street and 
Indiana avenue was recently abandoned 
and the 700 lights supplied by that sta- 
tion will be furnished with current from 
other power-houses. 
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Hydraulic and Steam-Power Plant of the Virginia 
Electrical Railway and Development 
Company, Richmond, Va. 


The New Central Station for Supplying Railway Power and Lighting Current in Richmond, Va.—Elaborate 
Hydraulic Works in the James River Rapids—Steam Auxiliary Plant—Concrete Power=House. 


The city of Richmond is built on a 
curve of the northern bank of the 
James River, the town of Manchester 
being on the opposite side of the 
stream. At this point the geological 
character of the country changes abruptly 
from the rock-ribbed hills of the Piedmont 
region to the alluvial plains that extend 
eastward to the sea, and, in consequence, 
while deep water exists up to the wharves 
in the eastern end of the city, the river de- 
scends for several miles opposite to and 
above the city in turbulent rapids through 
numerous channels separated by islands 
to reach the quieter water below. 


For many years the water-power thus - 


abundantly furnished has been partially 
utilized, canals at various levels having 
existed a long time; the highest level being 
the easternmost section of the old James 
River and Kanahwha Canal, which ran 
westward up the valley of the James and 
its tributaries and was designed to cross 
the mountains until it connected with 
streams tributary to the Ohio. It was 
never, however, completed west of the 
town of Buchanan, Va., about 180 miles 
west of Richmond. George Washington 
was one of the promoters of this enterprise 
and was the company’s first president. 
It was not until 1898, though, that any 
attempt was made to utilize fully the fine 
water-power running past the very doors 
of Richmond factories. It was then un- 
dertaken, and the company whose name 
appears in the title of this article was 
formed for the purpose of exploiting the 
water-power and distributing it electrically 
to the various industries in Richmond, as 
well as to the street-car lines of the city, 
and also to supply current for electric 
lighting. The plan of the work is exceed- 
ingly simple, though in carrying out its 
details many interesting problems were 
presented. for solution by the engineers in 
charge. In brief, the system consists of 


a dam extending straight across the river, ` 


1,700 feet in length (exclusive of the guard 
walls), at one end of which is taken off a 
canal about 2,200 feet long to a power- 
house in which turbines of the usual mod- 
ern submerged type are installed, direct- 
coupled to the electrie generators. 

The dam has an average height of only 


five feet, with a maximum height of eight 
feet to the top of its masonry, and is 
seven and a half feet wide on top, the up- 
stream face being vertical and the down- 
stream face sloping with a batter of seven 
inches to the foot. It is constructed en- 
tirely of concrete, which, as is more fully 
shown below, is used almost exclusively 
for the construction of all the masonry 
work of the plant. On the top of this 
dam are timber sections intended to main- 
tain the water level four feet above the 


Tredegar ag | 


Albemarle 
Paper Mills 


TN R 


8, 


and for lifting the various sections of the 
crest. A trolley wire stretched above the 
bridge furnishes power for the truck, 
which can be rapidly run to any point and 
immediately connected with the gates, so 
that manual power is unnecessary in their 
operation. The guard wall of the canal 
is supplied with an unusually large 
amount of gateage, small sluice gates being 
so mounted in large frames that in low 
water, when it is important to save all 
losses of head, after the small gates are 
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Fia@. 1.—Power DISTRICT SERVED FROM JAMES RIVER POWER-HOUSE. 


masonry crest of the dam, and so arranged 
as to be lifted to pass floods. This arrange- 
ment is novel and highly interesting. The 
sections are 36 feet in length, the up- 
stream face of each being a portion of the 
convex surface of a cylinder about five 
feet wide. The sections are hinged above 
the flood-water level at the centre of the 


curvature of this face, so that each may be’ 


swung up to allow the flood waters to pass 
under it. The sections are made of heavy 
pine timber and planks faced with cotton 
duck laid on with several coatings of hot 
North Carolina tar. The apparatus for 
handling these sections consists of a long 
car or truck running on tracks laid on a 
permanent bridge which has been built 
above the dam high enough to clear the 
flood waters. Upon this truck is mounted 
an electric motor, both for its propulsion 


opened, the frames supporting them can 
also be lifted out of water. When this is 
done the waterway at the gates will con- 
sist of 10 openings, 12 feet wide and 9 
feet deep, below the water surface. 

From the northern, or Richmond, side 
of the dam extends the canal, which fol- 
lows the course of the old Haxall Canal to 
the power-house. The first 900 feet after 
leaving the dam is simply enlarged by 
blasting out the hard bed-rock of the river 
bottom, and has a cross-section of about 
1,200 square feet. The lower portion of 
the canal is lined with concrete and has & 
rectangular section, the depth of water 
being 13 feet and the width of the canal 
50 feet. The concrete side walls are car- 
ried up three feet above the water level 
throughout this section. 

The whole of the concrete was made 
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Fic. 2.—Cross-SectTion OF PowER-HovusE, VIRGINIA ELECTRICAL RAILWAY AND DEVELOPMENT COMPANY AT RICHMOND, VA. 
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from thestoneexcavated from thesite. This 
James River granite has for many years 
been considered an excellent building stone 
on account of its great hardness and close- 
ness of grain, and it has proved an excel- 
lent material for the fabrication of the con- 
crete. River sand is also found in abun- 
dance along the line of the work, but the 
fine screenings of the crushed granite have 
been found sharper and better adapted to 
the fabrication of concrete and were used 
along with the river sand. The majority 
of the concrete has been mixed by machine 
and delivered along the work in dump cars, 
drawn by mules. 

The total available fall at the power- 
house is 25 feet. This structure is in sev- 
eral respects unique. The accompanying 
cross-section gives perhaps a better idea 
of it than can be had from a description. 

The submerged chambers, in which the 
wheels are situated, are beneath the floor 
of the boiler room, and from the wheels 
draft tubes extend to the tail-race below. 
A complete auxiliary steam plant is a nec- 
essary feature of the installation, although 


ELECTRICAL REVIEW 


it is not thought that it will be required 
more than one month in the twelve under 


Fic. 4. View or Portion or Dam SITE. 


normal ordinary conditions of operation 
with the present installation. 
The final equipment of the power-house 
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will consist of eleven generating units, of 
which four are at present installed. These 
units consist of two 51-inch, cylinder- 
gate, horizontal-shaft turbines connected 
on the same shaft to a 750-kilowatt, direct- 
current, 550-volt, multipolar dynamo, a 
76,000-pound flywheel, and a “steeple” 
tandem compound steam engine rated at 
700 horse-power. The turbines are of 
the Stilwell-Bierce & Smith-Vaile Com- 
pany’s make, and are of the usual type, 
such as have been installed in numerous 
water-power plants lately described in the 
ELECTRICAL Review. It may be men- 
tioned here that the draft tubes, like nearly 
all the other fixed work in the power-house, 
are of concrete. Each water-wheel unit 
is controlled by a Lombard governor. 
Their shafts are direct-coupled with gen- 
erator shafts through an ordinary bolted 
coupling which can be released in about 
15 minutes should this become necessary, 
or should it be desired to drive the dy- 
namo by the engine alone. The engines 
are detached by uncoupling the connect- 
ing rod from the crank pin. 
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The generators are of the well-known 580 volts at full load. The heavy fly- 
) Th General Electric railway type, having 12 wheel mentioned above is mounted between 
lind. poles, and are rated at 750 kilowatts each. the generator bearings, and runs therefore 
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6.—TEMPORARY OVERHEAD CRANE USED IN SETTING CONCRETE ASHLARS IN WALLS OF 
PRSS JAMES RIVER Power-HousE, RICHMOND., VA. 


They furnish 550 volts direct-current at with the water-wheels as well as with the 
no load, and are over-compounded to give engines. 
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The engines were manufactured by the 
Edward P. Allis Company, Milwaukee, 
and are of a vertical type. The design is 
that known as the “steeple tandem,” the 
high-pressure cylinder being placed on top 
of the low-pressure cylinder, while the valve 
gearing is accessible from galleries built 
around the middle height of the engine. 
These machines are rated to give their 
best economy when working at 700 horse- 
power, and are able to work up to an ulti- 
mate maximum of 1,500 horse-power each. 
The engines are fed with steam from a 
header that runs along the engine-room 
side of the heavy concrete wall separating 
the boiler room from the engine room, and 
exhaust into an exhaust header going out 
to a pair of Worthington siphon jet con- 
densers situated on the outside of the 
building near the base of the stack. Pro- 
vision is also made for free exhaust. 
The condensing water is, of course, taken 
from the canal, and the boiler feed pumps 
also draw from the canal, although 
connections have been made with the city 
water supply system to meet emergencies. 

The boiler room is so arranged that 
cars of coal can be run in on a trestle ele- 
vated some nine feet above the floor and 
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Fies, 7 To 10,—Views oF THE CONCRETE POWER-HOUSE AT RICHMOND, Va,, IN VARIOUS STAGES OF CONSTRUCTION, 


128 


their contents dumped in front of the 
boilers, a passageway sufficiently large for 


ELECTRICAL REVIEW 


inside form being removed as the brick 
work of the flue was brought up and in 


Fic. 11.—GRovupP oF TURBINES LN PLACE BEFORE ERECTION or POWER-HOUBE. 


the stokers to work in being left between 
the coal pile and the fronts of the boilers. 
The total storage space available for coal 
isabout 10,000 cubic feet. Hand stoking will 
be used, as labor is cheap and the steam 
plant will be in operation so little. The 
boilers are of the Babcock & Wilcox water- 
tube type, the present installation compris- 
ing two double batteries, each having six 
42-inch steam drums, and each rated at 
1,000 horse-power. A pressure of 150 
pounds will be carried at the boilers. 
The power-house building itself is a re- 
markable structure, in that it is entirely 
constructed of concrete, steel beams, tile, 
and other fireproof material. The walls, 
including the partition walls, were not 
made in the usual way that has been sb 
much in vogue lately, wherein the walls 
are solid monoliths made in moulds, but 
they were constructed of blocks of Port- 
land cement concrete, each moulded to the 
desired shape and the whole laid together 
as stone ashlars usually are, Rosendale 
cement mortar being used for pointing the 
joints. Some attempt was made at 
architectural beauty in the design of the 
building, as may readily be seen from the 
accompanying engravings made from pho- 
tographs of the various stages of the work. 
At present only one stack is erected. This 
stack is octagonal outside—the outer shell 
above the roof level being of monolithic 
conerete—the flue, which is of common 
brick except about 25 feet at the bottom 


which is lined with fire brick, is 11 feet in 


diameter. The stack is 175 feet high. For 
constructing the outer shell wooden forms 
were built covering the entire outside, the 
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from the mixing board at the base of the 
stack, the same lift serving also for send- 
ing up the bricks. 

For the distribution of light and power, 
a 235-470-volt, three-wire system was 
adopted and to make use of the 550-volt 
generators on the lighting load, two 100- 
kilowatt balancer sets were installed. 
These were built by the General Electric 
Company and consist of two 50-kilowatt 
250-volt machines rigidly coupled to- 
gether, giving a neutral wire balancing 
current of 400 amperes at normal load 
and 580 amperes at 40 per cent overload. 

For equalizing the voltage of the differ- 
ent feeders at time of maximum load, a 
three-unit hooster set was purchased from 
the General Flectric Company. The 
boosters are’ designated as multipolar 
6-20-550, being six-pole machines of 20 
kilowatts each and running at 550 revo- 
lutions, having a full load’ current capacity 
of 1,000 amperes at 20 volts. Carbon 
brushes are used on these as on all other 
apparatus in the station. The motor driv- 
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this the concrete is rammed, the material ing the two boosters is classified as aie 
being sent up on a steam lift in buckets polar 4-65-550, being a four-pole macnine 
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of 65 horse-power, running at 550 revolu- 
tions, with an initial voltage varying from 
470-540 volts. 
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voltages, having two high and two low 
bus-bars and one common neutral bus, and 
the positive and negative bus-bars for the 
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wall of the building. The railroad bus- 
bars are the standard construction of the 
General Electric Company. 

The switchboard consists of nine rail- 
road feeder panels, one wattmeter panel 
for the railway service, 10 generator pan- 
els, one booster panel, two balancer panels, 
one wattmeter panel, with wattmeters and 
ammeters on both the high and low bus, 
and nine feeder panels for light and power. 
The above panels have necessary switch- 
es, Instruments, etc., for the control of 
the different machines and feeders. 

Starting from the station, an under- 
ground system was put in. The ducts are 
of the well-known Jno. T. McRoy make, 
being four and six-duct conduits of six 
feet lengths, and are laid in sections of 64 
ducts, 36 ducts, 24 ducts, 16 ducts, 12 
ducts and 10 ducts, starting from the 64 
ducts at the station and decreasing in size 
to the furthest manhole. 

The three underground feeders are ca- 
bles, manufactured and installed by the 
Jno. A. Roebling’s Sons Company, and are 


Fia. 14.—ONE OF THE VERTICAL ENGINE AND GENERATOR UNITS IN THE RICHMOND, VA., POWER-HOwsE. 


For the control of the different voltages, 


railroad work. The high and low bus- 


rubber covered, lead encased, and range in 


a black marbleized slate switchboard was 
purchased of the General Electric Com- 
pany, and was built for three different 


bars for lighting and power are placed 
underneath the switchboard gallery and 
are supported by angle irons bolted to the 


size from 250,000 circular mils to 600,- 
000 circular mils and a length for all 
feeders of 25,000 feet. 
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The underground mains are Edison 
tubes having a length of about 70,000 
feet. 

The five overhead feeders range in size 
from 250,000 to 500,000 circular mils, 
with a length of 50,000 feet, two of these 
are feeders for the underground system. 


The overhead mains having a length of 
30,000 feet range from No. 4 B. & 5. 
gauge to 250,000 circular mils and are 
connected into the underground at three 
different points. 

A large number of industries in Rich- 
mond will be supplied with power from 
this plant, among them the large Rich- 
mond Locomotive and Machine Works, 
and the W. R. Trigg Ship Building Com- 
pany’s yards, at which a number of tor- 
pedo boats and small cruisers for the 
United States Government are now under 
construction. The railway system of the 
Richmond Traction Company will also 
derive its current from this power plant. 

The work of construction has been in 
the hands of the James River Construc- 


tion Company, which occupies the usual. 


construction company relation to the main 
enterprise. The hydraulic design is due 
to Mr. Reuben Shirreffs, while much of 
the steam and electrical design is due to 
Mr. 'E. J. Willis, who was formerly one of 
the company’s engineers. Mr. J. P. Pope, 
formerly in charge of the New Orleans 
Edison Electric Company, is now superin- 
tendent, and in charge of the electrical 
and steam departments. Mr. Frederick 
Sargent was consulting steam and elec- 
trical engineer during the original design 
of the plant. Mr. E. L. Bemiss is presi- 
dent of the development company and Mr. 
R. Lancaster Williams of the construction 
company. The enterprise was financed 
by Messrs. Jno. L. Williams & Sons, of 
Richmond, and Messrs. Middendorf & 
Oliver, of Baltimore. To Mr. Fred J. 
Todd, of Baltimore, is due the credit of 
initiating and working up the project. 

> 
Platinum. 


The uses to which platinum is put are 
very multifarious. It is employed to-day 
in the electric incandescent lamp as a fine 
wire for conveying the electric current 
through the glass walls of the bulb to the 
light-giving carbon filament within; in 
telegraph, telephone and other electric ap- 
paratus for non-corroding contact points; 
in warfare, in the form of fine wires for 
exploding torpedoes and submarine mines; 
in pyrometers, for the measurement of the 
temperature of blast-furnaces and for de- 
termining the fusing point of other 
metals; in the X-ray tube, as leading-in 
wires and as a source of excitation of the 
X-rays, and in photography, in the pro- 
duction of platinotvpes noted for the ar- 
tistic effects produced and the permanency 
of prints attained. These are but a few 
of the many applications of this metal 
and its salts, says Engineering, but enough 
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are enumerated to illustrate its wide and 
varied applications. It is of some sig- 
nificance that the world depends for about 
95 per cent of its annual supply upon 
Russia alone, and were that country to 
fail us, the position would be serious. 
Happily, Russia’s output has increased 
steadily, and has just about kept pace with 
the enhanced demand. For last year 
the total was 13,242 pounds, a growth of 
more than 100 per cent since 1890, when 
the figure was 6,363 pounds. What is 
more, there is no reason to suppose that 
the deposits are becoming attenuated; on 
the contrary, the good prices obtained have 
led to the exploitation of virgin ground in 
those districts which have been associated 
with the metal for over three-quarters of 
acentury. They are situated in the Ural 
Mountains, in the Government of Perm; 
and, as proof of our remark about the 
opening of fresh ground, it may be stated 
that in the one district of Goroblagodat 
there are now over 100 allotments as com- 
pared with about 70 only five years ago. 

The metal is obtained from alluvial 
deposits, or platinum-bearing sands, which 
frequently include gold, and which vary in 
occurrence up to four or five zolotniks 
(the zolotnik equals 66 grains troy) and 
more in 100 poods of sand (3,610 pounds). 
The thickness of the beds ranges from 
three to seven feet. The grains of metal 
are small in size, but sometimes nuggets 
weighing a kilogramme or more are un- 
earthed. The platinum is often accom- 
panied by other rare metals, such as 
iridium and osmium. It is sent to St. 
Petersburg in the crude state, and, al- 
though there are refineries in that city, 
very little is dealt witn there, and as the 
demand for the metal is almost entirely 
from abroad the bulk is exported as it is 
received from the mines. The deposits 
were discovered in 1819, but were not 
worked on a commercial scale until 1824, 
when some rich veins were opened in the 
Nizhni-Tagilsk district. From 1828 to 
1845 platinum money was coined, and, 
in consequence of this demand, the pro- 
duction increased steadily until in 1845 it 
reached 3,800 pounds. When the metal 
ceased to be employed for purposes of 
coinage, the production fell off almost to 
nothing. About 1860, however, there was 
a revival caused by the growth of a foreign 
demand. Since then the increase has 
been appreciable—in 1875 the output was 
106 poods; in 1880, 129 poods: in 1885, 
188 poods; in 1890, 200 poods, and in 
1895, 233 poods, equal to 8,411 pounds. 
The most productive of the deposits now 
worked are still those of Nizhni-Tagilsk, 
belonging to Prince Demid. of San 
Donato, but the mines of Krestovozdvig- 
hensk make a good second. Nearly the 
whole of the annual production comes to 
the United Kingdom, the German takings, 
which were in excess of our own in 1884, 
having gradually fallen since then to only 


about 900 pounds in a year, 
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Outside Russia the most promising 
sources of platinum production are. New 
South Wales and the United States, al- 
though a little comes from the Republic 
of Columbia, and the metal is known 
to exist also in Mexico. In New 
South Wales it has been found on 
the northern beaches in the vicinity of 
Byron Bay, as well as at Broken Hill, in 
the far west of the colony, and recently in 
connection with the auriferous alluvial de- 
posits at Burra-Burra, Fifield and Platina, 
localities which are situated about 60 
miles west of Parkes, on or near the Mel- 
rose Plains. Mining operations have of late 
been confined to Fifield, the yield for 1898 
being 1,250 ounces, valued at £2,062. 
The miners working for gold obtain the 
metal in the auriferous wash-dirt. This 
figure is 716 ounces less than the quantity 
won during 1897, the drought being re- 
sponsible for the decrease. Beach mining 
in the Ballina district, where platinum 
was found associated with the gold in con- 
siderable quantity, is now a thing of the 
past. A special lease of abandoned 
ground at Macaulay’s Lead, Jerusalem 
(reck, has been applied for, the intention 
of the applicants being to try the ground 
hy the cyanide process. Should this 
prove successful the output of platinum 
will be largely increased, as an effort will 
be made to save any of the metal met with 
in the concentrates. 

In regard to platinum in North Amer- 
ica, Mr. D. T. Day told us recently 
(Transactions of the American Institute 
of Mining Engineers) of his examination 
of the various places on that continent 
where it has been reported to exist. He 
stated that the only localities where the 
metal occurs otherwise than as a mineral 
curiosity are in California, Oregon and 
British Columbia. On the coast of the 
Pacific manv beach deposits are known, 
but Mr. Day's experience of them is that 
the platinum is discouragingly fine, and 
difficult to save. “Most of the platinum 
product has come from inland diggings, 
where the grains are coarser, particularly 
the placers of the American River, and ìn 
Plumas, Shasta, Trinity and Siskiyou 
counties, California. The latter confirm 
the accepted idea that the platinum origl- 
nates in the serpentine rock in which the 
region abounds, for the platinum-bearing 
gravels are sure to be closely associated 
with some prominent serpentine ridge. 
Osmiridium seems to constitute the greater 
part of the ‘metal’ found, even to the ex- 
tent of 90 per cent.” Mr. Day gave the 
pan tests of a large number of aaa 
hearing gold sands in California an 
Oregon, and the percentages of platinum 
and of the “other platiram metals 
(iridium, osmium, ruthenium, rhodium 
and palladium) in other samples. In these 
the value of the platinum metals ranges 
from nil to $1,934 per ton, containing 
generally less platinum than gold. but 
occasionally more, even up to three times 
the quantity. There is room for hope 
that America will supplement the avail- 
able quantity to some extent. but for the 
present the main dependence of consumers 
must be upon Russia, 
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Death of Frederick A. Gilbert. 


Frederick A. Gilbert, president of the 
Boston Electric Light Company, died of 
apoplexy while dining with friends at 
the New York Club, New York city, on the 
evening of January 18. Although sev- 
eral physicians were called at once, Mr. 
Gilbert expired before their arrival. He 
was visiting New York on business in 
connection with the proposed combination 
of the Boston Electric Light Company 
and the Edison Electric Illuminating 
Company of Boston. 

Mr. Gilbert was 54 years old and had 
been connected with the company, of which 
he was president, since its inception. He 
first became identified with the electric 
light companies in Boston in 1888 through 
the purchase of the Merchants’ Electric 
Light Company, at foreclosure sale. He 
succeeded in successfully building up that 
company, and a few years later consolida- 
ted the Brush and Citizens’ Electric Light 
companies, establishing the present Bos- 
ton Electric Light Company. Mr. 
Gilbert has been the only president of the 
Boston Electric Light Company, owning 
at the time of his death 1,000 shares of its 
stock. He was prominent in electric 
lighting circles, having entered the cen- 
tral-station business nearly 20 years 
ago in New Haven, Ct. He was 
one of the earliest members of the 
National Electric Light Association, and 
had always been prominent in its delibera- 
tions. He was also president of the 
Massachusetts Electric Lighting Associa- 
tion. He had made several improvements 
in enclosed arc lamps, the patents for 
which he sold some years ago to the 
General Electric Company. 

Mr. Gilbert was a man of considerable 
wealth, his fortune being estimated at 
$500,000. Mr. Gilbert was also either 
president, an officer or large stock- 
holder in the New Haven, Bridge- 
port, Newport and Portland electric 
light companies. He was a director 
in the New England Electric Vehicle 
Transportation Company and the Copper 
Range Railroad. During the past few 
years he has been quite heavily interested 
in copper mining. He left no will. He 
had a wide circle of friends and acquaint- 
ances, all of whom will be shocked to hear 
of his sudden death. He leaves a widow 
and three children. The funeral, which 
was largely attended by his friends and 
business associates, was held at New 
Haven, Ct., on January 21. 


> 
OBITUARY. 

A. H. Seymour, a telegraph operator, 

died of the grip,on January 17,at his home 
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in Williamsburgh, Brooklyn, N. Y. He 
was born in Manlius, N. Y., 65 years ago 
and learned telegraphy at the age of 15. 
He was the first sound operator in Mil- 
waukee, and 20 years ago was the chief 
operator for the Western Union Telegraph 
Company. 

John Clifford Brown, of New York city, 
who served during the Spanish War as a 
captain in the Eighth New York Volun- 
teers and afterward enlisted as a private 
in the Engineer Corps of the regular army, 
died on January 16, at Los Angeles, Cal. 
Captain Brown was 29 years old, was a 
graduate of the class of ’93 at the Massa- 
chusetts Institute of Technology, Boston, 
and had served for several years on the 
engineering staff of the New York Tele- 
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phone Company. His mother, Mrs. 
Philip Henry Brown, a wealthy widow 
of Portland, Me., recently died at Los 
Angeles, where she went to meet her son 
on his arrival from the Philippines. 


Edwin Holmes, president of the Holmes 
Electric Protective Company, of New 
York city, died at his home in New 
York, on January 17, of a complication of 
diseases. He was 81 years old, and was 
born in West Boylston, Mass. He began 
the study of electricity in 1857 and two 
years later secured a patent for an elec- 
trical appliance called the “home pro- 
tector.” This apparatus consisted of a 
system of wires connected with a bell 
which would announce the opening of a 
door or window in a house, once the alarm 
had been set. This was probably one of 
the earliest forms of burglar alarm. Mr. 
Holmes came to New York and became 
interested in the development of the tele- 
phone, becoming president of the first tele- 
phone company in the city, now known as 
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the New York Telephone Company. In 
1873 Mr. Holmes conceived the idea of 
furnishing burglar and fire-alarm protec- 
tion by electrical apparatus to the bank- 
ing-houses and jewelry firms in the Maid- 
en lane district. He established a central 
station in Pine street equipped with his 
system. The Holmes Electric Protective 
Company was formed in 1883. Of late 
years his son, Mr. Edwin T. Holmes, has 
been the practical head of the company. 
ine ga 
The New England Lighting 
Situation. 

President Burdett, of the Boston, Mass., 
Electric Light Company, is reported to 
have said in a recent interview: “The 
death of President Gilbert will in no 
way affect the policy of the company. The 
Morgan proposition for a lease of our 
property is considered as practically a — 
dead issue. Our directors have not, and 
probably will not, for the present, consider 
any proposition for a lease of the com- 
pany.” 


-——~G> ta 


An Electricity Supply Station for 
Amsterdam. 


United States Consul Frank D. Hill 
writes from Amsterdam, Holland, as fol- 
lows: 

The city council of Amsterdam has 
voted 6,000,000 guilders ($2,412,000) for 
an electric plant which is to furnish power 
for street cars, lighting, etc., in the city. 
It is gratifying to state that prospects 
seem fair for part at least of the supplies 
required to come from the United States. 
The establishment of the plant will mark 
an epoch in Amsterdam’s progress, and 
the sum voted is large enough to provoke 


zeal in attempting to secure the work. 
> 


Municipal Inspection and Installation. 

Mr. F. C. Mason, superintendent of 
police telegraph of Brooklyn, N. Y., has 
recelved a large number of requests from 
mayors and officials of many cities for 
copies of his recent paper entitled “The 
Progress and Needs of the Fire and Police 
Departments from an Electrical Stand- 
point,” as well as for rules governing 
municipal inspection and installation. 
At the next meeting of the International 
Association of Municipal Electricians, to 
be held at Niagara Falls, in September, 
1901, these subjects will be the principal 
topic for discussion. A committee has 


been appointed to prepare the matter for 
discussion and Mr. Mason requests all the 
municipal electricians or other city offi- 
cials having a code of rules governing their 
work to forward copies to him so that the 
committee may have abundant material 


to select from. 
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Electric 
Railways 


Rapid progress is being made on the 
electric line between Parkersburg, W. Va., 
and Williamstown, the line having been 
nearly half completed. 


A financial journal states that the New 
York Central Railroad Company, on the 
authority of a Boston & Albany official, 
will expend not less than $2,500,000 in 
the development of the former company’s 


harbor property as soon as the necessary 


arrangements can be made for floating the 


bonds. 


From present indications the proposed 
building of the Indianapolis Power Plant 
Company will be erected in the near 
future; $200,000 worth of stock has been 
pledged, but not $30,000 has been sub- 
scribed. In spite of this fact, however, 
it is believed that matters will be so ar- 
ranged within a short time that the pro- 
posal will become a fact. 


The common council committee of Min- 
neapolis, Minn., has finally settled an old 
controversy by recommending an extension 
of the Oak street line which will be ex- 
tended three blocks farther than it is at 
present, terminating at Fulton and Oak 
streets, southeast. This will materially 
better the street car service and be of con- 


siderable advantage to the patrons of the 
line. 


No delays will be experienced in re- 
building the Ridgewood power-house of 
the Brooklyn Rapid Transit Company, 
and arrangements have been made with 
the Edison Electric Light Company and 
the Coney Island Railroad Company to 
supply power until the other power-houses 
of the line have permanent connection es- 
tablished with the wires which supply the 
lines of cars that obtain their power from 
the burned station. 


The Elgin City, Carpenterville & 
Aurora Street Railway, of Illinois, was 
sold on December 10 to a Cleveland syn- 
dicate of railroad promoters for $550,000, 
which figures out to about $110 a share. 
To prevent any chance of the deal falling 
through a substantial payment was made 
by the purchasers and an effort will be 
made to secure the right to build through 
Batavia and Geneva and enter Aurora over 
the tracks of the new Aurora, Wheaton & 
Chicago Railroad. 

A Colorado judge has decided that an 
electric street tramway is not a railroad, 
and that therefore it must pay taxes as as- 
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sessed by the county and not by the state 
board. The electric line contends that it 
is a railroad since it is incorporated under 
railroad statutes for 50 years as steam 
roads are, and the reply of the court is 
that it is not, being merely a street tram- 
way system. Considerable space has been 
devoted to the matter in local papers and 
it is believed that the tramway company 
will fight the matter to the end. 


A meeting of the common council held 
in Richmond, Va., voted recently for more 
cars on Main street and the report con- 
taining the information stated that such 
a demonstration of public feeling as was 
manifested on that occasion was never 
before seen in a Richmond council cham- 
ber. The session of the council which 
passed the ordinance lasted from early in 
the evening until two o’clock in the morn- 
ing, and even at that hour people were 
jammed in the corridors, windows, tran- 
soms and doors of the building, having re- 
mained there to await the decision for six 


hours. 
_— cae 


City Ownership of Street Cars 
in Liege, Belgium. 

Alfred A. Winslow, United States con- 
sul at Liege, Belgium, writes as follows 
regarding municipal ownership of elec- 
tric tramways in that city: 

The question of municipal control and 
ownership of street-car lines, gas and 
electric lighting and waterworks plants 
has been seriously occupying the attention 
of the officials of this province for the 
past few years, with the result that the 
city of Liege has taken charge of three 
of the street-car lines and has in con- 
templation the purchase of the above- 
mentioned plants on the expiration of 
their franchises if the present undertaking 
meets with the expected success. 

The franchises (for 28 years and 11 
months) of the three lines owned and 
operated by the Société Anonyme Tram- 
ways Liégeois, in the city of Liege (in 
all 11.9 kilometres, or about 7.4 miles), 
expired December 1, 1900, and the city 
purchased them, together with the rolling 
stock and equipments, for a sum of 1,- 
200,000 francs ($231,600), and has 
leased them for ten years and one month 
to De Mellotte & Company, under very 
rigid regulations. This company is com- 
posed of the employés of the old com- 
pany, with a capital of 170,000 francs 
($38,810), divided into 1,700 shares of 
100 franes ($19.30) each. 

This company is to pay a rental of not 
less than 300,000 frances ($57,900) per 
year on a gross earning of 800,000 franes 
($154,400) or less, and an increase of one 
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per cent additional on the gross receipts 
every time these increase 50,000 francs 
($9,650) ; thus, should the gross receipts 
reach 900,000. francs ($173,700), the 
amount to be received by the city would 
be 300,000 francs plus.two per cent of 
the 900,000 francs, or 18,000 francs—a 
total of 318,000 francs ($61,372)—and 
sO on. 

The city is to provide all new equip- 
ment, side tracks, extensions, etc., and is 
to be the sole judge of what is needed. 
It is to have a general supervision of the 
running of the line. The books of the 
company are to be open at any time to a 
properly authorized representative of the 
city. 

The lessees are to make all repairs of 
the line and rolling stock, and to keep 
the roadway between the tracks and for 
19 inches on either side in good repair, 
and to pay all damages resulting from 
accidents. | 

There are at present employed on these 
lines 30 motor cars and 13 trailers, and, 
owing to the great reduction of fares, 
this eqitipment will doubtless be insuff- 
cient. The cars run every six minutes 
between the hours of 8.30 a. M. and 8.30 
P. M., and at least every 15 minutes the 
balance of the time from 7 a. M. to 10 


P. M. in Winter and from 6.30 a. m. to 11 


P. M. in the Summer. ‘The usual speed is 
10 kilometres, (6.2 miles) per hour, with a 
maximum speed of 12 kilometres (7.4 
miles) per hour. | 

The fare charged by the old company 
was, for first class, 10 centimes (2 cents) 
for the first kilometre (1,093.6 yards) 
and 5 centimes (1 cent) for each addi- 
tional kilometre, with maximum charge 
for single trip of 20 centimes (4 cents) ; 
while for second class the charges were 8, 
4 and 16 centimes, respectively. The new 
fare to be charged is 10 centimes (2 cents) 
for any single trip, with double fare after 
11 o'clock P. M. There will be no second 
class. | 


There were employed by the old com- 


pany 205 persons who were paid from 3 
francs (57.9 cents) to 5.50 francs 
($1.06). Under the new management 
there will be at least as many persons 
employed, and the city has made it obliga- 
tory upon the company to pay its motor- 
men and conductors not less than 45 geni 
times (8.7 cents) per hour for a day of 
nine hours, and 55 centimes (11 cents ) 


for all. overtime. The conductors and 
motormen must be given one holiday every 
two weeks at full pay. 

The new company also pays es 
francs ($3,860) per year for the aie 
tising privileges im the cars and abou 
stations of the lines. 
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A Novel Method of Operating Arc 
Dynamos. 

The problem of operating arc dynamos 
connected together at the shafts and driven 
from a pulleyat one end—the pulley in this 
way operating three, four or five machines 
—has been frequently discussed by engi- 
neers, but nothing has hitherto come of it 
because it was considered necessary to 
provide means, by the use of clutch coup- 
lings, hollow shafts, etc., of disconnecting 
any one of the dynamos without interfer- 
ing with thé operation of any of the others. 
As an arrangement of this kind would be 
delicate, complicated and very expensive, 
the idea was abandoned. 

Mr. Ellicott, city electrician of Chicago, 
however, found it necessary to solve such 
a problem, because of the peculiar condi- 
tions in the Waller station, at Englewood, 
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accurate alignment of the machines is not 
important, and at the same time the 
chance of any electrical connection be- 
tween two machines at the coupling is 
reduced to a minimum. 

This method of operating dynamos was 
not approved by engineers whom he con- 
sulted when originally suggested by Mr. 
Ellicott, but he felt from his own expe- 
rience in the operation of arc dynamos 
he was entirely justified in carrying out 
the plan, with results that have been ex- 
ceedingly gratifying and satisfactory. 

The five machines have been operated 
under full load, and are run with the 
greatest possible success. They operate 
smoothly, noiselessly and without vibra- 
tion. From the accompanying illustra- 
tion it will be seen that, aside from the 
economy of operation by reason of belt loss- 
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where the building was about 30 feet wide 
and 125 feet long. To install arc dyna- 
mos in the usual way would fill the room 
with jack shafts and belting. Mr. Elli- 
cott, finding that in three years none of 
the eleven large dynamos in service has 
been shut down, determined to risk run- 
ning several dynamos on a single shaft. 
Mr. Ellicott’s installation consisted of five 
No. 13 Brush are dynamos, coupled to- 
gether at the shaft ends by the use of 
rubber buffer couplings. The only pro- 
vision made for the cutting out of a 
particular dynamo in case of trouble was 
by shutting down the whole line, lifting 
the top part of the fields off, and lifting 
out the armature and putting in its place 
a piece of shafting for the purpose of com- 
pleting the connection between the dy- 
namos on either side of the disabled ma- 


- chine. To make a change of this kind 


would probably occupy about 15 or 20 
minutes. 

The No. 13 Brush arc dynamos used in 
this case are standard machines, with shafts 
of greater diameter than usual to stand the 
increased strain, and a few minor changes 
because of increased diameter of shaft. 


_ By the use of the rubber buffer couplings, 


es and economy in floor space, the general 
appearance of the central station is mark- 
edly improved. Mr. Ellicott believes that 
it is only a question of time when all the 
large stations operating arc dynamos will 
adopt this plan. 


— M 


LEGAL NOTES. 

A performance of conditions beneficial 
to a municipality on which a street rail- 
way company is expressly required to 
accept from a city the use of streets is 
held, in People ex rel. Jackson vs. Sub- 
urban Railway Company (Ill.) 49 L. R. 
A. 659, to be the performance of a duty to 
the public which may be compelled by 
mandamus, and not the performance of a 
mere private contract. 

An injured person who follows the sug- 
gestion of a physician sent to him by a 
person whom he had sued for injuring 
him, and tries to stand on an injured leg 
after he and his own physician have said 
that he can not bear his weight upon it, is 
held, in Pearl vs. West End Street Rail- 
way Company (Mass.), 49 L. R. A. 826, 
to assume the risk of so doing. With the 
case there is annotation reviewing the 
decisions on obeying or disobeying a 
physician as affecting the remedy of an 
injured person against the one who in- 
jured him. 
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Progress in Electrical Enterprise in 
Great Britain. 


The capital involved in electrical un- 
dertakings in the United, Kingdom- has 
increased in one year from just £106,000,- 
000 to £123,636,602, exclusive of the gov- 
ernment telegraphs and telephones, the 
greatest increases having been in connec- 
tion with supply, traction and manufac- 
turing works. In five years the total capi- 
tal has been doubled, while the money in- 
volved in electrical manufacturing con- 
cerns has increased from £6,500,000 to 
£21,708,180, and of this increase £5,000,- 
000 is credited to this year—a large de- 
velopment for which some justification is 
to be found in the greatly increased use 
of electricity for lighting, power and trac- 
tion. Five years ago less than £14,000,- 
000 were thus involved; now the total ‘is 
£55,000,000, and schemes projected will 
swell this total enormously in the next 
few years. Thus, in Parliament this year 
98 provisional orders were granted for 
the construction of supply works, bringing 
the total orders still in force to 527; while 
many also of the 89 stations authorized in 
1899 are not included in the capital sum 
named above. In operation, or under 
construction, there are 169 municipal and 
108 company-owned stations, the sum in- 
volved in the former being £13,776,372, 
and in the latter £12,434,827. Under 
the former head there has been a very 
much greater advance than in the case of 
companies. ‘Thus, five years ago, the capi- 
tal of company supply stations was three 
times that of municipal loans; now the 
latter excels. In other words, the com- 
pany capital has only doubled in five years ; 
the municipal loans have increased seven- 
fold. In traction schemes there has been 
an increase in the five years from £6,000,- 
000 to £28,890,000; but here private en- 
terprise still holds the field, for of the 
total only £2,748,873 is held by 18 
municipalities, while over £26,000,000 has 
been found by 75 companies. It would 
be easy to prove, also, that there has been 
great progress towards the reduction of 
costs of production. The average cost of 
generation has been decreased in five years 
from 2.45d. to 1.79d., with the corre- 
sponding reduction in other items, and the 
total cost is now 2.67d. against 4.07d. 
per Board of Trade unit. In five years 
the number of eight-candle-power lamps 
connected has increased from 2,000,000 
to 7,660,000, and the units sold in even 
greater proportion from 30,000,000 to 
over 125,000,000. The price obtained for 
current has, in the case of companies, 
decreased from 6.08d. to 5.26d., and in 
municipal undertakings 5.32d. to 4.06d. 
per unit. The percentage of profit on 
capital expenditure has not increased, be- 
ing, for municipalities, 4.90, and for com- 
panies, 5.45 per cent.—Engineering. 
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Cost of Electrical Plants in Europe. 

The following interesting statistics of 
the cost of electrical plants in different 
cities on the continent of Europe have 
been compiled by Mr. Frank D. Hill, 
United States Consul at Amsterdam, Hol- 
land: 
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1884. Mr. Grant has been 17 years in the 
company’s service. Mr. Glidden’s suc- 
cessor was not elected, but Walker Abbott 
was chosen treasurer, and Mr. Grant was 
elected auditor. An executive committee, 
consisting of the following, will direct the 
affairs of the company for the present: 
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New Management in Charge of the 
Erie Telephone System. 


At a special meeting of the directors of 
the Erie Telegraph and Telephone Com- 
pany, held at Boston, on January 16, the 
new management, representing the bank- 
ers’ syndicate, took charge of the com- 
pany’s affairs. Charles J. Glidden re- 
signed his office as president, and Charles 
A. Grant resigned the treasurership. Mr. 
Glidden has been connected with the Erie 
company nearly 18 years, being one of 
the organizers of the company in 1883. 
He has held the position of secretary, treas- 
urer, vice-president and president. He 
has been connected with the telephone 
business over 24 years, starting the can- 
vass for subscribers at Lowell in 1877 and 
serving a number of years as treasurer of 
several companies making up the New 
England Telegraph and Telephone Com- 
pany, and later being secretary of that 
company, which position he resigned in 


Philip Dexter, chairman; William Endi- 
cott, Jr., Reginald Foster, Francis R. 
Hart, and W. J. Latta. The failure of 
the board to elect a successor to President 
Glidden is significant as part of a broad 
scheme, which, it is believed, will ulti- 
mately result in the absorption of this 
great property by the American Telephone 
and Telegraph Company. None of the 
officials, however, will openly admit that 
a deal of this sort is pending. Mr. Glid- 
den will still continue for a time as a 
director, but he purposes shortly to retire 
from active business. 


M > > o_—___—. 


The town council of Halifax, N. S., 
recently had an expert examine the ()’Dell 
Klectric Light Company’s plant, and the 
report received showed that the plant, ex- 
clusive of the real estate, is worth more 
than the amount asked the town by the 
company, the real estate being valued at 
about $1,000 over that. 
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A WONDERFUL WATER-POWER. 


BY F. E. SANTOS. 


—— 


Among the natural wonders of Arizona 
—the Grand Cañon of the Colorado, the 
Natural Bridge, of Pine Creek; Monte- 
zuma’s Well, near Beaver Creek, and 
others—the springs of Fossil Creek are 
not to be accounted the least. 

Here the water pours in torrents from 
the mountain side, hedged about with 
columbines, maidenhair and other ferns of 
great variety, and falls to the creek bed 
with the roar of the falls of Niagara in 
miniatura, then rushes, leaping and foam- 
ing, down the rocky creek some 12 miles 
to the Verde Cañon and on to Salt River 
Valley, where it forms a large part of the 
constant supply for irrigation in that fer- 
tile valley. 

If these springs and the beautiful woods 
and waterfall scenery below them were 
situated anywhere in the eastern states, 
they would be visited by thousands of won- 
der-seekers for their beauty and grandeur 
alone; but occurring, as they do, in the 
arid mountains of Arizona they become 
more wonderful, and useful, too, for Power 
and irrigation purposes. 

Fossil Creek has a fall generally esti- 
mated at 200 feet per mile, but to an ob- 
server looking down from the mountain 
side this would seem to be not enough, 
for its steep descent in falls and rapids 
keeps the water almost continuously white 
or foaming, and many falls from 10 to 
30 feet occur within short distances; but 
this would, however, indicate a fall of 2,- 
400 feet before it reaches the Verde Cañon. 

Three enterprising gentlemen have re- 
cently secured title to these springs for 
electrical power purposes, and are Con- 
structing a waterway to convey the water 
to a site for a power-station, or possibly 
several stations, whereby they expect to 8- 
cure 1,500 or more feet of fall. They will 
probably incorporate under the title of 
the Arizona Electrical Power Company, 
with headquarters at Jerome, which city 
is the nearest railroad connection at the 
present time. 

A careful measurement of the water de- 
termines 4,200 miner’s inches of con- 
stant flow, equal to 6,300 cubic feet per 
minute, which, with a fall of 1,500 feet, 
by reference to tables of power heads, and 
of 85 per cent useful effect, gives 15,200 
horse-power. 

This water-power is near the centre of 
the territory and is 40 miles southeasterly 
from Jerome, where Senator Clark’s great 
copper mines are situated, and about 
Jerome, within a circle of 12 miles, are 22 
other incorporated companies on a8 many 
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groups of mining claims, many of which 
have power plants installed for their work- 
ing, the United Verde alone using about 
3,000 horse-power of steam. 

The city of Prescott is about 50 miles 
westerly from Fossil Creek, on the Santa 
Fe, Prescott & Pheenix Railroad, and as 
a railroad is now in operation, running to 
Seattle from a power-station 153 miles dis- 
tant, it is easy to see this road could also 
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population will soon equal that of Los 
Angeles at present, and those of Williams, 
Flagstaff, Winslow and of Globe, with its 
own great copper mines and smelters, and 
so from all appearances there would be a 
demand for electrical energy many times 
greater than Fossil Creek could furnish, 
which, in fact, will soon all be required at 
and in the vicinity of Jerome. 

In taking this water away on a grade 
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The cost of installing a suitable plant 
and transmission lines properly to produce 
and distribute this power has not yet been 
ascertained, as only a preliminary survey 
has been made, but even if it should be 
$500,000, the sale of 15,000 horse-power 
at only $75 per year—which is but one- 
half the average expense of steam-power 
in Arizona—would cancel the entire cost 
more than twice over in one year. 
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VIEWS OF WATERFALLS ON FossiL CREEK, ArtzONA BELOW THE GREAT SPRINGS 


be operated by Fossil Creek power, for 
Pheenix, its southern terminus, is not 
more than 70 miles away, and its north- 
ern terminus at Ash Fork is less than 
100 miles distant. 

And nearer yet are the Prescott & East- 
ern, the United Verde & Pacific and the 
proposed railroad from Globe to Jerome 
and on to Williams, which are all easily 
within its effective power radius as also is 
the great mining country lying between 
Prescott and Phenix, with its 100 or 
more mining camps and power plants, 
including smelting furnaces and reduc- 
tion works, and the gold mines and mills 
of Congress, the city of Phenix, whose 


to a suitable fall and power-station, it is 
considered desirable to construct a flume, 
which will, in a warm and dry climate, 
save evaporation and also absorption, as 
would be the case in a ditch or canal, and 
here comes in a valuable feature to pro- 
mote the enterprise in a forest of pine not 
more than six miles away, from which 


lumber can be furnished on the ground 


at $12 or less per 1,000 feet. A steel 
flume or pipe would be preferable, but 
more expensive, as a cylinder of five or 
six feet in diameter would be required 
—the diameter of pipe necessary to con- 
vey the water giving a good idea of the 
capacity of the springs. 


When it is considered that there is no 
expensive dam building necessary to take 
out this water; that the flow is constant 
and unvarying every day in the year, un- 
affected alike by storms, the melting of 
snow in the mountains, freshets or floods 
and their consequent debris, which must 
be contended with and provided for in 
most cases, and, on the other hand, un- 
diminished by droughts, which greatly 
affect or entirely dry up other streams of 
some importance during a portion of the 
year, this must certainly be regarded as a 
wonderful water-power. 

The pictures herewith presented are 
snapshots of the stream below the springs. 
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Automobiles 


The Automobile Steering Company, of 
Trenton, N. J., has been recently incorpo- 
rated for $50,000. 


A company for establishing an automo- 
bile line in Baltimore, Md., has been re- 
cently chartered with a capitalization of 
$10,000 and will be known as the Colum- 
bja Automobile Company. E. P. Clark 
and others are the incorporators. 


‘Reports from Boston, Mass., state that 
an automobile show will be held in that 
city in the Mechanics’ Building, from 
March 4 to March 9 inclusive, the parties 
behind the show being the same people 
who promoted the Sportsman Show a year 
ago. 

~The many racing machines which have 
come to Newport, R. I., within the last 
year or so have given rise to a determined 
effort on the part of local capitalists for 
the building of an automobile race track, 
which will be constructed during the com- 
ing Summer. 


Among recent incorporations is that of 
the Motor Vehicle Company, of Plain- 
field, N. J. Its capital stock is $250,000 
and the incorporators are T. W. Burger, 
R. W. Burger, R. W. Weissenborn, of 
Jersey City; R. B. Constantyne, of West 
Orange; G. B. Hanford, of Orange; D. 
Bourne, of New York; G. H. Bruce, of 
Plainfield; G. H. Bruce, attorney, New 
York. 3 


Senator Platt’s bill permitting ferry- 
boats and other vessels to transport auto- 
mobiles propelled by and carrying gaso- 
lene was favorably reported to the Senateon 
January 17. from the Committee on Com- 
merce. The law at present prohibits the 
carrying by passenger steamboats of any 
form of gasolene, which prevents the 
transportation of gasolene motor vehicles 
traveling under their own power. 


If the present plans of the Denver, 
Colo., Wheel Club materialize automobile 
rides will be given from Denver to Cycle 
Park, in the Platte cañon. The company 
will be established to run vehicles regular- 
ly between the park and the city, and it is 
stated that the rides will not be confined 
strictly to the club members. Cycle Park 
is about fifty miles from Denver by rail, 
and the ride by automobile will be between 
40 and 50 miles through one of the most 
picturesque portions of the country. 


The township committee of a Jersey 
village recently stopped an automobile 
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race over the county roads in that town, 
greatly to the discomfiture of the mem- 
bers of the automobile club, the cause for 
the prohibition being that a week pre- 
vious one of the racing automobiles had 
frightened a horse belonging to one of the 
committeemen. When the gentleman re- 
monstrated with the chauffeur a hot ex- 
change of words followed and the com- 
mitteeman finally resorted to his author- 
ity and prevented the race. The farmers 
in the vicinity are said to be in sympathy 
with the committeeman. 


The new Back Bay automobile omnibus 
line, in Boston, Mass., has met with such 
success so far that it is referred to by local 
papers as having made a “hit.” Traffic 
on the line was fully up to the expecta- 
tions of the company and the ladies were 
particularly pleased with the fact that the 
buses would stop whenever signaled, ir- 
respective of street corners. Many ladies sig- 
naled them from their house windows and 
thus avoided the necessity of crossing the 
street in the mud if it happened to be 
rainy, and often saving time. In the five 
hours of the first experimental day one 
vehicle carried over 70 passengers at 10 
cents apiece, and the three in use carried 
altogether 175. 


A resident of Bangor, Me., has invented 
a self-propelled sled which he has called 
an “automosled.” When completed the 
machine will be 10 feet long, 3 feet high 
and 4 feet wide. Its propelling mechan- 
ism will consist of two steel cylinders 10 
feet long and 26 inches in diameter, wound 
around their periphery with spiral 
steel cams two inches high and three inch- 
es wide. The surface of the cams is 
deeply concaved, being designed to take 
hold of the most slippery surface of ice 
or snow. The bevel gearing between the 
cylinders and the engine is of such a 
nature that the speed can be easily regu- 
lated to suit the driver. The cylinders 
run for and aft with the sled and the 
power is so arranged that the gasolene 
engine which runs the power apparatus 
can not become centred. The whole sled, 
including its tubing, framework, engine, 
cylinders and steering runners, weighs 
but 1,200 pounds. 


Society people seem to be always look- 
ing for something new and bizarre with 
which to startle their friends. Ladies like 
to make excitement by trotting around the 
streets with strange pets or doing curious 
and inexplicable things, which, if they 
were done by a man, would be considered 
sure signs of mental aberration. The 
latest exploit of this sort is that of a Bos- 
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ton woman who gave an automobile din- 
ner not long ago. The affair was stated 
to be strictly original in every respect, 
inasmuch as the guests were driven first 
to the Hotel Touraine where oysters were 
served, being brought out and given to the 
guests while sitting in their carriages. 
After that the Adams House was visited, 
where soup was brought out to them, and 
so on around to all the fashionable inns 
of the “Hub” until a 10-course dinner had 
been partaken of, the meal ending at a 
famous Chinese restaurant, where “chop 
suey” was the “finish.” 


An automobile expert, who has recently 
returned from a tour through Europe, 
made with the idea of determining the 
situation in foreign countries, states that 
the American built machines are taking 
the first rank in England, just as 10 or 
15 years ago all American buggies com- 
pelled German coach builders to import 
from the United States until they had 
time to manufacture carriages after our 
models. In England most of the ma- 
chines are gasolene motors imported from 
France, and are said to be noisy and evil 
smelling, with more mechanism than a 
Swiss watch, while electric vehicles are 
unknown, excepting only those of Ameri- 
can make. There are a few of these and 
they are said to have taken the automobile 
fraternity by storm. “In Paris there are 
a great number of gasolene cabs and hotel 
omnibuses, which make a noise like a 
cotton mill and leave a trail like a pole- 
cat, but they are not of the sort that would 
meet with any degree of public favor here. 
Some of them are built to look more like 
carriages and less like a Chinese puzzle 
turned wrong side out, but the internal 
mechanism is so complex that when they 
are turned loose on a rough road some- 
thing drops every time. The American 
machines, both electric, steam and gaso- 
lene, are so constructed that they will 
stand almost anything, ‘and it was easy to 
pick one out almost every time along 
Piccadilly or in the Bois on account of its 
handsomer lines and more nearly noise- 
less running.” 


-A oe —_——_—— 
Electrical Exports to Japan. 


All things considered, Japan is as en- 
terprising a country where electricity 18 
concerned as Italy, and the steamer Al- 
benga has recently taken $23,000 worth of 
electrical machinery to Kobe. Trade with 
Japan has improved considerably during 
the past month and American manufac-. 
turers anticipate heavy contracts, prina- 
pally in railway equipment and electrical 
and mechanical engineering lines. 
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The Northwestern Convention. 


Semi-Annual Gathering of Members of the Northwestern Electrical Association 


The ninth annual convention of the 
Northwestern Electrical Association was 
held at Milwaukee, Wis., January 16, 17 
and 18. The headquarters of the con- 
vention were at the Hotel Pfister and the 
various meetings were held in spacious 
rooms fitted for such gatherings. As in 
former years, this convention brought to- 
gether the leading central-station men of 
the Northwest. The manufacturers of 


lighting and central-station apparatus and 


the various supply houses were well repre- 
sented, and the gathering was another il- 
lustration of the popularity of these an- 
nual meetings. Since its formation this 


. organization has been steadily increasing 


its membership until now it comprises all 
stations of any importance, both large and 
small, within the limits of the Great 
Northwest. They are always enjoyable 
affairs, these meetings, where business con- 
ditions for the preceding year are care- 
fully reviewed, papers read and listened to 
with interest, and where excellent good- 
fellowship prevails at all times. A theatre 
party and the annual banquet were part 
of the entertainment supplied by the com- 
mittee in charge of the comfort of the 
delegates. . 


WEDNESDAY, JANUARY 16. 


The morning session convened promptly 
at noon at the Hotel Pfister, in the club 
room, and the minutes of previous meet- 
ings were adopted as printed. An ad- 
Journment was then taken until 2.30 P. M., 
at which time the president, Mr. Pliny 
Norcross, read his address. 

Mr. Norcross’s address was a business- 
like paper referring to the particular 
problems encountered by central-station 
men in competition with municipal own- 
ership, and regarding such matters as 
taxatién and the general treatment ac- 
corded electric lighting companies by 
municipalities and other governing cor- 
porations. 

Following the presidential address came 
the report of the secretary-treasurer. This 
was duly adopted and Mr. E. L. Debell, 
chairman of the legislative committee, 
then presented his report. This dealt 
with license fees and percentage taxes in 
the state of Wisconsin, and other matters 
concerning the taxation of electric light- 
ing enterprises. A number of applica- 
tions for membership were received after 
the reading of this report, after which a 


at Milwaukee, Wis. 


number of letters of regret from gentle- 
men unable to attend the convention were 
read. Several committees were appointed, 
and the paper by Mr. H. L. Doherty, of 
New York, on “The Rate Question,” was 
then read by Mr. Debell. This paper will 
be found elsewhere in this issue of the 
ELECTRICAL Review. It was followed 
by Mr. L. W. Burch’s paper on “Practical 
Line Construction,” which is also re- 
printed elsewhere in this issue. A dis- 
cussion of Mr. Burch’s paper was opened 
by Mr. George Cutter and participated in 
by Mr. John Schuette, Mr. Debell, Mr. 
Grover, Mr. Bowen, Mr. Alberts and the 
secretary. Adjournment was then taken 
until the next day. 


THURSDAY, JANUARY 17. 


The morning session was called to 
order in the club room at noon with the 
president in the chair, and a number of 
applications for active membership were 
acted upon favorably. 

A letter was read from an electric light 
company inquiring about meeting the 
competition of gasolene street lighting. 
This precipitated a considerable discus- 
sion. Mr. Gille spoke of the experience 
in Chicago, as did also Mr. J. M. Hill, 
Mr. Thayer and Mr. Cutter. Mr. Strong, 
of Baraboo, Wis., told of an experience 
that his town had had with Welsbach 
mantle gasolene lamps for street lighting. 
The town pays $62.50 a month for the 
lamps, not including gasolene and break- 
age. The lamps soon destroyed them- 
selves, the parts being so small that they 
do not stand the heat and are very liable 

-to work imperfectly. He did not think 
the candle-power was very high, and the 
lamps deteriorate very rapidly in service. 
Mr. Grover said his company had had 
active opposition from the same class of 
lamp. Mr. Debell related the experience 
he had had in Sheboygan, Wis. He did 
not think it was a serious competitor of the 
electric light, although the lamps were 
being actively pushed in numerous west- 
ern towns. He thought that it was a com- 
petitor of the kerosene lamp rather than 
of the electric light for street illumina- 
tion. The lamps, he thought, were very 
dangerous and gave off a disagreeable odor. 
In addition, it was difficult to light the 
lamp, requiring a blow torch or some- 
thing of that kind to start it going. 

Mr. Livermore called attention to the 


failure of the insurance laws to take into 
account storage of gasolene in such lamps 
when used indoors. Mr. I. P. Lord, of 
Waupaca, told about the lamps being in- 
troduced in that place. The third night 
of running one exploded in a man’s store 
and electric lighting business has been 
good ever since. Mr. R. S. Kountz told 
of a customer of his who displaced 22 in- 
candescent lamps and one arc with six 
gasolene lamps, but soon shifted back to 
electric lighting. Mr. Thayer described 
the different qualities of gasolene on the 
market and said that the western product 
contained a considerable residuum of tar 
and heavy oils which were not fully vapor- 
ized in the flame and hence form a black, 
thick gum, soon putting the lamp out of 
operation. If the use of gasolene extends 
to any great extent the price of the east- 
ern oils, which are the only kind fit to 
use, will go up considerably. Mr. Grover 
said that the trouble he had found was that 
gasolene lamps in buildings blew up and 
set fire to the premises, thereby causing his 
electric light company to lose lamps, fix- 
tures, meters, etc. He believed that the 
insurance companies should take more in- 
terest in the gasolene lighting schemes, 
which he regarded as very dangerous. 
Mr. Livermore made a motion that three 
members be appointed as a committee to 
examine and report upon the advisability 
of presenting the facts to the attention of 
the insurance commissioners in various 
states. 

The discussion at this point became 
general. Mr. Gille offered an amend- 
ment to the pending motion that the com- 
mittee report to the association at the 
next meeting all the information it could 
obtain on the subject of gasolene street 
lighting. Mr. Copeland, speaking on the 
motion, said that he was afraid that put- 
ting the gasolene lamp out of business 
would encourage stronger competitors. 

The report of the committee for Sum- 
mer meeting was then presented, this being 
that the meeting be held during the last 
week in June, at Sheboygan, Wis. The 
report, after considerable discussion of a 
good-natured character, was adopted by 
unanimous vote. 

Professor W. E. Goldsborough, of Pur- 
due University, then read his paper en- 
titled “Synchronous Converters.” This 
paper will appear in an early issue 
of the ELECTRICAL REVIEW. Adjournment 
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was then taken until the afternoon, the 
session meeting at 2.30 p.m. A number 
of communications and a number of ap- 
plications for membership were also made. 

The ccmmittee on nominations then 
presented its report, recommending the 
election of the following officers: Presi- 
dent, E. L. Debell; vice-president, S. 
B. Livermore; second vice-president ; 
W. W. Bean; secretary and treasurer, 
Thomas R. Mercein; directors: L. E. 
Kerns, Wisconsin; J. H. Harding, In- 
diana; Charles Cuno, Wisconsin. The off- 
cers were duly elected as nominated. It was 
decided to send Mr. Mercein, the secretary, 
as a delegate to represent the association 
at the meeting of the National Electric 
Light Association, in New York city, in 
May. The new president was then es- 
corted to the chair, where he made a few 
appropriate remarks. A vote of thanks 
was tendered the retiring president for 
his faithful and efficient services. 

The discussion of Professor Golds- 
borough’s paper was then taken up and 
opened by Mr. Gille, Mr. Ahlmert, Pro- 
fessor D. C. Jackson and others. 

Mr. B. D. Wagoner then read a paper 
on the subject of “The Series Incandescent 
Lighting Systems of the Future.” Con- 
siderable discussion followed the reading 
of the paper, showing a deep interest on 
the part of the members in the subject 
matter. | 

Professor D. C. Jackson, chairman of 
the committee on correspondence schools, 
then presented a report on the subject of 
the “Trade Education of Central-Station 
Employés.” This report was of consider- 
able length and went into the matter thor- 
oughly. The report in general was a com- 
mendation of the correspondence system 
of instruction, and concluded with the 
recommendation that action be taken re- 
questing the various correspondence 
schools to organize and administer a course 
of instruction for central-station em- 
ployés conforming to the recommendations 
of the committee and that the committee 
be continued for further investigation of 
the results attained. Professor Jackson 
related, at considerable length, the ex- 
perience of the committee in obtaining the 
information reported upon. The recom- 
mendations of the committee were adopt- 
ed by unanimous vote. Upon motion of 
Professor Jackson the correspondence 
schools referred to in the report were re- 
quested to reorganize their courses in con- 
formity with the committee’s recom- 
mendations. Mr. Bowen spoke at some 
length in commendation of the com- 
mittee’s work. Mr. Livermore said that 
the tendency of correspondence instruc- 
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tion was to elevate the man, whereas if 
one wanted a perfect fireman he did not 
want to lose him but to have him stay in 
his position. Mr. Gille thought that the 
number of students that finished the 
courses is so low as to indicate that some- 
thing is wrong with the system. He 
thought that men were required to study 
a lot of things that they did not feel in- 


terested in and were liable to skip through. 


the course, picking out only what inter- 
ested them. Mr. Ahlmert said that he 
had good results from instructing his own 
men by means of the leaves published by a 
correspondence school. Mr. Cutter com- 
mended the work of the committee. Mr. 
W. L. Elliott said that he thought the 
education ought to begin with the head of 
the house; the proprietor should always 
be willing to advance the interests of his 
men. ‘The discussion at this point be- 
came general. 

Adjournment was taken until 10 o'clock 
the next morning. 

No business being before the session 
when it met on Friday it was adjourned 
sine die. 

CONVENTION NOTES. 

E. Bookwalder represented A. L. Ide & 
Sons, of Springfield, Ill. 

The Viscosity Oil Company was repre- 
sented by S. A. Johnson, Frank Travers 
and J. C. Blackford. 

The Sawyer-Man Electric Company 
was represented by Mr. Clarence A. Ross 
and Mr. R. S. Mueller. 


The Guarantee Electric Company, of 
Chicago, was represented by the president, 
Mr. Chas. E. Gregory. 

L. W. Burch, of Electrical Supply Com- 
pany, Madison, Wis., was present in the 
interests of his company. 

Pass & Seymour and the Crouse-Hinds 
Electric Company were represented by 
John W. Brooks, of Chicago. 


The Buckeye Electric Company and the 
Jandus Electrice Company were repre- 
sented by J. H. Cooke, of Chicago. 

The John A. Roebling’s Sons Company 
was represented at the convention by Mr. 
Millard B. Kitt, of the St. Paul office. 


The American Steel and Wire Com- 
pany had Mr. E. J. Pietzcker, of Chicago, 
as its representative at the convention. 

The Manhattan General Construction 
Company, of Newark, N. J., had Mr. 
Frederick L. Merrill at the convention. 


Professor D. C. Jackson and Professor 
Bernard V. Swenson, of the University of 
Wisconsin, were present at the convention. 

Mr. S. A. Duvall, of the Kellogg 
Switchboard and Supply Company, of 
Chicago, was present at the convention. 

The Macomber-Whyte-Leschen Com- 
pany, of Chicago, was represented by Geo. 
S. Whyte, who is always present at con- 
ventions. 

The Columbia Incandescent Lamp 
Company, of St. Louis, Mo., was repre- 
sented by the northwestern manager, 
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James B. Coale. Columbia lamps were 
shown in the parlors occupied by Mr. 
Coale, where photometers and other test- 
ing instruments were operated. 


The genial Chicago representative of the 
New York Insulated Wire Company was 
James Wolff, who was very much in evi- 
dence at all times. 


The American Electrical Works, of 
Providence, R. I., had its interests well 
looked after by F. E. Donohoe, the west- 
ern agent for the company. 


The General Incandescent Are Light 
Company’s exhibit was well presented by 
Mr. Francis Raymond, of Chicago, and 
Mr. Thomas James, of Milwaukee. 


B. F. Stewart, representing the War- 
ren Electric Manufacturing Company, 
Triumph Electric Manufacturing Com- 
pany and J. Holt Gates & Company, was 
at the convention. 


The Chicago Mica Company, of Val- 
paraiso, Ind., was represented by Charles 
W. Cobb, general manager and vice-presi- 
dent of the company, who secured some 
valuable contracts. 

The Wagner Electric Manufacturing 
Company, of St. Louis, Mo., was repre- 
sented by Mr. George B. Foster. Mr. 
Abadie, who usually attends these meet- 
ings, was unable to be present. 


The Belden arc lamp, made by the Bel- 
den-Larwell Manufacturing Company, 
Fort Wayne, Ind., was shown in the par- 
lors of M. B. Austin & Company, Chicago 
agents. Mr. Belden was present. 


The Dearborn Drug and Chemical 
Works, Rookery Building, Chicago, had 
Mr. James W. Harkins at the convention. 
It distributed souvenirs and handsome 
calendars to all visitors at its rooms. 


The Hart Manufacturing Company, of 
Hartford, Ct., showed a full line of 
switches made by the company. Its ex- 
hibit consisted of the various lines of 
electrical accessories made in its shops. 


The Christensen Engineering Company, 
of Milwaukee, extended to the visitors a 
handsomely engraved invitation to visit 
the new plant of the company 1n Mil- 
waukee. Its interests were looked after 
by Mr. George B. Cadwell. 

M. B. Austin & Company, general west- 
ern agents for Dayton Fan and Motor 
Company, Belden arc lamps, Safety wires 
and cables, K. K. weatherproof wire and 
Loricated conduit, were represented by M. 
B. Austin, Arnold Friend, A. Memema. 


Mr. John T. McRoy, the well-known 
manufacturer of the McRoy conduits, 
has recently effected a new organization to 
be known as the McRoy Clay Works, with 
headquarters as heretofore at New York 
and Chicago. E. F. Kirkpatrick 1s west- 
ern manager. 

The Electric Appliance Company, of 
Chicago, was well represented at the con- 
vention by the following gentlemen: W. 
W. Low, president; W. P. Upham, 8. A 
Rall and B. B. Downs. They distributed 
a unique souvenir in the shape of an at- 
vertisement contained within the shell of 
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a peanut. This displayed the qualities of 
the A. B. lamps, Guttman meters and 
other various specialties. 

The Gregory Electric Company, of Chi- 
cago, was too busy to prepare an exhibit, 
but reports doing more business in 1900 
than in any year previous. It reports un- 
usual sales in large apparatus as well as 
small machines. The company was rep- 
resented by A. L. Kuhmstead and R. H. 
Watson. 

The Richmondt Electric Wire and Con- 
duit Company, of Milwaukee, had an ex- 
hibit in connection with the Electric Ap- 
pliance Company, its Chicago agent. It 
showed specimens of steel-armored con- 
duits and other products made by the 
company. It was represented by Mr. C. 
D. Richmondt. 

The Illinois Electric Company, of Chi- 
cago, was represented by Lem. C. Cushing 
and C. W. Bacon. An exhibit of Peerless 
transformers and fan motors made by the 
Warren Electric and Specialty Company, 
of Warren, Ohio, was shown. The Illinois 
Electric Company is western agent for the 
Warren company. 

The Bryan-Marsh Company, of New 
York, maker of Imperial lamps, was rep- 
resented by Converse I. Marsh, president ; 
Guy V. Williams, Minneapolis office; 
Geo. B. Keesh, Chicago office, and L. P. 
Sawyer, Chicago office. Photometers for 
central stations and samples of lamps were 
shown, also a new electric comparimeter. 

Mr. E. F. Kirkpatrick, who has been 
identified with electrical interests for the 
past 15 years, has recently been appointed 
western manager of the MclRoy Clay 
Works. “Kirk” has a wide acquaintance 
among the central station and street rail- 
way companies and will undoubtedly be 
as successful in his new field as he has been 
in the past. 

Prominent among the exhibitors at the 
convention was the Western Electric Com- 
pany, of Chicago. Its headquarters in 
the hotel contained an elaborate and in- 
teresting display of arc lamps, incandes- 
cent lamps, ceiling and desk fans and 
motors. The company was represented 
by Mrs. A. L. Tucker, Irving Jackson, 
E. P. Warner and Fred Basedow. 

The Westinghouse Electric and Manu- 
facturing Company had an exhibit con- 
sisting of a testing board containing meas- 
uring and indicating instruments, fan 
motors, lightning arresters, transformers, 
ete. Those present for the company were 
W. R. Pinckard, C. G. Burton, T. P. Gay- 
lord and W. S. Rugg. Arthur Hartwell, 
of the Chicago office, was unable to attend. 

The General Electrice Company’s exhibit 
consisted of a line of switchboard instru- 
ments, wattmeters, arc lamps and the 
series incandescent system for street light- 
ing, with reactive coil automatic regulator. 
The representatives present at the con- 
vention were Messrs. Wagoner and 
Vaughn, from the Schenectady works; 
Thos. Ferris, Wisconsin agent, and Messrs. 
Boyer, Dibble and Scribner, of the Chi- 
cago office. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., had an exhibit of trans- 
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formers, integrating wattmeters, its new 
“Type K” indicating instruments, fuse 
boxes, automatice rheostats with cutout 
switches, ete. Its exhibit was attractive- 
ly displayed and Mr. W. C. Knight, Frank 
McMasters, Colonel Charles A. Munson, 
manager Chicago office; B. J. King, meter 
department, and E. A. Wagner, engineer- 
ing department, were present for the com- 
pany. 

The Cutler-Hammer Company, of 
Milwaukee, had several of its rheostats in 
operation at the various exhibits of motor 
and dynamo manufacturers. This com- 
pany states that it is having a large de- 
mand for its new type of enclosed field 
rheostat. It is also selling a large number 
of self-starters for pump and elevator work 
and recently shipped one of 150 horse- 
power to the Charleston Navy Yard. A 
most complete catalogue of controlling de- 
vices—“Catalogue No. 300”’—will be 
mailed free upon request. Messrs. Hickox, 
Bacon and Cutler were present at the 
convention. 

The Shelby Electric Company, of Shel- 
by, Ohio, manufacturer of incandescent 
lamps, had an exhibit in its parlors con- 
sisting of photometric tests and various 
types of lamps. The tests were for demon- 
strating the claim that Shelby lamps gave 
50 to 100 per cent more light on a basis 
of useful illumination than other types 
of lamps in the markets. The exhibit 
was in charge of Mr. O. D. Pierce, who 
reports that the company is interesting 
buyers from all over the country with the 
arguments of “Useful Light.” He was 
assisted by C. A. Meade and W. S. Rey- 
nolds. 

The Browning Manufacturing Com- 
pany, of Milwaukee, exhibited a complete 
line of its motors, from one-twelfth to three 
and one-half horse-power, in all speeds. 
This concern has established an enviable 
reputation as a maker of strictly high- 
grade motors and generators. Its ap- 
paratus is in great demand with that class 
of trade who aim to use nothing but the 
best. The Browning company is on the 
point of moving into a spacious new fac- 
tory which it has designed and built with 
special reference to the demands of its 
product. The company was represented 
at the convention by Wm. Stark Smith, 
secretary and treasurer, and Mr. Theo. 
Hirtz. 

The Milwaukee Electric Company, of 
Milwaukee, showed in its parlors a num- 
ber of machines in practical operation, one 
two and one-quarter horse-power, slow- 
speed, and one seven and one-half horse- 
power, slow-speed motor; also a type of 
special slow-speed motor for direct-con- 
nection to printing-presses, fans, ete. 
The machines show an especially fine 
finish and altogether the display was one 
of the best at the convention. It might 
be of interest to note that the Milwaukee 
Electric Company has plans drawn for a 
new shop which will increase its capacity 
about threefold. It expects to begin work 
on the building within the next two or 
three weeks. Mr. Walter Cary, Mr. Wm. 
P. Harper, Mr. Irving Cary, W. H. Perry 
were present at the convention. 
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Telephone ana 
Telegraph 


A franchise has been asked for by Judge 
Silas B. Spier, of Mt. Clemens, Mich., for 
a new telephone system in that town. 

The Southern New England Telephone 
Company announces a reduction of 25 
per cent in the private and thirty-three 
and one-third per cent in the business 
rates of all Connecticut towns where there 
are less than 160 subscribers. 

Assemblyman Sanders, of the Borough 
of Manhattan, New York city, will soon 
introduce a bill into the Assembly at Al- 
bany, asking for a regulation of tele- 
phone tolls in New York city, his object 
being to reduce the figures. 


The Southern New England Telephone 
Company has declared a regular quarterly 
dividend of one and one-half per cent, 
payable January 15 to stock of record 
December 31. The annual stockholders’ 
meeting will be held on January 29 at 
New Haven, Ct. 

An agent of the United States Tele- 
phone Company, with headquarters in 
Cleveland, Ohio, has been visiting prop- 
erty owners living on the road between 
Thompson’s Corners, north of Cuyahoga 
Falls, and Medina, for the purpose of se- 
curing right of way for a proposed line 
between these points. 

The Cumberland Telephone and Tele- 
graph Company has recently purchased 
the entire plant and lines of the Alexan- 
dria, La., Telephone Company, Limited, 
for $5,000 cash, and took possession on 
January 1. An official of the company 
stated that it would in the near future 
construct lines between Chattanooga, 
Tenn., and Rome, Ga. In addition to 
this, lines will be strung from Knoxville, | 
Tenn., directly to Jellico and thence to 
Lexington and Louisville, all in Ken- 
tucky. 

A telephone conversation was recently 
held under the Gulf of Mexico between 
Key West, Fla., and Havana, Cuba, the 
tests being made by an agent of the South- 
ern Bell Telephone Company, of Atlanta, 
Ga., through the courtesy of Manager At- 
kins, of the Key West station of the In- 
terocean Telegraph Company. These 
tests were not absolutely satisfactory, 
demonstrating the impracticability of suc- 
cessful conversations by cable under water, 
presumably on account of imperfect con- 
densation. Reports of the conversation 


state that the voices sounded muffled and 
were merely indistinguishable and blurred 
sounds, as though they came from some 
big underground cave. 
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THE RATE QUESTION.* 


BY HENRY L. DOHERTY. 


At the last meeting of the National 
Electric Light Association, I read a paper 
entitled “Equitable, Uniform and Compet- 
itive Rates.” I proposed a rather radical 
departure from our present methods which 
seemed to me a logical solution of many of 
the difficulties which now confront us. 
Before adopting a rate system differing 
radically from all methods with which I 
was acquainted, I wished to obtain an ex- 
pression of opinion from representative 
central-station men which I thought 
would prove my plan either meritorious or 
otherwise. The discussion this paper pro- 
voked was not general, and no valuable 
points were developed. The sentiment at 
the meeting was unfavorable to the plan 
I outlined. The paper received but little 
comment from the electrical press, and was 
read in full only by those who chanced to 
obtain an advance copy, published for the 
meeting. Since the Chicago convention to 
the present date I have been kept busy 
answering correspondence regarding this 
rate system, and few of my correspondents 
seem to have gained from my paper a clear 
understanding of my views. The plan I 
then outlined seems to have grown greatly 
in favor, and many of its early and most 
pronounced opponents now express them- 
selves as believing that it offers the best so- 
lution yet proposed towards the establish- 
ment of equitable and uniform rates. 

After reading my former paper, I found 
it a hardship to answer all of the corre- 
spondence received, owing to the fact that 
many inquiries were made without having 
carefully read and considered my paper. 
To have answered some of them fully 
would have necessitated a repetition of 
much that had already appeared in printed 
form. I can not attempt another ex- 
haustive treatise on this subject, but if any 
one is sufficiently interested in this mat- 
ter to carefully read this paper, and also 
my former paper, which will be found 
in the published proceedings of the last 
convention of the National Electric Light 
Association, I will not only willingly an- 
swer any inquiries they care to make, but 
will welcome any discussion of the subject 
by correspondence. 

There are really but two distinct meth- 
ods of charging for electric service, viz.: 
First, flat rates; second, meter rates. 

An analysis of flat rates would mean, a 
definite charge for a fixed capacity, regard- 
less of quantity of current used, within a 
limit of no use, to constant use. This would 
work out to a minimum kilowatt rate, for 
current, of the fixed rate, divided by the 
maximum consumption, to a maximum 
kilowatt rate, to infinity, if no current 
were used. 

An analysis of meter rates would mean, 
a fixed charge per unit of current sold, 
regardless of capacity demanded. In this 
case the station’s cost to produce would vary 
from the very low cost per kilowatt-hour, 
if total capacity were used continuously, to 


* A paper read before the Northwestern Electrical Asso- 
ciation, Milwaukee, Wis., January 16-18, 1901. 
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infinity, if no current were used. In the 
abstract, flat rates are preferable, as they 
give the station the advantage of the 
infinity end of the variation, but both sys- 
tems seem to me almost absurd. 

Theoretically, flat rates can be placed 
sufficiently high to absolutely protect the 
station from loss, but such rates would 
drive away much profitable business. 

Meter rates can not be placed so high 
but that loss may result. Even if a con- 
sumer agrees to pay $1.00 per kilowatt, 
his consumption may be so small that his 
total payment will not equal the cost of 
reading his meter, keeping books for his 
account, core loss of transformer capacity, 
and shunt loss of meter. 

It is probably unnecessary to comment 
on the inequity of flat rates, but rates 
based solely on consumption, without con- 
sidering the maximum demand that the 
station must be prepared to supply, are 
often even more inequitable. 

An analysis of the accounts of one cen- 
tral station with which I am familiar, will 
illustrate the relative worth of different 
consumers supplied on meter basis. <A 
minimum bill of $1.00 per month is now 
charged, if no current is used. This 
means a minimum of $1.00 per lamp per 
month, if the consumer has but one lamp, 
and $.001 per lamp per month, if the con- 
sumer has 1,000 lamps. At this particu- 
lar station, the average yearly bill is $1.96 
per lamp, the minimum yearly bill is 24 
cents per Jamp, the maximum yearly bill is 
$38.46 per lamp. 

Assuming that the station represents an 
investment of $20.00 per lamp wired up, 
this means that for these different classes 
of consumers, were all the consumers of 
one particular class, the lengths of time 
for our gross revenues to equal our invest- 
ment; for the average consumer, 10 years 
and 2 months; for the minimum con- 
sumer, 83 years and 4 months; for the 
maximum consumer, no years and 6 
months. 

If the entire amount paid by the mini- 
mum consumer were clear profit, you 
vould be earning but one and four-tenths 
per cent on your investment. The con- 
sumer using the least current, may add 
just as much to your absolute maximum 
demand, as any other consumer you have. 
I once cited the case of a church, which is 
generously equipped with lights, but which 
for several years past has used light but 
one night each year, and that night is 
Christmas Eve, or the preceding night. 

Charging a fixed rate per kilowatt hour 
on meter basis bears no relation to cost of 
service. Cases may sometimes be best 
illustrated by exaggerations. Suppose you 
should receive an application for a 2,000- 
light connection to be used as a relay in 
case of a breakdown of an isolated plant. 
At what rate per kilowatt could you afford 
to supply the applicant with current? 
This is the same problem which confronts 
us on a modified scale with each consumer. 

Our costs are fixed by: 1. The number 
of consumers we have; 2. Distance from 
the station; 3. Capacity they demand; 
4. Amount of their consumption. 

Distance from the station is influenced 
by where we locate our station, and I see 
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no reason why we should vary the cost to 
different consumers because of varying dis- 
tance from the station, except in extreme 
cases. For lack of time I will drop this 
item of cost from further consideration 
and go on to the others. 

There are certain costs, such ag bill- 
making and meter-reading, which are en- 
tirely fixed by the number of consumers or 
meters, and many of our other costs are 
virtually fixed by the number of consumers 
or meters we must care for, such as meter- 
testing and maintenance, office rent, com- 
plaints and gratuitous work, superintend- 
ence and inspection. To cover such ex- 
penses as these, I propose to have a fixed 
charge for each consumer, regardless of his 
consumption or the size of his installation, 
provided no more than one meter is in- 
stalled. 

There are certain other costs which are 
fixed by the capacity demanded, such as 
interest on investment, transformer losses, 
maintenance, depreciation, ete. To cover 
such expenses as these, I propose to have 
a fixed charge for each lamp the con- 
sumer's connection will permit him to de- 
mand, without regard to the number of 
lamps installed, or amount of current 
used. 

There are other charges which are fixed 
by the quantity of current generated, such 
as boiler fuel, lamp renewals, etc. To cover 
such expenses as these, I propose to charge 
a fixed and uniform rate per kilowatt-hour 
consumed. 

A moment’s consideration will, I think, 
convince all of you that outside of boiler 
fuel and lamp renewals, your operating 
costs would not be greatly increased if 
you operated 24 hours per day at your 
maximum load, nor would they be greatly 
diminished if you operated but five min- 
utes per day at your maximum load, as- 
suming, of course, that you stood ready to 
serve current at any time throughout the 
24 hours should it be called for. 

A charge for “readiness to serve” fixed 
on this basis, and a low kilowatt-hour rate, 
will bring about many advantages to the 
central stations, and protect them from 
loss, unprofitable patronage, and, I be- 
lieve, will also protect them from unde- 
sirable legislation. 

I recognize the fact that any change 10 
methods of charging will cause trouble, 
if enforced suddenly on those consumers 
whose bills it will increase, but this sys- 
tem can be used in place of horizontal re- 
ductions in the rate now charged, and can 
reasonably be exacted from new consum- 
ers, and eventually made universal. Evo- 
lution, not revolution, must be the policy 
of all quasi public corporations. In view 
of the fact that it will be inadvisable to 
enforce this system on old consumers who 
will be injured by its adoption, I propose 
to adopt it first as a substitute for all 
special rate consumers, and also for new 
consumers. Instead of dividing my €x- 
penses as they exist to-day and apportion- 
ing them among the consumers on this 
basis, I expect to adopt such charges 88 
will benefit long-hour, and, therefore, 
profitable, consumers to such an extent as 
can be readily compensated for by the 
additional business which can be secure 
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with a lower rate per kilowatt-hour. I 
will continue the rate cutting by small 
steps, so long as I can protect the com- 
pany’s net earnings from marked shrink- 
age. 

In one station where we have been ex- 
perimenting we are convinced that it is 
more profitable to supply consumers on 
this rate system, making a fixed charge of 
$6 per consumer per year, plus $1.80 per 
lamp demanded per year, to which is 
added four cents per kilowatt-hour for 
current used, than to sell at a straight 
rate of 10 cents per kilowatt-hour. 
needless to call attention to the fact that 
consumers will be much more liberal in 
the use of current when supplied at four 
cents than 10 cents per kilowatt-hour. 
My plan is to make all contracts for a 
year or more, allowing the consumer to 
contract for any capacity he may choose; 
the capacity to be increased whenever he 
desires, but not to be decreased except at 
the expiration of the period contracted 
for; the capacity to be limited by a suit- 
able maximum demand cut out to prevent 
him from demanding more capacity than 
he contracts and pays for, and one-twelfth 
of the fixed charge to be included in each 
monthly bill. 

This system, I believe, can be rendered 
absolutely uniform, both for light and 
power, and will prove more equitable 
than any other system. 

A reduction of the kilowatt rate should 
be made for current supplied for power 
purposes, to compensate for higher costs 
of lighting service, owing to the exact de- 
gree of regulation necessary, and the 
cost of lamp renewals, which is a more im- 
portant item than is generally believed. 

I have no patents or copyrights on this 
system, or the appliances its use demands. 
Anybody can use it as described, or as they 
care to modify it. 

The system is already in use in one cen- 
tral station with which I am connected, 
and we are about to put it in use in two 
others. It has also been partially 
adopted by other central stations with 
which I have no connection, and for which 
I have no authority to speak. 


PRACTICAL LINE CONSTRUCTION.* 
BY LOREN W. BURCH. 


This is a subject that should have been 
given a more fluent writer. How to 
construct a pole line correctly has un- 
doubtedly agitated many minds before 
now. In the early stages of construction 
a great amount of groping and feeling in 
the dark was indulged in and when we 
see some of the work that is done to-day it 
looks as though daylight had not yet come 
for some of us. Pole-line construction 
has permitted a vast amount of fanciful 
ideas, emanating from the minds of those 
therein engaged, because no specifications 
have as yet been produced to form a stand- 
ard which could be followed with success. 


*A paper read before the Northwestern Electrical 
Association, Milwaukee, Wis., January 16-18, 1901. 
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The importance of good line construc- 
tion is made apparent by the increased ex- 
penditures caused by a poorly constructed 
line. It may be that a line-repair account 
is not kept; under such circumstances it 
is possible that the line itself is not kept 
in proper repair. Keeping the line in 
good condition and keeping a strict ac- 
count of same should go hand in hand. 
A line poorly constructed means a waste 
in dividends; money spent for repairs on 
work originally badly done, that should 
have entered into the first cost, is worse 
than money thrown away. To construct 
a first-class pole line at the start is to save 
money and give character and stability to 
the line and increased value to your prop- 
erty. It will also inspire confidence in 
your customers and bring forth words of 
praise that mean business for the plant. 

There are three great evils which are 
always at work doing their best to defy 
success in almost all kinds of construction. 
In pole-line work we find : First, ignorance; 
second, false economy; third, dishonest 
contractors. No matter how good a 
standard you might have, any of these 
elements is enough to work sad ruin to 
an investment of this nature. As re- 
gards pole-line construction, where will 
we begin? I would suggest with the pole. 
We experience little or no trouble in 
getting good, dry live cedar poles that are 
graded to a standard set up by the pole 
dealers. 

The pole should be well peeled, dressed 
up, housed and gained. One, two or even 
more extra gains should be cut while the 
pole is down, as it is much easier and more 
cheaply done on the ground. We will not go 


into details of setting poles in this paper, 
but suffice it to say that a pole well set and 
tamped is half guyed. No matter how good 
your poles may be or how straight the line 
in which they are set, if they are not prop- 
erly guyed you will have a poor piece of 
work on your hands when through. It is 
safe to say that a properly guyed pole line 
will enhance its value fully 50 per cent. 

I do not advocate the use of the so-called 
hand-made guys, as to make a stranded 
guy is a difficult task for men to perform 
and get each strand of equal tension. 
Machine-twisted guys are cheaper, strong- 
er and more easily handled. Guy clamps 
should be used in all cases, as it permits 
of coming up with the end and taking the 
slack out of a guy, if necessary, without 
cutting it. Guy rods are better than un- 
gainly looking posts and should be used 
wherever possible. All guy wires should 
be fitted with circuit-breakers, placed at 
a distance of six to eight feet from the 
pole end, to prevent accidents and ground- 
ing from live guy wires. Guying to trees, 
buildings, etc., should be avoided entirely, 
as other people’s property is not yours 
and you can not make it so by making 
fast to it in this manner. 
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In the construction of the ordinary 
plant the subject of guying is an after 
consideration and if a guy is put up one 
end is made fast io the pole and the other 
to some man’s house, barn or tree. This 
is bad practice, even if the permission of 
the owner is granted, as the ownership of 
these buildings may be changed at any 
time. Special attention should be paid to 
all corner, junction and end poles, for 
there will be no end of trouble when you 
commence to pull up your wire. 

In digging holes, it is immaterial 
whether you commence at the top and 
work down or at the bottom and work up. 
To dig the hole in the shortest possible 
time is the object in view and the nature 
of soil will alwavs dictate the mode of 
procedure and tools to be used. The im- 
portant part of the hole is the filling of it. 
Dry, loose dirt and rock well—exceedingly 
well—tamped will always hold a pole in 
place. 

Cross-arms are made in standard sizes 
and spacings of not less than 18-inch 
centres and 17 inches between pins should 
be used on all lines carrying 1,000 or 
2,000 volts. Cross-arms should be dou- 
bled on all corner, junction or end poles. 
On six and eight-pin arms nine-sixteenths 
by nine-inch lag screws should be used 
and not less than one-quarter by one and 
one-quarter by twenty-six-inch cross-arm 
braces. Some superintendents insist upon 
having galvanized iron throughout; this 
is undoubtedly all right, but it is not ab- 
solutely necessary in all cases. It de- 
pends upon the color the poles are painted. 
Cross-arm braces should be used on all 
cross-arms over three feet long and I 
would recommend their use on two-pin 
arms if a heavy wire is carried upon them. 

Good live oak pins are all right to use 
on straight runs or light wires, but on 
corner or junction poles locust pins should 
be used. On wires from eight to four 
naught it would be better construction to 
use iron pins to support the heavy strains 
put upon them. 

The height of poles is a matter that 
should receive considerable attention. 
The matter of trimming trees has caused 
a great amount of trouble and annoyance 
to both property owners and station man- 
agers. We who are engaged in the busi- 
ness can see little or no reason why a per- 
son should protest at having his trees 
trimmed to allow the stringing of wires 
without coming into contact with the 
limbs, but how would it be if we owned 
the trees and were interested in the build- 
ing of other people’s property? Un- 
doubtedly we would object to having our 
trees trimmed or poles set in front of 
our premises as much as they. In order 
to avoid trouble of this nature I would 
recommend the erection of poles high 
enough to bring the bottom wires well 
above the trees. This would, in a meas- 
ure, remove the necessity of cutting trees 
and would at the same time insure a clear 
line free from grounds caused by wires 
cutting into limbs which are left in the 
way. 

Recent orders received by our local com- 
pany in Madison compelled them to re- 
move all poles and wires from the four 
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streets bounding the Capitol Square. In 
order to do this the streets one block from 
the square were used for the new pole 
line. The trees on these streets were 
numerous and extremely. large and tall, 
and in order to get above them it became 
necessary to purchase some unusually tall 
poles. Consequently poles were brought 
from Idaho, ranging from 55 feet to 75 
feet long with 7-inch to 10-inch tops. 
These poles are very straight and when 
painted make a pole line that is worth 
going to see, and will undoubtedly stand 
the ageing test for years to come. Of 
course, these poles cost money ; it also costs 
money to trim trees and keep them 
trimmed, so it is possible that in the end 
the long poles will cost no more than the 
shorter ones, and when it becomes neces- 
sary to string an extra circuit your men 
will not have their attention diverted from 
their work by a man or woman with a 
shotgun. 

Stringing wires over buildings is bad 
practice, as you are liable to damage the 
roofs over which they pass. For instance, 
it is customary to build a horse to sup- 
port a circuit which will be placed upon 
the roof and in time the water collects 
and rusts the tin under the legs. Leaks 
result and water causes damage to build- 
ing and merchandise and the owner brings 
suit. This would not happen if all wires 
are carried on poles owned by the com- 
pany. A few weeks ago the writer had 
occasion to visit the roofs of some of our 
stores and the sight was amazing. Some 
of the roofs were crossed and recrossed by 
a score or more of telephone wires. On 
account of the electric light circuit being 
entirely new in the district visited, its 
wires’ were found to be in excellent condi- 
tion. The poles being tall and new, made 
it a good, substantial piece of property. 
However, 1n some instances, service wires 
are run too low and would thus interfere 
with the firemen in the discharge of their 
duty. In course these wires will have to 
be removed and this will cost money. 
When a service wire is to be run it would 
be well for the superintendent to visit the 
building and determine where and how 
it should be strung and thus be sure that 
it would not have to be removed on ac- 
count of misjudgment. 

Cross-arming poles is a very particular 
part of the construction of a good pole 
line. Great care should be taken to see 
that the gains are not cut too large in the 
poles, thus allowing the cross-arm to wab- 
ble. The lag-screw should be driven in 
only enough to give it a start, and turned 
in the remainder of the way. Cross-arms 
should be put on the side of the pole op- 
posite the strain so that they will not be 
pulled off. In double-cross-arming, holes 
should be bored through the spacing 
blocks, which should not vary in length 
from the thickness of the pole at the gain, 
so as to prevent bending the cross-arm. 

Arc-lamp poles should be 40 feet long 
and have at least Y-inch tops. These 
should be set with a 6-foot plank run- 
ning edgewise under the top of the ground 
just far enough to be covered and square 


with the face of the pole, looking to the 
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centre of the square. This plank will 
greatly strengthen the pole and prevent 
its top coming over by the constant strain 
of the arc lamp. When an order is given 
to put up an are lamp in the outlaying dis- 
tricts, it is customary to rush the work 
and get the lamp to burning. The quick- 
er it burns the sooner it becomes revenue. 
But how about the rush work? After the 
work is done it is found that the poles 
were not set in proper position. They 
are in or out of the proper line. It may 
not happen at the time the line is built, 
but a year or so afterward, when it is 
brought to your attention by the mayor or 
aldermen. 

It will then be found necessary to do a 
part of the work over again, which proves 
the old adage that “Haste makes’ waste.” 
In order to avoid this transplanting proc- 
ess, [ would suggest that the proper 
authority—the city engineer, for instance 
—be made to stake out where poles could 
be properly set. It is reasonable to infer 
that if a city gives a company a fran- 
chise to use its streets to set poles in, that 
they will furnish some one clothed with 
authority to designate the proper location 
for them. or at least define curb Jines, 
corners, gutters, ete. It is also better in 
laying out new lines to run them with a 
view to getting future business and not 
always by the shortest and quickest route. 
Often it is possible to run into a neighbor- 
hood that will give vou a few customers 
that vou were not anticipating. An elec- 
tric line running past a man’s house sets 
him thinking when nothing else would. 
We have been able to secure business after 
the line was up from parties who were not 
anxious for the light, but could not offer 
the absence of a pole line as an excuse for 
not wanting it. Whenever possible, it is 
undoubtedly best to set poles on lot lines 
or run in alleys and feed to the rear of the 
stores and houses. The neatest service 
Wires you can put up do not improve the 
looks of a good piece of architecture and 
a bad-looking pole line makes a bad-look- 
ing street. Too much construction work 
is done simply for the time being and not 
with the demands of the future in view. 


—— e e ___—— 


Consolidation articles were filed in 
Trenton, N. J., on December 20, merging 
several electric light companies of the 
northern part of New Jersey into the Cen- 
tral Electric Company, whose capital stock 
has been increased from $100,000 to $750,- 
000. The companies merged are: the 
Raritan Electric Light and Power Com- 
pany; the Bound Brook Electrice Light, 
Heat and Power Company, the Dunellen 
Electric Light Company, the Edison Elec- 
tric Illuminating Company, of New 
Brunswick; the Railway Electric Com- 
pany and the Middlesex Electric Company. 
The officers of the consolidated company 
are: President, Philip N. Jackson; vice- 
president, Adrian Riker; secretary, L. D. 
Howard Gilmour; treasurer, Uzal H. 
McCarter, 
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Wall Street and the Electrical 
Stock Market. 


On the New York Stock Exchange, 
General Electric closed the week at 186 
bid and 189 asked, showing a loss of 3 
points. The recent advance in General 
Electric stock to $200 per share has nat- 
urally resulted in the exchange of stock 
for the 5 per cent debenture bonds. To 
date about $3,600,000 bonds have been 
surrendered, leaving $1,700,000 outstand- 
ing. Metropolitan Street Railway, of 
New York, closed at 15934 bid and 16014 
asked, indicating a loss of 10% points for 
the week. Brooklyn Rapid Transit closed 
at 7514 bid and 7514 asked, showing a 
loss of 114 points. The annual meeting 
of the stockholders of Brooklyn Rapid 
Transit Company for the election of 13 
directors for the ensuing year, and for the 
purpose of transacting such other business 
as may he duly brought before the meet- 
ing, will be held on Friday, January 25, 
1901, at the office of the company, in 
Brooklyn, N. Y. Third Avenue Railroad 
closed at 120 bid and 122 asked, indicat- 
ing a loss of 2 points. Manhattan Rail- 
way, of New York, closed at 112 bid and 
1121% asked, showing a loss of 934 points 
for the week. 

On the Boston exchange, American 
Telephone and Telegraph closed at 157 
bid and no asked price quoted, showing a 
loss of 6 points in the bid price. Erie 
Telephone closed at 65 bid and 66 asked, 
indicating a gain of 12 points for the 
week. New England Telephone was not 
quoted. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Electric 
Company of America closed at 834 bid 
and 87% asked, indicating a loss of 14 
point for the week. Union Traction closed 
at 3414 bid and 3414 asked, showing a loss 
of 1 point for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed the week at 
14 bid and 17 asked, showing a loss of 2 
points. Electric Boat closed the week at 
28 bid and 29 asked, indicating a gain of 
lo point. Consolidated Equipment closed 
at 11 bid and 1114 asked, showing a loss 
of 14 point for the week. 

Wall street, January 19. 


abe 


On January 1 all the property and 
franchises of the Mason City Electric 
Company, which owns the electric light 
and power, gas and hot-water heating 
plants in Mason City, Iowa, were pur- 
chased by W. E. Brice, of that city. Dur- 
ing the coming year $50,000 will be ex- 
pended in extensions and improvements. 
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January 26, 1901 


Death of Professor Elisha Gray. 


Professor Elisha Gray, the well-known 
electrical inventor, died suddenly at New- 
tonville, near Boston, on January 21, 
1901. While walking in Newtonville 
Square he suffered an attack of neuralgia 
of the heart and fell unconscious in the 
street. He was picked up and carried into 
a neighboring house, where he died. 
Lately Professor Gray had been living with 
relatives in Newtonville and conducting 
experiments with an apparatus by which 
a bell could be rung electrically under 
water so that the sound might be heard a 
distance of several miles. 

Professor Gray was best known to the 
public through his contention that the 
credit for inventing the telephone was due 
to him rather than to Professor Alexander 
Graham Bell. This incident was referred 
to by Mr. George C. Maynard in his article 
entitled “The History of the Invention 
and Development of the Speaking Tele- 
phone,’ which appeared in the ELEC- 
TRICAL Review for January 12, 1901. 
Mr. Maynard states the circumstances at- 
tending the filing of Professor Bell’s ap- 
plication for a patent as follows: 

Karly on the morning of February 14, 
1876, Bell’s application for a patent on 
his invention, which had been carefully 
prepared months before, was filed in the 
United States Patent Office. On the after- 
noon of that dav the attorney for Elisha 
Gray sent to the Patent Office the amount 
of money required as a fee for filing a 
caveat, which, at that time, had not been 
written. The document was hastily pre- 
pared and rushed to the Patent Office just 
before the Department closed on that day. 
Gray’s caveat did not describe an inven- 
tion, but gave an indefinite explanation of 
what he hoped to invent. In the ensuing 
controversy, growing out of interference 
proceedings, and culminating in bitter legal 
battles and much newspaper discussion, it 
has often been stated that Bell’s applica- 
tion was granted through some irregular 
or dishonest action on the part of Major 
Z. F. Wilbur, the principal examiner who 
had charge of the telephone cases. The 
statement is not true. Wilbur was then, 
and thereafter continued to be, hostile to 
Bell, whose patent was issued in March, 
1876. It is much to the credit of Mr. 
Gray that he recognized and publicly de- 
clared that Bell, and not himself, was the 
first inventor of the telephone. 

Professor Gray was a prolific inventor 
and had produced many electrical and 
mechanical devices, some of which brought 
him considerable money. Probably his 
best-known invention is that of the tel- 
autograph, which would reproduce writ- 
ing at a distance. 

Elisha Gray was born at Barnesville, 
Belmont County, Ohio, on August 2, 1835. 


As a boy he was a carpenter’s apprentice, 
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‘and later learned the trade of blacksmith- 


ing. His father was poor but the son 
managed to struggle through Oberlin Col- 
lege, where he took considerable interest 
in the sciences. His abilities as an elec- 
trical inventor did not develop until he 
was about 30 years old, when he invented 
the self-adjusting telegraphic relay which 
formed the basis for the improved relays 
now in use. Soon after he invented a 
telegraphic switch, an annunciator for 
hotels, a private telegraph line printer 
and a telegraphic repeater. In the early 
70’s he became interested in the trans- 
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mission of sound by wire and filed a caveat 
on a proposed telephone as outlined above. 
From time to time Professor Gray re- 
ceived comparatively large sums for his 
inventions, but invariably used the money 
in expensive experiments looking toward 
new discoveries. He died poor. Until 
recently his home was in Highland Park, 
near Chicago. He had a considerable col- 
lection of pictures, books and statuary, 
but he had found it necessary to dispose 
of these. At the World’s Fair Congress 
of Electricians, Professor Gray served as 
chairman with Professor Hermann Von 
Helmholtz as honorary president. 


Durant, in the Indian Territory, is to 
have an electric lighting and ice plant and 
work was begun upon it recently by 
the new company. The old light plant 
was shut down some time ago and the 
town will he in darkness until the new one 
is installed. The company promoting the 
plan was chartered under Texas laws with 
a capital of $20,000, most of the stock 
being owned by Bonham people, 
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BY DR. LEONARD WALDO. 


Twenty-five years ago, when galvanized 
iron wire had its widest vogue and copper 
line wires were getting a rapid start, some 
very sound principles of engineering were 
in use which, in the interval, have been 
lost sight of. Iron and steel wire were 
mechanically homogeneous in structure, 
and of such tensile strength that they per- 
mitted of long spans and comparatively 
small sag. With the complete advent of 
copper, its high conductivity and relative- 
ly low price, iron wire was rapidly dis- 
placed and copper wire took its place solely 
on the ground of high conductivity. A 
few engineers, such as Lazarre Weiller and 
Preece and, in our own country, Sprague, 
advocated in many forms of conductors 
where permanence of structure was of 
prime importance the use of copper in a 
modified state and accepted the best 
metallurgy of the time in using bronze 
wires where silicon or phosphorous was 
used as the means of deoxidizing the tin 
and copper used in its manufacture. Such 
bronze wires have obtained a small, rela- 
tively, use both abroad and in the United 
States, under the name of silicon-bronze 
and phosphor-bronze conductors. The 
manufacture of the silicon-bronze, which 
was better adapted to American manufac- 
ture and possessed a somewhat higher 


_ conductivity than the phosphor-bronze, 


was undertaken quite seriously by the 
Scoville Manufacturing Company, of 
Waterbury, Ct., in 1887. It put upon 
the market a series of conductors of all 
sizes, and designated as follows: 


Per cent of Tensile 


couductivity strength Twists in 
Name. of pure per square 6 inches. 
copper. inch. 
Grade A 85 76,000 75 
“ B 48 80,000 110 
oe ae 48 90,000 75 
w p 48 100,000 
“ E 22 120,000 45 
“ F 22 150,000 


This gave a complete range of con- 
ductors for telephone, electric light and 
trolley service. The sale of these wires in 
the United States was sufficient in these 
three forms of engineering to establish the 
mechanical excellence of this type of con- 
ductor. They remain to this day models 
of construction, and the overhead line 
wires for telephone service, for instance, 
maintain their position until the supports 
themselves give way in heavy storms of 
ice and wind. 

It is known in the wire mills that the 
hardening which takes place in the outer 
part of wire drawn through dies is largely 
limited to a small percentage of the actual 
diameter of the wire. In copper con- 
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ductors, for instance, of certain sizes the 
very innermost parts of the wire are prac- 
tically as soft as annealed wire. The ac- 
tion of the die in drawing the wire has 
been to compress the outside particles of 
the wire which form a circular arch for 
the protection of the inner parts of the 
wire from excessive pressure. Under the 
action of heat and cold in service (and our 
wires are subject to a change of tempera- 
ture perhaps as much as 150 degrees be- 
tween extreme Winter’s cold and the di- 
rect sun of our hottest Summer day) the 
molecules of the compressed copper on the 
outside of the wire have a chance to read- 
just themselves in their uncomfortable 
and crowded position. The internal 
strains of the wire thus come into play, 
and the wire is gradually restored to a 
homogeneous condition, and the original 
tensile strength under which the wires 
were taut and things of beauty to look 
at has been replaced by the tensile strength 
of wire 1n a comparatively soft state. 

In many of the forms of telephone en- 
gineering the capacity for long spans and 
the mechanical value of wires free from 
iron are of greater importance than high 
conductivity. With the advent of better 
telephone theory and the use of improved 
line devices, governing inductance and im- 
pedance, the value of high conductivity 
becomes less and the value of mechanical 
properties, which enable wires to be strung 
over long distances with the minimum of 
support, becomes greater. For instance, 
a wire with a tensile strength of 2,000 
pounds would weigh per mile 270 pounds, 
and it would be possible to so adjust the 
catenary curve that the supports for such 
a wire could be one mile apart, in such an 
extreme case as the crossing of a river. 


Science 


Brevities 


Thoria Filaments—A patent recently 
issued to Carl Kellner, of Vienna, de- 
scribes an incandescent lamp filament 
which is claimed to be a great improve- 
ment on the form at present in general use. 
It consists of a highly infusible metal,such 
as thorium in the form of a metallic pow- 
der, which is pressed by means of a mould 
into a thin thread. The surface of this 
metallic thread is now oxidized, thus 
forming a surface coating of thorium 
oxide, the substance which is the basis of 
the Welsbach mantle, over the conducting 
core. This oxide adheres firmly to the 
metal core, and when mounted in an or- 
dinary incandescent bulb the passage of 


an electric current is said to give an ex- 
tremely powerful light of low electrical 


cost. 

Dark Cathode Space—By means of 
Graham’s barometer tube and exploring 
wires, Mr. C. A. Skinner has determined 
the potential gradient in Faraday’s dark 
space, says one of Mr. Fournier d’Albe’s 
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abstracts. This dark space shows an ab- 
normally low value of the potential 
gradient as compared with the luminous 
column. The results obtained by the 
author in his endeavor to clear up this 
anomaly are, in many respects, identical 
with those obtained by Stark, and attrib- 
uted by the latter to “ionic shooting.” 
With increasing current, the Faraday 
dark space increases in extent, driving the 


luminous column before it. This is ac-- 


companied by a decrease in the gradient 
throughout the dark space. For the same 
current the amount of dark space decreases 
with increasing gas pressure. When the 
gradient falls 25 per cent below its con- 
stant value in the luminous column, the 
space becomes dark. If we suppose maxi- 
mum ionization in the luminous and mini- 
mum ionization in the dark spaces, the 
velocity in the latter must be sufficient 
to compensate for the minimum ioniza- 
tion there, so that the conductivity along 
the discharge may be greater in the dark 
spaces, as the gradient requires. 


Acetylene Lighting — Some interesting 
particulars respecting the growth of the 
acetylene gas industry are given in a re- 
cent report by the British consul at Stutt- 
gart. Calcium carbide has been known to 
chemists as an interesting chemical com- 
pound for several years, but until recent- 
ly it was practically unknown to the pub- 
lic. Now its production is one of the 
most important chemical industries. Ger- 
many was foremost to recognize the new 
illuminant, and it has secured the princi- 
pal place in its production. At present 
there are at least 200,000 jets of acetylene 
gas in use in the country, and it is, the 
consul says, impossible to predict the re- 
sult of the competition between it and its 
rival illuminants. Probably petroleum 
will suffer most; coal gas will be super- 
seded to a great extent, especially in light- 
ing small towns, but electricity will not be 
appreciably affected. No other branch of 
industry can point to such a large and 
steady increase in the number of patents, 
showing that it has encouraged great fer- 
tility of invention. Besides producing it 
at home, German capital has gone abroad 
to produce carbide, especially to Norway 
and Switzerland. One of the greatest 
successes of the industry has been its ap- 
plication to the lighting of railway car- 
riages on German Government lines. Dur- 
ing the current year the consumption of 
carbide in the country is estimated at 17,- 
000 tons, equal in illuminating power to 
about 7,000,000 gallons of petroleum. 
Thirty-two small towns, with populations 
up to 5,000, are lighted by acetylene, and 
many more contemplate its adoption; and 
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the progress of the system of lighting, 
says the consul, is “another striking in- 
stance of the manner in which the mag- 
nificent system of technical education has 
prepared the way for the introduction of 
new scientific achievements.” The eco- 
nomic importance of the industry appears 
from the fact that Germany annually pays 
about £5,000,000 to the United States for 
petroleum, while acetylene is a purely Ger- 
man industry, carbide being manufactured 
in the country, which possesses in various 
parts all the necessary raw materials. 


Electric Traction on the Orleans Rail- 
way, Paris—The Chemin de fer d’ Orleans 
has adopted electric traction for the un- 
derground extension of four kilometres, 
which joins its Austerlitz station with a 
new station built on the site of the old 
Cour des Comptes. At the junction with 
the steam lines the various tracks are 
traversed by an electric transfer table nine 
metres long, capable of carrying either the 
electric or the steam locomotives. There 
are eight electric-driven locomotives, re- 
sembling the previous engines at Balti- 
more and Hoboken. They carry four 
motors on the four axles, with single-re- 
duction gear, and are controlled by a series 
parallel controller with magnetic blowout. 
The locomotives normally take 500 kilo- 
watts and weigh 40 tons, but can be 
weighted up to 46 tons to secure the extra 
adhesion necessary to draw a 250-ton 
train up a steep grade which occurs at 
one point on the line. Current is supplied 
through a third rail carried on paraffined 
blocks on the sleepers. The return cur- 
rent is through the track rails. The loco- 
motives have three brakes in front and 
three behind. The central station, which 
supplies all the power and light, con- 
tains two 1,000-kilowatt, three-phase gen- 
erators, giving 5,500 volts at 25 periods 
per second, and has room for a third set. 
The engines are of the horizontal type. 
The primary current is used direct only in 
certain constant-speed auxiliary motors. 


The line is fed from two substations con- 
taining stationary transformers and rotary 
converters, each giving 250 kilowatts at 
550 volts. These converters are connected 
in parallel with a battery arranged to sup-, 
ply the extra current required during the 
short period of acceleration. The lights 
are chiefly in series on a 500-volt, contin- 
uous-current circuit, fed by six 100-kilo- 
wait rotary transformers, driven by three- 
phase synchronous motors run from the 
5,500-volt circuit. The accumulators 
(Tudor) are in two batteries, each 
having a capacity of 1,100 ampere-hours 
on a one-hour discharge. These batteries 
serve to equalize the load on the genera- 
ting plant. The primary cables are ar- 
mored triple concentrics laid in the ground 
or in masonry ducts. 
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Boston’s Back Bay Electromobile 
Omnibus Line. 

Some weeks ago an automobile omnibus 
service was instituted in the fashionable 
Back Bay district of Boston, Mass., by 
the New England Electric Vehicle Com- 
pany. The object of this service was to 
supersede the old horse-car line and the sys- 
tem has thus far, as was briefly mentioned 
in a previous issue of the ELECTRICAL 
REVIEW, proven a decided success. 

There are 10 of these omnibuses in 
operation, each running under a headway 
of 10 minutes from seven in the morning 
until after theatre time at night. This 
service was started in answer to the re- 
quest of a large number of residents in 


New Turbines for the Niagara Falls 
Power Company. 

The I. P. Morris Company, of Philadel- 
phia, has been awarded the contract for 
the construction of six new 5,000-horse- 
power turbines by the Niagara Falls 
Power Company. As the I. P. Morris 
Company built the 10 turbines now in 
use in the present big wheel-pit at the 
Falls, it is generally familiar with the 
requirements of the Niagara conditions. 
The new turbines are to be patterned after 
designs prepared by Escher, Wyss & Com- 
pany, of Zurich, Switzerland. The present 
turbines were after designs made by Pic- 
card, Pictet & Company, of Geneva, Swit- 
zerland. It has been intimated hereto- 
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A BosTON ELECTROMOBILE OMNIBUS, 


the Back Bay district for a convenient 
means of transit, and more commodious 
omnibuses will be put on as soon as the 
occasion warrants. Each of the omni- 
buses now in operation has accommoda- 
tions for 10 passengers inside and room 
for one outside with the driver, as will be 
seen by the accompanying illustration. In 
addition to the driver there is a conductor. 
The Boston Herald, commenting editorial- 
ly on the new service, said: “The Back 
Bay horse cars have gone but the Back 
Bay automobile omnibuses have arrived. 
We are thus kept in touch with our great 
fashionable centre.” 
> 

Capitalists by the name of Ford, from 
Wyandotte, Mich., wish to purchase De- 
troit’s electric lighting plant and are said 
to have guaranteed to make a price of 10 
cents per 1,000 watt-hours for the dis- 
count if the purchase is allowed. 


fore that the wheels for the new pit would 
differ somewhat from those now in use, 
and the official news confirms this early 
statement. The principal point of differ- 
ence will be in that the gates and buckets 
will be enclosed in the wheel case and 
there will be draft tubes which will per- 
mit the utilization of the full available 
head. The I. P. Morris Company will 
deliver the new turbines in August of the 
present year, when they will be used to 
drive the six 5,000-horse-power generators 
ordered last November from the General 
Electric Company. The plans of Escher, 
Wyss & Company were accepted by the 
Niagara Falls Power Company as the re- 
sult of a competition invited after Dr. 
Coleman Sellers and Mr. William A. 
Brackenridge returned from Europe last 
Spring. 
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PERSONAL. 

Mr. Joseph E. Lockwood, president of 
the Michigan Electric Company, Detroit, 
visited New York city this week. 

Mr. H. D. Critchfield, the well-known 
independent telephone man of Cleveland, 
Ohio, was among the visitors to New York 
city this week. 

The following gentlemen have been 
made chevaliers of the Legion of Honor, 
in connection with the Paris Exposition 
of 1900: George Westinghouse, Carl Her- 
ing and Francis E. Drake. 


The resignation of John H. Peck as 
president of the Rensselaer Polytechnic 
Institute, at Troy, N. Y., was accepted on 
January 16 by the trustees of the insti- 
tute, and a committee of three, compris- 
ing Horace G. Young, of Albany; Charles 
MacDonald, of New York, and Harry B. 
Dauchy, of Troy, was named to report on 
a successor. The report will’be presented 


at the meeting of ihe trustees on Feb- 
ruary 6. 


Mr. James R. Chapman, electrical en- 
gineer for the Union Traction Company, 
of Chicago, has been employed by Charles 
T. Yerkes, the street railway magnate, to 
superintend the construction and equip- 
ment of his underground railway system 
in London. Mr. Chapman has been iden- 
tified with the construction and equipment 
of practically all the surface electric lines 
on the North and West Sides, as well as 
the Northwestern and Union elevated 
roads in Chicago. 


New York Electrical Society. 


The date for the two hundred and elev- 
enth meeting of the New York Electrical 
Society, which, by courtesy of the New 
York Gas and Electric Light, Heat and 
Power Company, will be held at the 
Edison station on Duane street, was 
changed from January 16 to J anuary 30 
on account of the illness of Dr. Louis Bell. 
This meeting is to be one of the society’s 
“Ladies’ Nights.” Dr. Bell’s subject is: 
“Electric Illumination at the Beginning 
of the Twentieth Century.” Electric 
coffee will be served. | 

——_—o> 

A charter has been granted to the Cen- 
tral Rapid Transit Street Railway Com- 
pany, of Scranton, Pa., incorporated by 
Hon. W. J. Lewis, president ; C. D. Jones, 
vice-president; John H. Brooks, secretary 
and treasurer; W. H. Watson and Edwin 
H. Gearhart. A franchise will be asked 


for from the Scranton city council and it 
is stated that the company hopes to build 
a double belt line around Scranton. In 
case the franchise is granted work will be 
commenced at once. 
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Views, News 
and Interviews 


Golf enthusiasts are now playing the 


game at night at Miami, Fla. A short 
approaching and putting course has been 
laid out on the hotel grounds. It is 
illuminated every night by electric lights. 


An observant reader of the ELECTRICAL 
Review recently discovered the following 
item in a paper published in the rural 
districts of New York: “The Prince of 
Wales is said to be greatly pleased with 


Fie. 1.—AN ACCUMULATOR INSTALLATION IN A PRIVATE RESIDENCE—VIEW 


our American. horseless radish raised at 


Quogue, L. I” | 

Fire completely destroyed, on January 
18, the building owned and occupied in 
part by the Pope Manufacturing Com- 
pany, in Washington, D. C. , causing a loss 
of about $100,000. The building was 
erected at a cost of $87, 000 and was de- 
signed ‘as.a model showroom for bicyeles. 
The; Columbia, companv, used the first 
floor, and the two upper floors were oc- 
cupied hy a pension. and patent attorney. 
All of the papers in some 20,000 cases were 
lost; , The Columbia company lost about 
100 bicycles, all of its plant, and several 
automobiles. A feature of the fire, was 
the daring rescue. of three: automobiles by 
ah employé of the company, who dashed 
into the first floor when it was full of 
flames and smoke, and ran the machineg 
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out one at a time through the fire and into 
the street, using their own power. 


English press despatches of January 1! 
state that a few davs ago the Dover-Ostend 
mail packet Princess Clementine went 
ashore off Maria Kerke in a fog. Her 
wireless telegraph apparatus was at once 
put in play to summon assistance from 
Ostend, which came in a short time. The 
little steamer was floated off at high 
water and errived in safety at her destina- 
tion. 


The first systematic attempts of the 
United States Weather Bureau to ascertain 


exactly the amount of yearly damage done 
by lightning in this country were begun in 
1898, and the statistics for 1899 have just 
been published by the bureau. The fig- 
ures show: The number of buildings dem- 
aged or destroyed by lightning in 1899 
was 5,527; in addition to these, 729 build- 
ings aacht fire'as a result of proximity 
to other. structures that were fired l 
lightning. The approximate loss in 2,82 

cases was $3,016,000. In 3,431 cases che 
amount of loss: was not’ reported, owing, 
undoubtedly, in a majority of instances, 
to the fact that it was very small; ‘The re- 
port says that a conservative estimate of 
the total loss by lightning ‘during the vear 
would’ be $6,000,000: ` It is noteworthy 
that the’ great majority of buildings struck 
by ‘lightning werd riot provided with light- 
ning rods, This was also the case in 1898. 
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On the other hand, 70 buildings provided 
with rods were struck and damaged in 
1899. 


e — 


Fire recently destroyed the electric light 
plant of Texarkana, Ark., the loss amount- 
ing to about $15,000. Another plant is 
now under construction and it is ex- 
pected to be finished by February 1. 


The rival electric companies of Colorado 
Springs, Colo., which have heretofore been 
bitterly opposed to each other, have at last 
come together and a contract has been en- 
tered into between them whereby the 
Citizens’ Light. Heat and Power Com- 


OF THE BATTERY Room. 


pany is to be furnished with power for a 
number of years by the Colorado Springs 
Electrice Company. 

New York and Chicago capitalists who 
recently purchased the two gas and elec- 
tric light plants at Youngstown, Ohio, 
and are building the Youngstown & 
Sharon Electric Railway, have closed 
negotiations for the Sharpsville Electric 
Light Company’s plant. The same par- 
ties will build an electric road from 
Sharon to South Sharon, which will ulti- 
mately be extended to New Castle. 


The city council of Montpelier, Ind., 
hak voted to purchase the plant of the 


M ontpelier Light and Water Company for 


$38,000. , The plant now belongs to Ker- 
lin Brothers,. bf Toledo, Ohio. 
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An Accumulator Instailation in a 
Private Residence. 

During recent years the installation of 
electric lighting plants in country houses 
of the better class has rapidly extended in 
this country, and to-day the equipment of 
some of them leaves little to be desired in 
perfection of design and installation. 

The accompanying illustrations repre- 
sent the engine and dynamo room and the 
storage-battery room in an installation re- 
cently put in at the country house of Mr. 
Archibald Rogers, at Hyde Park, N. Y. 
In the residence and stables are 400 in- 
candescent lights and five motors, ranging 
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switches necessary to operate generator, 
battery and feeders. 

The battery room is constructed of 
stone to a height of four or five feet above 
the ground, the side walls above this point 
being of heavy double-frame construction. 
The numerous windows are connected to- 
gether by means of an iron shaft, so that 
they may all be opened simultaneously to 
permit ventilation. The floor of the bat- 
tery room is of heavy stone flagging with 
Portland cement joints. In one corner of 
the room a drain leads to a three-inch 
tile pipe. 

The battery consists of 55 cells of chlor- 
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Presentation of a Siiver Cup. 

The Olympic Club, of New York city 
and Bay Shore, L. I., comprises among its 
members a very large proportion of gen- 
tlemen who are engaged in electrical pur- 
suits. Its president is Mr. James Kemp- 
ster, one of the leading printers of New 
York. At the annual meeting of the club, 
recently held, the members gave Mr. 
Kempster a magnificent loving cup suit- 
ably engraved. The testimonial was pre- 
sented with many expressions of regard 
and esteem which the members have for 
Mr. Kempster, who has so admirably con- 
ducted the affairs of the club for the past 


Fig. 2.—AN ACCUMULATOR [NSTALLATION IN A PRIVATE RESIDENCE—ENGINE ROOM AND GENERATOR. 


from one-half up to two horse-power, and 
used for a variety of purposes, including 
pumping water and operating tools in a 
small machine-shop. The engine room is 
well shown in Fig. 2. The generator is 
a shunt-wound multipolar machine, giving 
200 amperes at from 100 to 150 volts; no 
booster is used, this variation in voltage 
being sufficient for battery-charging pur- 
poses. As the illustration shows, the gen- 
erator is direct coupled to a horizontal 
high-speed engine giving 60 horse-power 
at 300 revolutions per minute. Steam for 
the engine and for heating the premises 
and laundry purposes is supplied by a 
battery of three horizontal return tubular 
boilers of 50 horse-power each. The en- 
gine room is further equipped with the 
white marble switchboard shown in the 


background of the illustration, upon which 


are grouped all of the instruments and 


ide accumulator, made by the Electric 
Storage Battery Company, of Philadel- 
phia, and has a capacity of 1,200 ampere- 
hours at the normal discharge rate. Each 
cell is composed of 15 plates, each about 
151%, inches square, suspended in lead- 
lined wooden tanks in the usual way. The 
battery is all in one tier, as the illustration 
shows, and rests upon glass insulators sup- 
ported by wooden stringers. A floor 
space of 20 by 40 feet is occupied. The 
wiring of the battery terminals and end 
cells proceeds to the engine room through 
a duct consisting of a six-inch tile pipe, 
each wire being protected by a circular 
loom conduit. In the battery room proper 
all the wiring is run upon porcelain insu- 
lators. The switchboard is arranged so 
that the generator can supply light and 
power at the same time that it is charg- 
ing the battery. When charged, the bat- 
tery can be used alone to supply light and 
power, or it can be thrown in parallel with 
the generator during hours of unusual 
load. 


“= 


two years as to greatly advance its inter- 
ests and increase its membership. 
——_+@ 
A New Electric Lighting Company 
in Denver. 


A special aldermanic meeting was called 
for the night of January 21 by the mayor 
of Denver, Colo., to consider the granting 
of a new ordinance to the Lacombe Elec- 
tric Light Company, permitting that com- 
pany to use the public streets for its wires 
and cables. A similar ordinance has al- 
ready been passed, but on account of a rul- 
ing of the court that publication was not 
properly made it was decided to avoid all 
possibility that the case would be taken to 
the Supreme Court, by having a new ordi- 
nance passed and regularly published. — 
The expense of publication will be borne 
by the company, as the mistake was made 
by its attorneys. 
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Electric 
Lighting 


St. Edward, Neb., has its new electric 
light plant completed. It was put in 
operation in the week of January 1.~ 


The city council of Painesville, Ohio, is 
figuring on selling the municipal electric 
light plant, which is said to be a failure. 


Prominent business men of Wellsville, 
Ohio, are said to desire a new electric light 
plant and a joint stock company is talked 
of. 


Plans are being prepared at Tacoma, 
Wash., for an electric lighting plant and 
the city may establish its own electric 
station in the near future. 


A municipal electric lighting plant is 
proposed for Midland, Md., at a cost of 
about $8,000 and a capacity of 1,200 16- 
candle-power incandescents. 


A new electric lighting plant was 
formally opened in Hutchison, Minn., on 
December 20. The plant is owned by a 
local company and cost $18,000. 


A new 1,500-light dynamo has recently 
been installed in the electric lighting 


plant at Milford, Me., practically doub- 


ling the capacity of the old dynamo. 

Extensions are planned for the plant of 
the Lebanon, N. H., Electric Light and 
Power Company, the present system mak- 
ing demands upon the plant which can 
not be met. 


A petition has been presented to the 
city council of Lowell, Mass., regarding 
the purchase of the Lowell Electric Light 
Company, which it is expected will be 
run as a municipal plant. 


The city council of Knightstown, Ind., 
has purchased the electric lighting plant 
of the old company for $2,000 and will 
operate it until a new one can be erected, 
which will be as soon as possible. 

A $100,000 electric light plant is to be 
constructed in Philadelphia, Pa., by the 
Girard estate, to supply its tenants in the 
eastern part of that city. The plant will 
not be for general but for private use. 

If present expectations are fulfilled 
Crossville, Tenn., will have an electric 
light plant in operation by the middle of 
February. And the municipal plant at 
Jackson will be constructed in the near 
future. | 

The Citizens’ Light and Power Com- 
pany, of Rochester, N. Y., has let contracts 
for the erection of a power-house and office- 
building on the site of the one recently de- 
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stroyed by fire, and the machinery for the 
new plant is now almost installed. 


Bids were opened on January 1, in 
Richmond, Ind., by the city council for 
the construction of a municipal light 
plant, but were all rejected. The highest 
bid was $159,250 and the lowest, $150,600. 
Bids have been again called for. 


W. E. Bryce and his associates have pur- 
chased the plant and good will of the 
Mason City, Iowa, electric light, gas and 
heating plant for $100,000 cash. Mr. 
Bryce’s colleagues are interested in the 
local electric railway. 

Waterloo, Ill., has purchased the elec- 
tric light plant from the local company, 
paying for it in instalments at the rate of 
$1,220 per year for seven years. Hereto- 
fore the city has paid $133 per month 
for street lighting. 


A special electric arch is reported in the 
Mexican Herald, of December 25, as one 
of the plans of the electric light company 
at Pueblo. The arch will be erected and 
illuminated in honor of the visit of Presi- 
dent Diaz to that city. 


The plant and repair shops of the Dela- 
ware & Hudson Railroad Company, at 
Troy, N. Y., are to be lighted by elec- 
tricity, a large dynamo having been re- 
ceived there and a complete new electric 
light plant will shortly be installed. 


The board of public works of Ansonia, 
Ct., has recommended that the board 
of aldermen be empowered to issue a 
$100,000 bond for a municipal electric 
lighting plant and that all overhead wires 
be taken down and replaced in a subway. 


At a recent meeting of the new Consoli- 
dated, Wabash, Iowa, Water and Electric 
Light Company directors were elected. 
The officers of the company are R. B. 
Dodson, president; W. Snow, secretary ; 
C. T. Backus, treasurer, and Thomas W. 
McManee, superintendent. 


More electric lights are soon to be 
placed in Buffalo’s parks. The matter 
was agitated in connection with the Pan- 
American Exposition, and it is believed 
that the portions of the parks which are 
now dark and where many accidents have 
occurred will be lighted in the near future. 

Capitalists of Wilkesbarre, Pa., who re- 
cently purchased a controlling interest in 
the Muskegon street railway and the gas 
plant, have recently obtained a controlling 
interest in the electric lighting plant also. 
The electric lighting company is capital- 
ized at $65,000 and is bonded for $33,000. 

Pledges for bonds which are to be issued 
to raise the money necessary for enlarging 
the city electric lighting plant of Paducah, 
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Ky., have been s0 generously subscribed 
for that only one-fifth of the necessary 
amount is uncalled for. It is expected 
that this will be taken in the near future. 


President W. A. Scott, of the Spring- 
field, Ohio, Light and Power Company, 
stated recently that his company would ac- 
cept the offer of $73 per light made by the 
board for street lighting of that city. The 
contract is for 10 years from January 2, 
and at present the city uses 260 arc lights. 


A special election was held in Gowanda, 
N. Y., on January 5, to determine the 
contract for lighting that village by elec- 
tricity. The contract was awarded to the 
Gowanda Agricultural Works Company. 
this bid being $1,250 less than the bid 
of the Gowanda Electric Light Company. 


The water and electric lighting sys- 
tems of Wabash, Ind., were consolidated 
on January 1, both properties being 
owned by the First National Bank of 
New York city, which purchased the light- 
ing system last Fall. The company has 
1,500 consumers and a gross income of 
about $20,000. 


Sturgis, Mich., has two electric lighting 
companies and the city council has re- 
cently appointed a committee to confer 
with the Citizens’ Electric Light Company 
for the purpose of buying out the plant. 
The two plants now in operation are the 
municipal plant and the Citizens’, and 
neither one is paying expenses. ` 


New electric light plants are said to be 
contemplated for the following cities: 
Yellville, Ark.; Port Austin, Mich.; Bis- 
bee, Ariz.; Lincoln, Ill.; Mantorville, 
Minn.; Madison, Me.; Crossville, Tenn. ; 
Kcho Post Office, Long Island, N. Y.; 


Pawtucket, R. I.; Pratt City, Ala.; Mon- 


roe, La.; Braymer, Mo.; Coldwater, Ont. 


At a recent meeting of the board of 


public improvements in New York city, - 


there was a long discussion concerning 
proposed ordinances making it a misde- 
meanor to hang electric lights in front of 
stores less than nine feet from the side- 
walk. The ordinances were approved and 
are to be returned to the municipal assem- 
bly. 

A friendly suit has been agreed upon in 
Hempstead, L. I., to establish the validity 
of the $100,000 bond issue for an electric 
light and water plant. The question to 
be determined is the form of the resolu- 
tions to be voted on—whether there should 
have been separate resolutions so that the 
people should have had an opportunity 
of adopting one scheme and rejecting the 
other. 
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Electrical Appliances for United 
-~ States Army Use. 

The accompanying illustration is made 
from a photograph of a sample board made 
up for Lieutenant R. R. Raymond, of the 
United States Army Engineer’s office, at 
Boston. Upon the board are represented 
a number of the different electrical ap- 
pliances tested and accepted by the govern- 
ment for use in all of its fortifications on 
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the type and class of the various appara- 
tus that has been selected after careful ex- 
periment and trial for this important pur- 
pose. 


æ 


The Cycle Show in Madison Square 
Garden, New York City. 


Several new types and designs of auto- 
mobiles, autocycles and trimotors were 
exhibited at the cycle and motor show held 
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and a new trimotor capable of seating two 
persons. ‘The main feature of the trimo- 
tor is that the gear, etc., are on the 
front wheel, while the steering lever is so 
connected that it may be used io regulate 
the speed of the vehicle. 

Several firms exhibited motor tricycles 
for pacing purposes and claimed that they 
could attain a speed of 35 to 40 miles an 
hour or even more on a good track. 


SAMPLE Boarp oF ELECTRICAL DEVICES, TESTED AND APPROVED FOR U. S. GOVERNMENT FORTIFICATIONS. 


. Rubber gasket, y,-inch thick, 3% inches diameter, for 
use vn a junction or switch box. 

- Rubber ring for neck of lamp. 

. Galvanized iron-pipe clip. 

H Evans,” style 18, expansion bolt, 4-inch by 3-inch. 

- * Loricated * conduit elbow, 34-inch. 
. Cedar cleat, 5%-inch by 1%-inch by i-inch. 
Porcelain receptacle (General Electric No. 9171) with 
copper terminals and shell (Verdigris will not form 
8 on & Copper shell but will on a brass shell). 

- Represents an iron box placed on wooden block No. 21, 
for the purpose of recessing the box in concealed 
work, shown in section in Fig. 10. A section of the 

9 wooden block is shown in Fig. 23. 

. Hard rubber base for use in attaching receptacle 

No. 7 to iron box. 


the New England coast. As is well 
known, work of this character is neces- 
sarily of the most substantial and solid 
variety so as not to be damaged by gun 
fire in its neighborhood, and also is re- 
quired to be as certain in its operation as 
such things can be because of the vital im- 
portance that it shall work when called 
upon to do so. The list of apparatus 
mounted upon the board given under the 
illustration is a sufficient explanation of 
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10. Concrete block which shows in section the manner in 
which the conduit, lamp box, junction box and 
switch boxes are installed in concealed work. All 
of the conduit work is in place before the concrete 
is put on the cei ing. 

11. Junction box complete. 

12. Lamp box complete with lamp and guard. 

18. Switch box complete. 

14. Conduit counling, 34-inch. 

15. *“ Loricated “ conduit, 34-inch. 

16. Rubber gasket for lamp bux. 

17. Bronze or guard. 

18. Double-pole “ Hart “ switch, 10 ampere, with special 
switch key and binding-posts, terminals being on 
tops of posts. instead of on sides as usual, to 
facilitate making connections when in box. 


at the Madison Square Garden last week. 
A track in the basement of the garden had 
been prepared for illustrating the opera- 
tion of the vehicles, and considerable at- 
tention was attracted to the operation of 
the autocycle, which, it was claimed, could 
attain a speed of 30 miles per hour, its 
total weight being only 75 pounds, includ- 
ing the complete equipment. 

The American Bicycle Company exhib- 
ited a complete line of its electric vehicles, 


19. Sixteen-candle-power 110-volt ‘‘Shelby’’  tiplesa 
lamp, with porcelain neu ering button in base of 
lamp. This Jamp is designed for paper mills and 
nan damp places. Wires enter lamp in separate 

u 


20. Iron plug to close holes in boxes not required. 

21. Wooden block (or form) for use in concealed work to 
make a receas as shown in Fig. 10. 

2. Circuit wires of different colors Chlack and white). The 
shells of the receptacl-s are all connected to one 
color, and the inside contact to the other color ; in 
this way it is impossibe to get a short c'rcuit in 
changing lampe as all of the shells of all lamps 
have the same aye A 

25. Section of wooden block (Fig. 21) used as a form for 
concealed work. 


Grout Brothers, of Orange, Mass., had 
on exhibition a new electric runabout, built 
to run from 40 to 50 miles without the 
necessity of recharging. 

Capitalists are said to be negotiating 
for the purchase of the Shenandoah, Pa., 
electric light and gas plant and the 
Mahanoy city plant. A line will be 
built between the two towns to light the 
intermediate district. Wilkesbarre capi- 
tal is said to be behind the plant. 
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Corporation 
News 444 


_ TRENTON, N. J.—Fayette Home Tele- 
phone Company. $250,000. 


ALBANY, N. Y.—Ithaca Electric Com- 
pany, Ithaca, N. Y. $50,000. 


ALBANY, N. Y.—Bath & Cameron Tel- 
ephone Company, of Bath. $400. 


INDIANAPOLIS, INp.—Cambridge City 
Light and Power Company. $3,000. 


CoLuMBus, OHI0 — Consolidated Ice 
and Electric Company, Cambridge. $100,- 
000. 


HarRrIsSBURG, Pa.—Merchants’ Electric 
Light, Heat and Power Company, York; 
$1,000. 


JACKSON, Miss.—Laurel Light and 
Power Company. $10,000. Andrew Flana- 
gan and others, incorporators. 


Lansina, Mico.—Detroit, Mt. Clemens, 
Romeo & Armada Electric 
$25,000. Secretary, Frank E. Mellis. 


“WATERLOO, QUEBEC, Canapa—Brome 
Rock Electric Power Company. $5,000. 
W. S. Foster and others, incorporators. 


ALBANY, N. Y.—Cattaraugus Tele- 
phone Company; $1,000. Colonial Tele- 
phone Company, of Newburgh; $125,000. 


SACRAMENTO, Cat—Mammoth Power 
Company, of Hanford. - Incorporators: 
H. J. Lucey, J. S. Eastwood and others. 


NASHVILLE, TENN.—Crossville Elec- 
tric Light and Power Company. $2,000. 
Incorporators: J. B. Johnson and others. 


TRENTON, N. J.—Wenonah, Glassboro 
& Clayton Railway Company. $50,000. 
Ernest H. Boynton and others, incorpo- 
rators. 


Trenton, N. J.—Freehold Electric 
Light, Heat and Power Company. $10,- 
000. H. F. Weeks and others, incorpo- 
rators. 


St. PAUL, MINN.—John Haug, of Fari- 
bault, has been appointed receiver for the 
Faribault Consolidated Gas and Electric 
Company. 


SPRINGFIELD, ILu.—West Sangamon 
Telephone Company, of Pleasant Plains. 
$2,500. John M. Howard and others, in- 
corporators. 


MILWAUKEE, Wis.— The Plymouth 
Telephone Exchange has been recently 
chartered as a stock company and directors 
have been elected. 


Otympia, WasH.—Ideal Light and 
Power Company, Spokane. $30,000. H. 
M. Layne, of Butte, Mont., and others 
are the incorporators. 


Dover, DeL.—Maryland & Delaware 
Telephone and Telegraph Company. $50,- 
000. Incorporators of this company are 
Baltimore capitalists. 


Railway. 
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` Exuicorr City, Mp.—The Ellicott City 

Power and Electric Company’s plant has 
recently been sold to George L. Mowen, of 
Baltimore, for $1,950. 


TRENTON, N. J.—Missouri River Power 
Company, of Jersey City. $20,000. In- 
corporators: S. T. Hauser, Helena, Mont., 
and H. Suhr, East Orange, N. J. 


CHARLESTON, W. Va.—Monongahela 
Railroad Company, of New York city. 
£50,000. Incorporators: James A. Mil- 
holland, Cumberland, Md., and others. 


Dover, Det.—Telephone Company of 
America, Washington, D. C., to manufac- 
ture telephones and supplies and to oper- 
ate machine shops and foundries. $5,- 
000,000. 


SPRINGFIELD, I.t..—General Pneumatic 
Company, Chicago, to supply electric 
power and manutacture vehicles, motors, 
ete. — $25,000. T. P. Kerrigan and 


others, incorporators. 


BeELLows Farris, Vt.—The Bellows 
Falls Electrice Light Company has been 
recently reorganized under Vermont laws 
with a capital of $100,000. It has oper- 
ated heretofore under a Maine charter. 


Pirman Grove, N. J.—The Wenonah, 
Glassboro & Clayton Electric Railway 
Company has recently purchased the plant 
of the Gloucester County Electric Light 
Company. The purchase price is not 
known. | 


ALBANY, N. Y.—John S. Bushnell 
Company, to manufacture electrical and 
steam appliances. $25,000. Directors: 
A. C. Lippincott, of Newark, N. J., and 
J. H. Spencer and H. Hartt, of New 
York city. 


TRENTON, N. J.—Chikasha Water, 
Light and Telephone Company, of 
Chikasha, Mays Landing. $100,000. In- 
corporators: J. W. Avery and O. Congle- 
ton, of New York, and H. J. C. Thorn- 
ton, of Cranford, N. J. 


ALBANY, N. Y.—Ossining Heat, Light 
and Power Company. $250,000. Incor- 
porators: J. B. Summerfield, A. L. White, 
both of Brooklyn; J. M. Mitchell, of New 
York city; Davies, Stone & Auerbach, at- 
torneys, New York city. 


ALBANY, N. Y.—Capital County Light, 
Heat and Power Company, of Watervliet ; 
$25,000. Subscribers’ Telegraph and 
Telephone Company, also of Watervliet ; 
$15,000. United States Electrice Con- 
tracting Company, of Syracuse; $40,000. 


Brrmincuam, ALA.—The Birmingham 
Railway, Light and Power Company has 
recently filed a blanket mortgage covering 
all its property, real and personal, for $3,- 
900,000. The papers are made out to 


the Old Colony Trust Company, Boston, 
Mass. 


LonpDoN, ENGLAND—Crown Electric 
Heating Syndicate, Limited; £5,000. J. 
& E. Hall, Limited ; £250,000; to carry on 
business of electrical, mechanical and 
marine engineers. British Electric Rail- 
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ways, Limited; £1,000. Holden Motor 
Patents Syndicate, Limited; £10,000. 


VALLEY STREAM, L. I.—Current rum- 
ors state that the plant of the Suburban 
Electrice Light Company has been sold to 
a syndicate of capitalists who will operate 
it. The policy of the company is as yet 
unknown, but it is believed that a new 
contract will be made with the officials of 
Hempstead as the greater part of that 
township is now dark. 


RaueIcH, N. C.—The American Tele- 
phone and Telegraph Company has been 
incorporated, with a capital stock of 
$15,000, and privilege of increasing to 
$100,000, for constructing and operating 
lines of telephone and telegraph. Edward 
J. Hall, of Morris Township, N. J.; A. B. 
Andrews, Jr., of Raleigh, N. C.; Melville 
Egleston, of Elizabeth, N. J., and others 
are the incorporators. 


Ironton, Onro—The Ohio Valley Elec- 
tric Railway Company has been succeeded 
in name by the Camden Interstate 
Railway Company, recently organized at 
Huntington, W. Va.—for $1,000,000—to 
operate an electric line from Guyandotte, 
W. Va., to Hanging Rock, Ohio. The 
officers of the new company are J. M. 
Camden, Jr., president; Sprigg Camden, 
secretary, and A. Caldwell, treasurer. 


Fort Scott, Kas.—The Fort Scott 
Electric Light and Power Company, the 
Citizens’ Street Railway Company and 
the Fort Scott Steam Heating Plant have 
been consolidated under a new charter 
and the combination will be known as the 
Fort Scott Consolidated Supply Company. 
Its capital stock is $250,000, held by the 
stockholders of the old companies. The 
otticers are Grant Hornaday, president; C. 
F. Martin, vice-president; F. A. Horna- 
day, secretary; F. D. Martin, treasurer. 
The following board of directors has been 
clected: Grant Hornaday, C. F. Martin, 
F. A. Hornaday, E. C. Gates, Chas. H. 
Gardiner and C. R. Messenger. 


CotumMBus, On1o—The Chagrin Falls 
& Eastern Electric Railroad Company has 
recently increased its capital stock from 
$500,000 to $500,000. The stockholders 
of the Sandusky & Interurban Electric 
Railway Company in executive session re- 
cently voted to extend their lines to Nor- 
walk and South Amherst. Mansfield, 
Mt. Gilead & Columbus Electrie Light 
and Power Company ; $20,000; T. Y. Mc- 
Cray, J. F. Boals and others, incorporators. 
Norwalk, Ashland & Southern Railway 
Company, Norwalk; $10,000; incorpo- 
rators: C. P. Wickham, J. C. Curtiss and 
others. Buckeye Traction Company, Bu- 
cyrus; $10,000; A. J. Scott and others, 
incorporators. Reports from Cleveland 
state that the Northern Ohio Traction 
Company has recently purchased the Ak- 
ron & Cuyahoga Falls Rapid Transit Com- 
pany for about $500,000. Northern Ohio 
Electric Railroad Company, to build a line 
from Defiance to Bram ; $25,000. United 
Power Company, East Liverpool; $900,- 
000. Mechanicsburg Telephone Company ; 
$25,000. : 
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Electric Lighting for Railway Cars 
in Germany. 


The recent report of United States 
Consul-General Frank H. Mason, of Ber- 
lin, dated December 14, 1900, in reference 
to the lighting of railway cars in Germany, 
has attracted a good deal of comment, 
particularly among the railway journals. 
The report is of importance as giving a 
conservative review of the question of 
lighting railway trains, and it is presented 
here for the first time in full: 

The recent deplorable railway accident 
at Offenbach-on-Main has led to a sharp 
and thorough inquiry into the danger 
which may attach to the illumination of 
railway passenger cars by means of gas 
and the greater comparative safety of elec- 
trie lighting. The accident referred to 
was a collision between the rear car of a 


"vestibule express train backing to repass 


a block signal which had been overrun in 
a thick fog and the engine of a local pas- 
senger train which was following the ex- 
press. The engine crushed its way through 
nearly half the length of the car, killing 
many of the passengers in the five rear 
compartments, of which the car comprised 
10, all opening into an aisle or passage- 
way along the side of the carriage. | 

In this crush the chimney of the engine 
was cut away and the front of the boiler 
so broken in that the smoke and flame 
from the flues poured out into the wrecked 
car. 

The passengers in the front sections of 
the car escaped by the door and windows; 
but before aid could reach the survivors in 
the rear ones there was a loud and power- 
ful explosion, which tore the wreck to 
splinters, set the interior on fire, and 
sealed the fate of those who still remained 
alive. This was the original and gener- 
ally accepted account of the affair, al- 
though the railway officials have claimed, 
and the official report tacitly admits, that 
the explosion occurred later, and when the 
whole interior of the wrecked car had 
been set on fire by the engine and was all 
ablaze, the point of contention being that 
the explosion did not of itself increase the 
loss of life. 

However this may have been, the ex- 
plosion did occur, and its nature and 
origin are thus explained: The car 
was lighted by what is known as 
the Pintsch system, and the supply of gas 
was carried in two cylinders of galvanized- 
iron plate about 12 feet in length which 
hung lengthwise beneath the floor at the 
middle of the car. In the collision both 
these cylinders were torn loose from their 
fastenings and thrown into transverse po- 
sitions across the track, still beneath the 
car. Neither cylinder exploded, but the 
gas from their torn connections rushed 
out and filled the car above, forming in a 
few moments a mixture of gas and air, 
which being ignited by fire from the en- 
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gine exploded with the result above de- 
scribed. | 

The question of the moment is whether 
the Pintsch system of gas lighting for 
passenger cars, which has been, during 
recent years, practically universal on the 
state railways of Prussia, should not be 
replaced by electric apparatus, and this 
theme the technical press is now discuss- 
ing with great energy and earnestness. 
Under this system, rich coal gas, rendered 
still more luminous by a 25 per cent ad- 
mixture of acetylene gas, is compressed 
into cylindrical reservoirs and burned in 
specially devised lamps by burners which 
automatically adapt the flame to the vary- 
ing pressure in the cylinders. In itself 
this enriched gas is not explosive, but it 
naturally forms an explosive mixture when 
combined with a certain percentage of 
atmospheric air. The system has been 
recognized as a great improvement over 
the stearin candles, colza oil, kerosene, and 
other lamps which had been previously 
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used, and was regarded as satisfactory 
until electric lighting came into general 
use in streets and buildings. About 10 
years ago experiments were begun on the 
express trains, Frankfurt-Bebra and Stutt- 
gart-Halle, with an electric system in 
which a smal] dynamo, placed in the 
baggage car and geared to an axle of the 
running gear, generated electric current 
at a voltage sufliciently above the point of 
utility to give a surplus which charged a 
small storage battery, that supplied the 
lamps when the train was not in motion. 
This worked so satisfactorily that in 1893 
electric lights were adopted for the postal 
ears, of which there are about three 
thousand in use.in this country. 

A postal car requires for ordinary serv- 
ice the illumination afforded by about 
fourteen full gaslights, which latter not 
only consumed rapidly the oxygen in the 
ear, but in Summer heated it to such 
a degree that, what with heat, vitiated 
air, and varying light supply, the comfort, 
health and eyesight of the employés were 
seriously compromised. For this reason, 
the electric light has become all but uni- 
versal in the postal cars of Germany, each 
of which either carries its small dynamo 
and accumulator, and thus operates in- 
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dependently, or is provided with storage 
batteries, that are charged from an out- 
side source before the car begins its jour- 
ney. The storage battery used for this 
purpose is of a type known as the Böse 
accumulator, four of which, each contain- 
ing eight cells, carry sufficient energy to 
supply nine to eleven 12-candle incandes- 
cent lights during two nights. 

Although this system, as well as the 
self-generating apparatus used in the two 
express trains above cited, has worked 
satisfactorily, it is recognized that the gen- 
eral substitution of electricity for gas in 
railway lighting throughout Prussia would 
involve not only large expenditures, but 
several important technical difficulties. 
To discard wholly the Pintsch system 
would mean throwing away an immense 
store of costly apparatus and the purchase 
of an entire new outfit, in which no part 
of the old material could be used. Dur- 
ing the period of transition, when part of 
the cars in a train would be equipped 
with gas and part with electricity, difticul- 
tics would occur which would be especially 
serious in Germany, where so many trains 
do not make their entire run intact, but 
are cut into sections for branch lines at 
one point and reassembled or added to at 
another. In the management of postal 
cars, which are loaded at the point of de- 
parture and make a uniform through run 
without change, the loading and unload- 
ing of charged and exhausted storage bat- 
teries involves no difficulty, but this is not 
the case with passenger cars. 

Experiments are now being made on a 
train between Berlin and Cologne with the 
Stone system of electric lighting, in which 
each car carries a small dynamo geared to 
a wheel axle and an accumulator, both 
hung beneath the floor of the car. This sys- 
tem has proved successful in England ; but 
it is claimed here that the varying speed 
and stoppages of the train cause varia- 
tions and unsteadiness in the light, which 
the accumulator does not successfully cor- 
rect. Finally, the instances where gas has 
proved a source of actual danger in acci- 
dents have been so rare and its use has 
been on the whole so satisfactory that, in 
view of the cost and technical difficulties 
which a general substitution of electrical 
lighting would involve, expert opinion is 
still divided as to the wisdom or necessity 
of such a change. 


= 
Clock-Controlled Switches. 

The accompanying illustration repre- 
sents an ingenious switch recently placed 
on the market by Messrs. J. Jones & Son, 
New York, in which a clock so controls 
the movement of the switch blades as to 
throw on and turn off the current at any 
designated time once in each 24 hours. 
The clock movement is of the eight-day 
character, requiring winding once a week 
only. The switch is manufactured to 
work up to 200 amperes on either direct 
or alternating circuits, and the apparatus 
is so constructed that no part of the cur- 
rent enters or affects the clock in any way. 
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THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, is advertising its new line 
of “Eaco” jack-knife switches. 


THE ALBERTYPE COMPANY, 250 Adams 
street, Brooklyn, N. Y., has sent to the ELEC- 
TRICAL REVIEW two examples of its work in 
the form of calendars depicting Cuban 
scenes. 


THE EMERSON ELECTRIC MANU- 
FACTURING COMPANY, St. Louis, Mo., is 
sending out, with its compliments, a neat 
and attractive daily-reminder desk calendar 
for 1901. 


THE CHICAGO EDISON COMPANY’S 
repair shops at 76 Franklin street, Chicago, 
Ill., remain open day and night for the re- 
pairs of all classes of electrical machinery. 
The equipment in all shops is of the very 
best, and prompt attention is given to all 
repairs. 


THE BELDEN SYSTEM of arc lighting 
is described in a neat little pamphlet sent 
out by the Belden-Larwill Electric and 
Manufacturing Company, of Fort Wayne, 
Ind. This company reports a very brisk 
demand for its lamps and the shops are 
running to fullest capacity. 


THE PERU ELECTRIC MANUFACTUR- 
ING COMPANY, of Peru, Ind., has issued a 
large second edition of its new catalogue, 
and the trade has been supplied. Thenew book 
is very handsome in appearance and con- 
tains a complete list of insulators, etc., 
manufactured by this company. 


EDWARDS & COMPANY, manufactur- 
ing electricians, East 144th street, New 
York, announce that to accommodate their 
customers in the Borough of Manhattan 
they. have had their telephone calls changed 
as follows: Main-line call, “1702 Harlem”; 
Bronx Borough call, “8 Melrose.” 


Mr. Y. WATANABE, architect, Imperial 
Japanese Navy, has contracted with the 
American Bridge Company for the steel work 
for a foundry, gun and mounting shop for 
the Kuri Arsenal. The American Bridge 
Company is also furnishing steel work for 
the forge shop for the Kuri Arsenal. 


THE BILLINGS & SPENCER COMPANY, 
Hartford, Ct., has issued a new price list 
of its drop-forged eyebolts, which went into 
effect on January 1. Both straight-shank 
and shoulder eyebolts are included in the 
list, which will be cheerfully sent to inter- 
ested persons upon application to the com- 
pany. 


THE CUTLER-HAMMER MANUFACTUR- 
ING COMPANY, of Milwaukee, Wis., has 
had a very successful year in the manu- 
facture of rheostats, starting boxes, and 
electric controlling devices. The new iron- 
clad type of field rheostat is meeting with 
an unusually brisk demand. Catalogue “2” 
describes this particular instrument in de- 
tail. 


THE CUTTER COMPANY, Nineteenth 
and Hamilton streets, Philadelphia, Pa., 
has issued a circuit-breaker catalogue de- 
scribing its extensive line of manufactures. 
The different types of circuit-breakers are 
printed on paper of different colors so that 
reference is easy. The catalogue will be 
sent free on application to any one inter- 
ested. 


THE VARLEY DUPLEX MAGNET COM- 
PANY, Seventh and Provost streets, Jersey 
City, N. J., is sending out a very handsome 
catalogue describing its process of manu- 
facturing the Varley duplex magnets, and 
giving illustrations and price lists of its ex- 
tensive line of manufacture. The catalogue 
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is excellently prepared and will be sent free 
to any address. 


THE AMERICAN ELECTRICAL WORKS’ 
western office and warerooms have been re- 
moved to 82 Lake street, Chicago, Ill. In 
the present quarters there is a much larger 
floor space than in the old location on 
Madison street, and a large stock of all 
wires and cables manufactured by the com- 
pany will be carried. Mr. F. E. Donohoe 
is the company’s western agent. 


THE CONTRACT for electrical work for 
the large apartment hotel being erected for 
the Onward Construction Company, W. E. 
D. Stokes, treasurer, at Seventy-third and 
Seventy-fourth streets and the Boulevard, 
New York city, has been awarded to Fred- 
erick Pearce, 18-20 Rose street, New York 
city. Mr. Pearce states that this is the 
largest single contract for electric wiring 
ever awarded in New York city. 


THE AMERICAN BRIDGE COMPANY 
has grouped all its eastern plants in one 
section, and has appointed Mr. A. J. Major, 
formerly manager of the Bridge and Con- 
struction Department of the A. & P. Roberts 
Company, as manager of all these plants, 
which include the following: The Pencoyd, 
East Berlin, Buffalo, Edge Moor, Elmira, 
Groton, Hilton, Horseheads, Trenton, Post 
& McCord, Rochester, and Union plants. 


THE CLAY WORKING and coal mining 
interests of John T. McRoy, maker of the 
well-known McRoy conduits, situated at 
Brazil, Ind., and which he has conducted 
for the past five years, have been incor- 
porated as the McRoy Clay Works. McRoy 
conduits will continue to be the principal 
product manufactured. Hereafter, the 
headquarters of the company will be Brazil, 
Ind., with branch offices in Chicago and New 
York. 


CASSIER’S MAGAZINE, beginning with 
the new year, has put into practical shape 
an entirely novel idea in magazine make-up 
—a “library edition” as it has been called. 
Instead of having the usual paper covers, 
like all the other magazines, this “library” 
copy each month hereafter will be available 
in handsome cloth covers, with gilt lettering, 
printed on extra heavy paper—constituting 
in fact a copy de luxe. In this form, each 
separate copy of Cassier’s will be a sub- 
stantial volume, likely to have a much more 
enduring life than that of simply one single 
month, and certain to prove at once a worthy 
library acquisition. 


COLUMBIA UNIVERSITY, New York city, 
has a course in which under-graduates learn 
motor vehicle construction. In adding such a 
course the faculty say that the motor vehicle has 
become such a factor in private and commercial 
use that it is essential that a mechanical engineer 
should be well posted in its construction as in ma- 
rine engine building, stationary, or loco- 
motive engineering. Some time ago a sim- 
ilar course in gas, gasoline and oil engines 
with special reference to their application 
to motor vehicles, was announced by the 
International Correspondence Schools of 
Scranton, Pa., and it is said that the course 
met with considerable success. 


MR. F. W. HORNE, YOKOHAMA, JAPAN 
(post office box 174), informs the ELEC- 
TRICAL REVIEW that he has made important 
improvements in his building and that the 
agencies he represents number some 40 
leading manufacturers of the United States. 
Among these are Yale & Towne Manufactur- 
ing Company, Rand Drill Company. Hayden 
& Derby Manufacturing Company, W. F. & 
John Barnes Company, A. L. Ide & Sons, 
Atlas Engine Works, J. A. Fay & Egan Com- 
pany, William Powell Company, Hall Safe 
Company, Sebastian Lathe Company, Charles 
A. Schieren Company, Buffalo Forge Com- 
pany and the Standard Tool Company. 


WITH THE BEGINNING of the new cen- 
tury the Sprague Electric Company, of New 
York city, opened another branch office to 
facilitate the handling of its constantly in- 
creasing business in the South. The new office 
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is located in Baltimore in the Guardian Press 
Building, on the corner of Calvert and Ger- 
man streets. This office will enable the 
company to keep in closer touch with the 
large amount of government work con- 
stantly being done, and also to handle more 
conveniently the increasing demand for its 
various products throughout the South. The 
manager of the new office is Mr. W. H. A. 
Davidson, who goes there from the New 
York office, where he has been for many 
years. He has sold Lundell motors ever 
since they have been on the market. 


THE MERRITT AIR BRAKB COMPANY 
has recently doubled its factory facilities in 
Brooklyn, N. Y., and increased its financial 
strength, and is now manufacturing a num- 
ber of complete equipments daily. While 
this is a new company in the field it has 
met with remarkable success. A number 
of its brakes are installed on the DeKalb 
avenue line in Brooklyn, the Brooklyn 
Heights Railway Company, in Brooklyn, 
the Detroit Electric Railway, in Detroit, the 
Buffalo Traction Company, in Buffalo, and 
the Citizens’ Traction Company, of Oil City, 
Pa. The officers of the company are par- 
ticularly well pleased over the fact that 
they have not received a single complaint . 
from any of these users, the only trouble 
arising from the fact that they are not able 
to supply the additional orders as promptly 
as desired. The New York offices of the 
company are at 20 Broad street. Mr. J. C. 
Gilbert, the vice-president and general man- 
ager, is managing the affairs of the com- 
pany. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, Philadelphia, has placed,~on the 
market a new type of chloride accumulator 
especially adapted to the requirements of 
telegraph, fire and police alarm, laboratory 
and other service where voltage rather than 
amperage is desired. This “BT” type, al- 
though of identical plate construction with 
the other sizes of accumulators manu- 
factured by this company, is peculiar in 
having the positive and negative plates, 
together with the lugs or connectors cast in 
one section, forming “couplets,” in this way 
obviating entirely the necessity for bolt con- 
nectors or burning to set up the battery. 
The plates are simply lowered in the receiv- 
ing jars and the only connections to be made 
are at the terminals, thus effecting a very 
considerable saving of labor in installation. 
The “BT” cell is made in one size only, the 
plates being four by three and one-sixteenth 
inches, the discharge in amperes for eight 
hours being three-quarters of an ampere, 
for five hours, one ampere, and for three 
hours, one and one-half amperes. A cir- 
cular describing these cells will be for- 
warded upon application to any of the com- 
pany’s offices. 


THE EMPIRE STATE EXPRESS train 
of the New York Central & Hudson River 
Railroad is the fastest long-distance train in 
the world. It averages fifty-three and one 
third miles per hour for the entire distance 
from New York to Buffalo, 440 miles, in- 
cluding four stops and twenty-eight slow- 
downs. It does this each business day of 
the year, and has done so for several years, 
and in its flight across the Empire State, 
this train covers 125 miles of this distance 
at exactly 60 miles per hour; for stretches 
of from 10 to 24 miles the train makes the 
time at the rate of from 61 and 62-100 miles 
per hour to 64 and 86-100 miles per hour. 
The train weighs 608,000 pounds and has a 
capacity of 248 passengers. The attention 
which the Empire State Express has at- 
tracted in every country of the world has 
proved one of the greatest advertisements 
for American machinery and American 
methods that has ever been put forth, and tbe 
New York Central & Hudson River Railroad 
Company is entitled to the thanks of oe 
only the entire state of New York, but 0 
every person in the United States, from one 
end of the land to the other, for placing be 
fore the world such an object lesson. 
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THE NORTHWESTERN CONVENTION. 

In the last issue of the ELECTRICAL RE- 
View the recent meeting of the North- 
western Electrical Association, at Mil- 
waukee, Wis., was fully reported. It is 
always a pleasure to attend one of these 
meetings, or to read an account of the 
proceedings, because of the practical char- 
acter of the papers and discussions which 
are presented at them, and the earnest- 
ness with which the members discuss the 
business in hand when they are assembled 
in their semi-annual gathering. No one 
can doubt that the Northwestern Elec- 
trical Association has been of high value 
to its members and that it has greatly ad- 
vanced the business of electric lighting in 
that region of the country to which its 
membership is limited. 


ELECTRICITY ON THE RAILWAY. 

While we are waiting for the definite 
electrical equipment of main-line railways 
there is a very considerable field for the 
application of electricity to railway work 
other than for the actual propulsion of 
trains. Attention was called in these 
columns some weeks ago to the necessity 
for steam railway managers training 
electrical engineers in order that, when 
the time comes for the traction equip- 
ment to go on, they will have staffs of men 
familiar both with the electrical problems 
involved and with the practical conduct 
of railwavs. The importance of thus 
training men should certainly commend 
the idea to the governing powers of our 
railway systems. 

Among the important uses to which 
electricity is applied on railways of the 
most modern type may be mentioned sig- 
naling, the movement of switches, the 
lighting of signals and switches, tele- 
graphing, and the electric lighting of 
trains. With most of the first-mentioned 
uses the progress of development has 
reached a point of considerable perfection, 
but in the lighting of trains there seems 
to have been, in this country at least, 
some conservative prejudice that has made 
the equipment of passenger cars with elec- 
tric lights rather more slow than the per- 
fection of the art of train lighting would 
warrant. To the casual observer it might 
not occur that the lighting of railway 
trains is a matter of much importance, or 
that it entails much expense upon rail- 
way management. This is distinctly a 
wrong view of the matter, because the ex- 
pense of lighting a single ordinary passen- 
ger car by gas, under the best and most 
economical systems of gas lighting now in 
vogue, amounts to several hundred dol- 
lars per annum. Both the comfort and 
safety of the passenger are insured by the 
use of electric lights, whereas it has been 


demonstrated that cars may be lighted 
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electrically at less cost for the mainte- 
nance of the system and supplies consumed 
than in any other way that has been at- 
tempted. Electric light is said to be even 
cheaper than kerosene oil, and it is in- 
finitely more satisfactory. 

There was an agitation in a large num- 
ber of the states of the Union several years 
ago, following upon several dreadful rail- 
way disasters in wnich wrecked trains 
were set afire from stoves carried in the 
cars, and the result was legislation prac- 
tically putting the car-stove out of busi- 
ness, and making it an offense punishable 
by law for railways to transport passengers 
in cars heated with these dangerous appli- 
ances. It is about time, if an enlightened 
public sentiment can be brought to bear 
upon the question, to commence a simi- 
lar agitation against the highly dangerous 
lighting systems now employed by some 
railroads. In all of the oil and gas-light- 
ing systems naked flames are used, while 
there is necessarily carried on the car 
a reservoir of inflammable liquids or gases. 
To insure, as far as may be, the safety of 
passengers, requires that every variety of 
flame-making and inflammable ‘substance 
should be rigidly excluded from cars which 
If the 


car-stove was bad, certainly the car-gas 


may at some time be wrecked. 


tank or oil lamp is no better. 

When, to the considerations of safety 
which are present in electrical installa- 
tions are added those of economy, and also 
the satisfaction given the patrons of the 
railway by the adoption of a better, 
steadicr and more modern light, it be- 
comes difficult to see how the general in- 
troduction of electric-car lighting can 
much longer be delayed. The experience 
of those railways which have adopted 
electric train lighting on some of their 
finer trains has been highly satisfactory 
and certainly such as to encourage other 
railways to proceed in the same progress- 
ive direction. 
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TELEPHONE IMPROVEMENTS AND 
COPPER. 

It is stated on the authority of a well- 
known financial journal that the appear- 
ance of technical descriptions of Dr. 
Pupin’s recent inventions for the better- 
ment of electric circuits has caused a 
feeling in mining and speculative circles 
that the necessity for copper in telephone 
circuits has been done away with. 

On the contrary, it is quite probable 
that important extensions of the use of 
the telephone and telegraph will follow 
directly upon the exploitation of better 
methods for constructing electric circuits, 
and that instead of reducing the demand 
for copper they will actually increase it. 
The particular patents referred to do not 
in any way contemplate the substitution of 
other matertals for copper in telephone 
lines, especially long ones. Indeed it is 
probable that copper will hold its own as 
a conducting metal longest in telephone 
work, on account of the peculiar diffi- 
culties encountered by the telephone when 
talking through lines of great capacity. 
As everybody knows, the same conductivity 
may be obtained on a given line of another 
metal by making the wire larger, but 
coupled with this increase of size comes 
an increase of the electrostatic capacity of 
the line, and this is a much more serious 
difficulty to encounter than resistance. 
While Dr. Pupin’s invention enables the 
balancing out of capacity effects by in- 
troducing reacting coils, it is not likely 
that telephone lines will be built of metals 
involving directly an increase in capacity 
necessitating more and larger coils for 
compensation. The telephone people will 
not increase the evil in order to cure it; 
hence the fears of the copper miners have 


really no foundation. 


WASTED THERMAL UNITS. 

Every day as we look out of the win- 
dows of the ELECTRICAL REvIEw offices 
our eyes are greeted by the painful 
spectacle of a tremendous power going to 
waste. From the exhaust heads of a 
large power-station nearby there pours up 
into the air an immense volume of white 
vapor which has been used as steam in the 
engines below and which is still capable of 
doing a considerable amount of work if 


properly utilized. 
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It so happens that the exigencies of the 
situation of the particular station referred 
to are such that it can not conveniently 
This is 
thrown away into the atmosphere as if it 
In the sur- 


condense its exhaust steam. 


were of no value whatever. 
rounding neighborhood it could be utilized 
for steam heat through several months of 
the year. Used in the boilers of sul- 
phurous acid engines or carbon bisul phide 
engines, as has been suggested in certain 
recent German engineering work, it could 
be made to exert a very large amount of 
useful effort. Even condensed and sold 
as hot water it would do some good to 
somebody. 

People are prone to forget that when 
steam has expanded in the engine from 
boiler pressures to a little more than at- 
mospheric pressure it still has left within 
it a large degree of potential energy. 
There are systems for utilizing this and 
making it available, but they have far too 
little use. ‘The ordinary electric light 
or railway station, especially if of small 
size and located where condensing water is 
difficult to obtain, cheerfully throws away 
exhaust steam to the amount of many 
dollars annually. It is curious that this 
should be done in face of the fact that 
there are excellent systems for condensing, 
using a minimum of water, and that there 
are other systems for selling directly hot 
steam after it has been used in the engine. 


THE QUEEN. 

The lamented death of the Queen has 
gone far to exhibit the closeness of the 
fraternal feeling of the great nations on 
the two sides of the Atlantic. 


the universal sorrow with which Ameri- 


Perhaps 


cans learned of the passing away of this 
venerable and respected woman and well- 
beloved sovereign may be, in the words of 
the first transatlantic cable message—sent 
by the Queen to President Buchanan, Aug- 
ust 16, 1858- —“fan additional link betoni 
the nations whose friendship is founded 
on their common interest and reciprocal 
esteem.” Her long reign was marked by 
a glorious advance of the whole English- 
speaking world in all the arts of peace. 
By her initiative and example much was 
done to promote conditions under which 
science and industry could flourish, while 
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her patronage was extended to the ad- 
vancement of commerce, education and re- 
search. While our British friends feel her 
loss as a personal bereavement, they may 
also take pride that their race has pro- 
duced a character so exemplary, a ruler 
so wise and a type of womanhood so uni- 
versally respected and beloved. 
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When the telephone system in our larger 
cities began to grow patrons were more and 
more frequently annoyed by the state- 


b 


ment “busy” when they called up some- 
body. As the telephone grew into more 
general use lines became busy oftener, 
and the word “busy” was regarded as a 
sort of bane of the system, necessary to en- 
dure but none the less to be sworn at cach 
time it was heard. 

Nowadays, when no important concern 
is without a number of lines connecting its 
local exchange with the central exchange, 
we are frequently informed that the man 
to whom we wish to speak is “talking 
over the other wire.” It may be just as 
bad as “busy,” but it seems to be the 
latest unavoidable development of tele- 


phony. 


Very few people who use the telephone 
consider its true function in offices. The 
telephone is a door through which comes 
large business, many inquiries, and at 
which all sorts and conditions of people 
present themselves. In many business 
houses, where it would never for a mo- 
ment be permitted that the front door 
should be attended by other than a skill- 
ful and courteous person ready and able 
to attend to customers and visitors politely 
and promptly, the telephone is put in 
charge of some ignorant person and often 
somebody who is destitute of the first 
principles of good manners. It is hard to 
see why one should not receive the same 
courtesy and attention when he presents 
himself indirectly by the telephone or 
actually in the body at his correspondent’s 
place of business. Too little attention has 
been given to the employment of clerks 
to answer the telephone, and many em- 
ployers have apparently forgotten that the 
telephone is an open door and that it 
should be guarded by a person of intelli- 
gence, discretion and good manners. 
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BY W. ELWELL GOLDSBORKOUGH. 


Equation (142) shows that E, lags 90° 
behind the current, and that its value 
may be expressed in terms of the capacity 
of the condenser, the angular velocity and — 
the maximum value of the current, since 
when,— 

sin (wo? + $ — 90°) = 1 
e will have attained its maximum value 
E= 
ba = E, Se (143) 

The value of I cau be expressed in 
terms of E and the dimensions of the 
circuit, for, since in Fig. 33, OC =r I 
and CA = I + Ca, therefore :— 


E=I q” to (49) 


and, 


\ 24 p (145) 
The value of the angle of advance depends 
directly upon the dimensions of the cir- 
cuit, since the tangent of the angle AOC 
= (1+ C w) (r 1)= 1 =U wr, there- 
fore, — 
1 
$ = tan Our (146) 
Combining equations (139), (145) and 
(146) we can finally obtain a more general © 
expression for the current, since by the 
substitution of (115) and (146) in (139) 
we get, — 
"OR E ; 4, t 
Sde pam (w ¢ + tan Gun 
r T5 C3 ü 
(147) 
This is the form most commonly given 
to the equation expressing the instan- 
taneous value of the current. It can be 
derived by the direct integration of the 
fundamental equation of electro-motive 
forces acting in a circuit containing re- 
sistance and capacity, which is generally 
expressed in the 'form,— 
exit fit! (148) 
To obtain an expression for the instan- 
taneous value of the charge in the con- 
denser at any time (¢), we have only to 
integrate equation (147), since i = d q + 
dt; therefore, — 


E 1 
y — — —-1 
(= e (wt + tan i =) 


: 
| Lr (149) 


—— E 3 ; 
= =] —— -Bn (w é + tan! 
oN r? + 


1 
Cor 
Clw? 


— 90°). — (150) 


—— 


*For the direct intezration of (161 ee Bedell 
Crehore's Alternating Current, chap. S Dike “1, nee 
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If we examine the radical in (144) and 
(147) we sce it is the square root of the 
sum of two squares. We can, therefore, 
represent it as the square hypothenuse of 
a right angle triangle O a c, in Fig. 34, if 
we lay off the base O ce = r and the side 
ca=1+Co. By comparing Figs. 33 
and 34 the angles AOC and a Oc are seen 
to be equal, since the tangent of each 
equals 1+ Cwr. In fact Fig. 34 can 
be obtained from Fig. 33 by dividing each 
of its sides by (1) the maximum value of 
the current. Fig. 31 is, therefore, the 


Oa—Z as 
Oc-r 
Ca-1-Cw 


O c 
Fig. 34 


Fia. 34.— ALTERNATING MECHANISMS 


triangle of resistances corresponding to 
the electro-motive-force triangle of Fig. 
33. The radical 


Q Ti 


is called the “effective resistance” of the 
circuit or the impedance, and its value is 
expressed in ohms. (r) is the ohmic re- 
sistance of the circuit. (1 + C wo) is 
called the reactance of the circuit, and its 
value is expressed in ohms, and is denoted 
by the letter (x). Therefore 


z= Yr ts (151) 


The Chamber of Delegates of the Chi- 
cago International Electrical Congress 
adopted: As a unit of capacity the ¿n- 
ternational fara, which is the capacity 
of a condenser charged to a potential of 
one international volt by one international 
coulomb of electricity. For purposes of 
measurement the iulernaltional micro- 
farad., or the .000001 part of an interna- 
tional farad, is used because of the very 
great size of a farad. 

Example No. 6. 

Given: A circuit similar to that shown 
in Fig. 32, consisting of a non-inductive 
line, each half of which has a resistance of 
.75 ohm, connecting the terminals of an 
alternator with the terminals of a mica 


insulated condenser, ‘The alternator de- 


velops an electro-motive force that is a 
simple harmonic wave of 75 volts effective 
pressure and a frequency of N = 132. 
The condenser has a capacity of 4.846 
microfarads. 

What is the maximum value of the cur- 
rent flowing in the circuit? What is the 
value of the angle of advance of the cur- 
rent? What is the equation of the in- 
stantaneous current? What is the im- 
pedance, or the effective resistance of the 
circuit ? 
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By equation (145) the maximum value 
of the current equals, — 


I= o 15 en 
| T.54 7.5) eee 
(7.5 + 1.5) + -500001846 o 
= .3009 ampere 
since k == 248.8 ohms = zx, and is the 
u) 
reactance of the circuit = 
1 : 
ca gt = 61908.0 
r= 15.0 ohms 
r? = 225.0 


z = y 225 + 61908 = 
249.2 ohms, and is the impedance of the 
circuit. 
Again, from equation (146), — 


l 
Cor therefore, 


RETE A E 
cos p =| r+ Cot 
and, from (144), since the radical = 
E + I, 


¢ = tan” 


Ir 

E 

therefore, — ¢ = 86° 33’, or = (86° 33’) 

+ (57° 18) = 1.51 radians, since a radian 

subtends an angle of 57° 17’ 44.8”, nearly. 
Combining the above results, — 

i = 3009 sin (829.4 ¢ + 1.51), from (147). 
It is noticeable that zis but little greater 


cos ¢ = 


than ri and that the current is nearly 
u) 


90° in advance of the impressed electro- 
motive force. 

Furthermore, if the condenser terminals 
were short-circuited by a heavy copper 
wire the value of the current would im- 
mediately jump to five amperes. 

ON CIRCUITS CONTAINING RESISTANCE, 
INDUCTANCE AND CAPACITY. ` 

In alternating-current working there 
are three factors which determine the 
characteristics of each and every circuit, 
and each of the three is always present. 
If any one of the three factors is very 
large as compared with the other two, the 
latter may be neglected, and the charac- 
teristics of the circuit determined in terms 
of the dominant factor. Under no cir- 
cumstances, however, can the circuit, 
theoretically, be freed from effects that are 
characteristic of each of the three factors, 
although for all practical purposes the 
illumination of any or all of the factors 
from the circuit is readily accomplished. 

These factors are resistance, inductance 
and capacity. 
= Taken individually, we are already 
familiar with the effects which each of 
these factors produces, we also know the 
characteristic effects produced by any two 
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of them acting together; to broaden our 
view it remains to study the combined 
action of the three in influencing the 
value of the current and power developed 
in an alternating-current circuit. 

As an example, take such a circuit as 
that shown in Fig. 35. Here we have a 
non-inductive resistance connected in 
series with an air core induction coil of 
negligible resistance, a condenser and an 
alternating-current generator. 

Suppose that the electro-motive force 
developed by the generator is the simple 
harmonic wave, 


e= Esinwt. 


Suppose further that for the moment 
the induction coil and the condenser are 
removed from the circuit. 

Then by (57) a current will be set up 
in the circuit that is a simple harmonic 
function of the time and expressed by the 
equation, 

{T = — sin (w £); 
that is, the current will be in phase with 
the impressed electro-motive force. 

Now consider another condition. Suo- 
pose that the non-inductive resistance and 
the condenser are removed from the cir- 
cuit. The impressed electro-motive force 
will now be acting on the induction coil 
alone. The result will be by (59) that 
another simple harmonic current will flow 
in the circuit, although now it will be a 
lagging current. The phase angle be- 
tween the electro-motive force and cur- 
rent will be (90°) and the equation of 
the current will be 


i= A sin (w £ — 90°). 

By a third arrangement the non-induct- 
ive resistance and the induction coil can 
be eliminated from the circuit. By 
(136), since the impressed electro-motive 
force is now acting on the condenser alone, 
the current in the circuit will he 90° in 
advance of the impressed electro-motive 
force, and bear the relation to it expressed 


by 


sin (w £ + 90°). 


i= 


ors 
We see then that a simple harmonic 
_ electro-motive force acting on either one 
of the three principal parts of the circuit 
produces a harmonic current in that 
part of the circuit. It is also true that if 
a harmonic current is made to flow in the 
circuit shown in Fig. 35, when all of the 
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elements are present, an electro-motive 
force will be apparent at the terminals of 
the non-inductive resistance that is in 
phase with the current. At the terminals 
of the induction coil will be found an elec- 
tro-motive force that is 90° in advance of 
the current and at the terminals of the 
condenser an electro-motive force lagging 
90° behind the current. Moreover, each 
of these electro-motive forces will be a 
sine function of the time. 

To determine the value of the impressed 
electro-motive force, or of the electro- 
motive force required to set up the har- 
monic current in the circuit, the method 
developed on page 479, Fig. 3, is applied. 
The resultant of the ohmic electro-motive 
force, and the inductance electro-motive 
force may first be taken. This will give 
a harmonic electro-motive force of the 
same frequency, but differing in ampli- 
tude and phase from each of the compo- 
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We have also seen that the component 
of the impressed electro-motive force that 
overcomes the counter electro-motive force 
of the induction coil is 90° in advance of 
the current and that its maximum value 
is expressed by the equation, 


E, =Lal. (52) 


And that the component of the impressed 
electro-motive force that overcomes the 
electro-motive force resulting from the 
charge of electricity which is alternately 
given to and removed from the condenser 
plates as the current oscillates, lags 90° 
behind the current and that its maximum 
value is expressed by the equation, 


I 2 


E= Cw 


(143) 
Therefore, since the wave of the in- 
ductance electro-motive force of the in- 
duction coil is 90° in advance of the cur- 


RESISTANCE 


e= E sinwt 


RESISTANCE 
Fig. 35.—ALTERNATING-CURRENT MECHANISMS. 


nent electro-motive forces. Finally, the 
resultant of this electro-motive force and 
the electro-motive force at the terminals 
of the condenser can be taken, given finally 
the required value of the impressed elec- 
tro-motive force. 

The impressed electro-motive force will 
be a harmonic electro-motive force (see 
page 509, Fig. 14) of the same frequency 
as the three component electro-motive 
forces, but of different amplitude from 
either of them and differing from them in 
phase. 

Conversely, then, it may be stated that 
in order to set up a current in a circuit 
containing resistance, inductance and 
capacity, the impressed electro-motive 
force has to overcome the ohmic resistance 
of the circuit and the reactive resistances 
of inductance and capacity. 

By Ohm’s law we know that it requires 
an effective electro-motive force having a 
virtual value, 

E, =I», 
to overcome the ohmic resistance of the 
circuit and that this electro-motive force 
is In phase with the current. 


rent and the reactive electro-motive force 
of the condenser lags 90° behind the cur- 
rent, they must differ in phase by 180°, 
and are consequently diametrically op- 
posed to one another. The resultant of 
the two reactive electro-motive forces 
will therefore have a value that is equal 
to the difference of E, and E, or the 
maximum value of the reactive electro- 
motive force of the circuit is 


Bee (d e) 089 
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Early in last December the trustees of 
Newburg, Ohio, passed an ordinance re- 
voking the franchise of the Chagrin Falls 
& Eastern Electric Railroad through that 
hamlet, as the company failed to fulfil the 
terms of its franchise in lighting a certain 
street. The defense of the company is 
that its failure to fulfil the agree- 
ment was due entirely to the tendency 
of the boys of Newburg to destroy the lights 
by throwing missiles, but the village au- 
thorities are determined that the company 
shall either live up-to its agreement or not 
pass through their town. 
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THE JUNGFRAU POLYPHASE ELECTRIC 
RAILWAY. 


SOME DETAILS OF THE ELECTRICAL EQUIP- 
MENT OF ONE OF THE MOST REMARK- 
ABLE RAILWAYS IN THE WORLD. 


—= 


One of the features of American elec- 
tric railway engineering has been stand- 


ardization of parts and systems, so that 
to-day nearly all installations for electric 
traction in the United States resemble one 
another in all matters of design and differ 
only in size and in minor details. It has 
been left to our colleagues on the other 
side of the Atlantic to take a bolder step 
and apply directly to moving electric 
trains the polyphase current, thus utiliz- 
ing at its highest efficiency that variety of 
current most simply and easily generated 
in the dynamo machine. 

There have already been described in 
the ELECTRICAL REVIEW a number of the 
more important installations of this char- 
acter, among them the long-distance, 
high-speed railway connecting Lecco and 
Chiavenna, in Italy, and the extraordinary 


inclined railway up and through the J ung-. 


frau, in Switzerland. 

This beautiful mountain has long been 
considered one of the most difficult sum- 
mits for the Alpine climber, and the view 
from its summit has been regarded for a 
century as one of the most magnificent in 
Europe if not in the world. Still few 
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have been able to endure the hardships re- 
quired and the great exertion necessary 
to make the three-day trip to its summit 
on foot. For this reason it was deemed 
practicable by certain Swiss engineers and 
promoters to construct a railway to the 
summit of the mountain, it being well un- 
derstood that vast numbers of the tourists 
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tion. The mountain is very high and its 
sides are steep and swept by avalanches, 
so it at once seemed, when the scheme was 
considered from the engineering point of 
view, that it would be necessary to con- 
struct the railway to the summit in a 
tunnel through the greater part of its dis- 
tance. It was decided, therefore, to build 
a tunnel with an average gradient of about 
one part in four and to operate trains in 
it by electricity, using a polyphase system. 

Notwithstanding the well-known advan- 
tages of electric motors using this variety 
of current, the majority of railway engi- 
neers have adhered closely to the develop- 
ment of direct-current traction systems, 
modeled upon those which have proven 
themselves successful after years of ex- 
periment and experience in street-tram- 
way service. It is, therefore, a consid- 
erable departure to undertake the opera- 
tion of an electric railway by motors using 
alternating currents directly, yet the 
promise of such a system in efficiency, in 
operative ease and in simplicity is certain- 
ly sufficient to make the experiment that 
is now in process of being tried in the 
Swiss mountains, one well worthy the at- 
tention of electrical and railway engineers 
the world over. 

Power for the operation of the line will 
be derived from two generating stations, 
both operated by water-power. A total 
capacity of about 5,000 horse-power will 
be installed in them. The first of the 
two stations to be erected is at the village 
of Lauterbrunnen, this plant being now 
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Fig, 2.—WirtnGc DIAGRAM OF GENERATING STATION AND ELECTRIC LOCOMOTIVES, 
JUNGFRAU RAILWAY, 


who assemble in Switzerland each Sum- 
mer would make the trip to the summit, 
if it were possible easily to do so in com- 
fortable railway cars and without exer- 


in partial operation. It will supply about 
2,000 horse-power, while the other station 
erected near Grindelwald will supply the 
balance. The water comes to the present 
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installation from a mountain torrent, transformers, substations, trolley wires indication of the difficulty encountered in 
known as the Weisser Liitschine, through and motors on the locomotives are well passing the high-tension, three-phase 
a steel pipe about six feet in diameter and shown in Fig. 2. In Fig. 3 is shown an feeding line over some of the mountain 
slopes required to reach the numerous sub- 
stations scattered along the work. Fig. 
4 exhibits the back of one of the switch- 
boards in the generating station, showing 
the method of supporting all of the high- 
tension current-carrying parts on heavy 
porcelain insulators mounted on a struc- 
tural steel frame. 

Step-down transformers, of a type par- 
ticularly European, are installed in the 
substations. One of these is well shown 
in Fig. 5. The iron cores of the machine 
are three in number, fastened together by 
yokes at the top and bottom, as is ex- 
hibited in the engraving. Both the pri- 
mary and sccondary coils are wound in 
sections as shown, and are arranged over 
the cores and fastened in place by the 
broad yoke when this is screwed down fast. 

Numerous substations are distributed 
along the line for reducing the main feed- 
er pressure of 7,000 volts to 550 volts in 
each phase of the three-phase delta-con- 
nected trolley system. As has been de- 
scribed before in these pages, the conduct- 
ing system consists of two trolley wires, 
fed appropriately from the transformer 
stations, and the track, these forming the 
three sides of a three-phase system. In 
the substation in the town of Lauter- 
brunnen there are other transformers 
working down to 120 volts in each phase 


nearly half a mile long. The upper part 
of the tube is built of steel plate in sec- 
tions 20 feet long, using material a little 
less than one-quarter inch thick. The 
lower portion is made in 25-foot lengths, 
using three-eighths-inch steel plates closely 
riveted. The head at the turbines is about 
125 feet. In all there are six wheels of 


the Gerard type, made by Messrs. J. J. |__| ppp peer somes a ~~ Oe ee | N hin s = 
Rieter & Company, of Zurich, three of ae i ? <i w a ii i. M 
the wheels giving 500 horse-power each, ; . | et Oe a ee 
one giving 800 horse-power, and the others ‘e Po ow est ao gu E la liall T 
being small wheels for the operation of the = ay oe Pree, in r 7 i À ces re i - 
exciters. SE. ‘ | à D: N pren p 

To the main power-wheels are directly P AA | ie À Sp 
coupled alternators of a three-phase type, E E ot oe oe ; Be Sa | 
made by the Maschinenfabrik Oerlikon, of TERRE iat Be A $ ; f 
Oerlikon, near Zurich, in Switzerland. i 


The machine is illustrated in Fig. 1. It 
is of an inductor type, giving 7,000 volts 
in each phase at 380 revolutions per min- 
ute under a frequency of 38 periods per 
second. The machines have stationary 
field coils and stationary armatures. Two 
exciters are provided, each absorbing about 
25 horse-power and giving direct current 
at 120 volts for the excitation of the fields. 

The arrangements of the generators, 
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and used for operating a synchronous mo- 
tor direct-coupled with a continuous-cur- 
rent generator used for charging storage 
batteries. ‘These batteries are used for 
lighting purposes, working back through 
the generator as a motor and the syn- 
chronous motor as a generator to supply 
current to the main line for lighting pur- 
poses when the main dynamos in the sta- 
tions are at rest. 

The total length of the transmission 
line from the generating station at Lauter- 
brunnen to the top of the mountain is 
about 20 miles. In this distance a drop 
of 10 per cent or 700 volts is allowed. 
Three copper conductors of about eight 
millimetres (five-sixteenths inch) diam- 
eter are used on the main transmission 
line, the insulators being of the triple- 
petticoat porcelain style. From the gen- 
erating station to the first substation, lo- 
cated at Scheidegg, is about four miles 
horizontally and a little over one mile 
vertically. This substation, like the 
others along the line, is supplied with two 
transformers of 200-kilowatt capacity 
each, reducing the current to a pressure 
of 550 volts for direct feeding to the trol- 
ley line. In all there will be 12 substa- 
tions along the entire line, the highest one 
being about 13,000 feet above sea level, 
and the distance apart of the substations 
averaging about one and a half miles. 

The lower part of the railway runs 
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Fic. 5.—ONE OF THE STEP-DOWN SUBSTATION TRANSFORMERS, JUNGFRAU RAILWAY. 
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along in the open, and at a point about 
half-way up the mountain enters the tun- 
nel, in which it remains until it reaches 
a point immediately below the summit of 
the Jungfrau. The tunnels are about 
seven miles in length and will have cost, 
when completed, about $1,000,000. In 
Fig. 6 is shown a cross-section of the tun- 
nel exhibiting the overhead trolley wires, 
high-tension, triple-concentrie cables used 
for the high-tension feeding and telephone 
cables on the other side of the track 

At present a transformer station of 400- 
kilowatt capacity has been installed near 
the entrance of the tunnel, supplying low- 
tension, three-phase currents for operating 
rotary and percussion drills working on 
the rock at the heading. All of the sta- 
tions along the line are lighted and heated 
by electricity and the explosives used are 
warmed also by electric ovens before they 
are uscd on the work. Curiously enough, 
in this work explosive gelatine is used as 
a blasting compound and this substance, 
unlike dynamite, is safer when warm than 
when frozen. Consequently it is kept, at 
the high stations where the temperature 
is normally low, in boxes warmed by elec- 
tric heaters so as to prevent its freezing 
and beeoming dangerously explosive. 
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Throughout the length of the tunnel, ar- 
rangement for lighting has been made by 
bridging incandescent lamps across the 
low-tension feeder circuits about 80 feet 
apart. 

The locomotives used on the line are 
shown in the accompanying illustrations 
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maximum speed attained will be from 
eight to nine miles per hour with loaded 
trains. Passengers arriving at the station, 
excavated from the rock of the mountain 
immediately under its summit, will be 
transported to the top, some 300 feet high- 
er, by means of an electric elevator of 
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Fic. 7.—A View SHOWING DETAILS OF THE ELECTRIC LOCOMOTIVE USED ON THE JUNGFRAU 
RAILWAY. 


in various stages of completion. The 
machines were built by Messrs. Brown, 
Boveri & Company, of Winterthur, 
Switzerland, and the Oerlikon Company. 
Upon each is mounted two motors of 150 
horse-power each, the normal speed of the 
motors being 760 revolutions per minute. 
The motors are connected, as the illustra- 
tions plainly show, by a double-reduction 
gearing with both the running wheels on 
the track and with sprocket wheels en- 
gaging in a continuous rack laid between 
the running rails for the length of the 
road. Control is secured by means of 
resistances cut in and out of the rotor 
circuits of the motors by means of a con- 
troller. Upon each locomotive is mount- 
ed a three-phase induction motor of about 
- one-kilowatt capacity driving a ventilating 
fan which forces air through the resist- 
ances in order to keep them cool. 

The later type of locomotives are 
equipped with two 220-horse-power induc- 
tion motors, each having a normal speed 
of 500 revolutions per minute. The 
pinions mounted upon the driving axles 
are of aluminum bronze and brake wheels 
and blocks are also provided upon these 
axles, acting directly upon the heavy 
pinions meshing with the rack-work. 

Current is taken from the trolley wires 
by means of sliding contacts or shoes in- 
stead of wheels. It is estimated that the 
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The boldness of engineering design 
shown in the construction of the Jung- 
frau railway has attracted to the work the 
attention of engineers in all parts of the 
world. The progress of the work upon it 
will be carefully watched and it is trusted 
that its success, which seems likely, may 
prove a sufficient reason for the equip- 
ment of many other long and difficult lines 
with electric traction apparatus using 
polyphase current directly upon the mov- 
ing machinery. 

EAS Se 
A Westinghouse Dividend. 

The Westinghouse Electric and Manu- 
facturing Company has declared a regu- 
lar quarterly dividend of one and one- 
half per cent on the assenting stock, pay- 
able February 15. The books will close 
February 5 and reopen February 21. 
eo — 


Tucker, Anthony & Company, of Bos- 
ton, are at the head of a syndicate which 
wil] build a 40-mile electric road between 
Columbus and Newark, Ohio. The com- 
pany will be known as the Columbus, 
Buckeye Lake & Newark Traction Com- 
pany. The company is already incorporated 
and has its franchises. About 15 miles of 
grading has already been accomplished. 
It will have $1,250,000 five per cent bonds 
and $1,250,000 stock. The road will 
serve a population of about 250,000 people. 


Fie. 8.—A JUNGFRAU ELECTRIC RAILWAY LOCOMOTIVE, SHOWING OVERHEAD SLIDING 
CONTACT SHOES. 


curious construction. Upon the car of 
the elevator will be mounted a three-phase 
motor moving toothed pinions working in 
racks on the sides of the shaft. 


Its franchises are especially valuable, as 
they not only give the company authority 
to connect the two cities but build through 
the principal streets of both Columbus 


and Newark. i 
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The Poulsen Telegraphone in the 
United States. 

One of the most notable pieces of ap- 
paratus exhibited at the Paris Exposition 
last Summer, and one that perhaps at- 
tracted more attention than any other 
shown in the electrical section, was the 
extraordinary form of phonograph invent- 
ed by Mr. Valdemar Poulsen, a Danish 
engineer. It will be remembered by read- 
ers of the ELEcTRICAL Review that the 
instrument was fully described in the is- 
sue of this journal for June 20, 1900. 

The telegraphone consists of a steel 
wire which is generally, for the sake of 
convenience, wound on a brass cylinder 
in a rather close spiral, and a very small 
electromagnet, or pair of electromagnets, 
the poles of which embrace the wire close- 
ly. The arrangement of the apparatus is 
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such that the wire may be drawn between 
the poles of the magnet at a considerable 
speed by the rotation of the cylinder, or in 
other forms of the apparatus by unreeling 
it from one reel and spooling it on another. 
When a telephone transmitter is connected 
in circuit with the small electromagnet 
and speech or other sound is made before 
it, it is easy to see that there is a fluctuat- 
ing field of magnetic force set up between 
the poles of the small electromagnet and 
in a direction transverse to the axis of 
the moving steel wire between them. This 
causes a certain magnetization of the wire, 
which is supposed to be homogeneous as 
regards its magnetic condition when it is 
passed through the apparatus. The mag- 
netic fluctuations following the current 
waves in the telephone circuit impress 
themselves upon the wire as disturbances 
of its magnetic condition exactly corre- 
sponding in intensity and direction to the 
fluctuations causing them. If, now, a 
telephone receiver is connected in place of 
the transmitter and the wire is again run 
through between the poles of the small 
electromagnet the latter becomes virtually 
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a form of dynamo machine, and currents 
are generated in the coils surrounding 
its cores in exact accordance with the fluc- 
tuations of magnetization in the wire pass- 
ing between its poles. In this way there 
is reproduced in the telephone circuit cur- 
rent waves identical with those that orig- 
inally caused the magnetization of the 
wire, and hence the instrument becomes a 
singularly perfect form of phonograph. 
How perfect it is one can only know by 
hearing its reproduction of the voice. 
There is an entire absence of the scratch- 
ing and buzzing sounds from which no 
form of mechanical phonograph is entire- 
ly free. The reproduction of speech is 
clear and exceedingly distinct, the sound 
greatly resembling that of conversation 
over a good telephone line. The most 
notable feature of the reproduced sound 
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Fia. 1.—THE POULSEN TELEGRAPHONE, CYLINDER TYPE. 


is the apparently entire absence of all ex- 
traneous sounds whatsoever. 

The wire may be restored to its original 
condition by magnetizing it in one direc- 
tion in a strong constant field. This is 
accomplished by running the wire between 
the poles of the small magnet when the 
latter is permeated by considerable direct 
current. It is stated that a record on such 
a wire has been reproduced 2,200 times 
without losing its force or character. The 
“eleaning” of the wire of its record by 
means of the steady magnetization is very 
perfect, no trace of sound being heard 
on wire thus treated. It is stated, how- 


ever, that in the case of a cylinder which 


had become rusted through exposure to 
the air, the wire was vigorously cleaned 
by means of sand-paper and oil, it being 
thought that this might remove the record 
as well as the rust, but the record remained 
practically intact after this treatment. 

A number of the instruments in their 
various forms have recently been brought 
to this country by some gentlemen of the 
Danish company and have been exhibited 
by them to the engineering representa- 


now in the United States. 
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tives of large operating telephone compan- 
ies and other people interested in this 
class of work in the United States. It 
is understood that negotiations are now 
pending for the American rights to the 
instrument. 

The accompanying illustrations give an 
excellent idea of the types of instrument 
Fig. 1 shows 
a cylinder form of telegraphone, the cylin- 
der being covered with a spiral of fine 
steel piano wire upon which, in a frame, 
ruins the small electromagnet shown in 
actual size in Fig. 2. This is used both 
for making the record, for reproducing 
it and for cleaning the wire of its magnetic 
strains. The box in the background con- 
tains a battery and small motor for operat- 
ing the cylinder. Another ingenious and 
interesting form of the instrument is 


Fra. 2.—TELEGRAPHONE ELECTROMAGNET— 
ACTUAL SIZE. 


shown in diagram in Fig. 3. In this 
instrument a continuous wire or steel 
tape is used running over two drums, 
and at E is placed a record-making 


Fic. 3.—BanpD TELEGRAPHONE FOR 
DISTRIBUTING MESSAGES. 


electromagnet. A large number of other 
electromagnets reproduce this record one 
after the other in telephone circuits ap- 
propriately connected to them, so that the 
instrument becomes available for the re- 
production of a single message in a large 
number of circuits and is useful for send- 
ing out stock quotations and such other 
matter as must be duplicated to a large 
number of subscribers. The tape after 
passing these magnets is cleared of its 
record by the magnet R, which is per- 
meated by direct current. 

In the larger instruments, using a long 
tape or wire reeled on drums, the capacity 
of the machine is sufficient for about one 
hour’s continuous operation. The smaller 
cylinder machines as now made are suit- 
able for records of about two minutes in 
length. The gentlemen who are here in 
charge of the apparatus express the be- 
lief, which may readily be granted, that 
what the instrument has accomplished so 
far is merely an indication of what its 
future perfection may bring forth. It is 
available either as a phonograph or as a 
means of recording telephone conversa- 
tions and reproducing them at will, as a 
distributor for telephone announcements 
or signals, and in a variety of other ways 
which will readily suggest themselves to 
any one examining it. 
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A NEW PAGE-PRINTING 
TELEGRAPH- I.* 


BY WILLIAM B. VANSIZE. 

The problem of automatically record- 
ing telegraph messages in Roman type 
is one that has fascinated inventors al- 
most from the days of Morse. Royal E. 
House invented a type printing telegraph, 
which was in successful operation in this 
country in competition with the Morse 
and Bain systems prior to 1857. Many 
years ago the stock ticker was perfected, 
and the Hughes, a tape printing telegraph, 
and several modifications of it have been 
employed for a long time with success 
by various telegraph administrations, 
chiefly on the Continent of Europe. But 
it is only within the last vear or two, al- 
most at the close of the nineteenth een- 
tury, that the problem of constructing a 
long-distance, high-speed, page-printing 
telegraph has been solved. A printing 
telegraph of this kind has recently come 
to my attention. 

It has received the commendation of 
practical men in the telegraph service, 
and is believed to be of such simplicity 
and merit as to win for itself and main- 
tain a position among the apparatus and 
instruments in constant use on commer- 
cial telegraph lines. The arrangement 
referred to has been devised and con- 
structed by and under the direction of 
Donald Murray, an Australian journalist, 
without prior practical experience in tele- 
graph work. 

A RETROSPECT. 

Looking back over the last 30 years, 
a substantial part of which time has been 
spent in the service of the large telegraph 
corporations, I can recall but compara- 
tively few arrangements of apparatus 
which have passed the experimental stage 
and gone into commercial use. In 1869 
there was the well-known Morse key and 
spaced alphabet, with the relay and sound- 
er, and in some few instances the emboss- 
ing register at way stations. In 1872 or 
1873, circuits were equipped with bal- 
anced receiving apparatus and continuity 
preserving transmitters for duplex trans- 
mission. A little later, reversals of 
current were used for one set of sig- 
nals, and variations in current strength 
for another set of signals, afford- 
ing two transmissions in the same di- 
rection. By duplexing the last-named 
arrangement the quadruplex was brought 
to a more or less satisfactory condition 
through the efforts of Edison, Nicholson, 
Prescott, Gerrit Smith and others. About 
1875 there was introduced on the lines of 
the Atlantic and Pacific Telegraph Com- 
pany an automatic system of transmis- 
sion improved by Little and Edison, em- 
ploying a perforated paper strip at the 
transmitting station, and a chemically- 
prepared paper strip to record the Morse 
characters at the receiving station. Some 
years later the Wheatstone system was 
first employed by the Western Union Tele- 
graph Company. Later Mr. Delany’s 
arrangement for distributing a single 


*A paper presented before the American Institute of 
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main line between anumber of sending and 
receiving operators at separated stations 
was employed on a special line between 
Boston and Providence. Numerous sys- 


‘tems of printing telegraphs, recording 


upon a strip of paper and upon a page, 
have been patented and exploited by cor- 
porations organized for that purpose. 

The Phelps motor printer, in this coun- 
try, and the Hughes printing telegraph 
upon the Continent of Europe, both re- 
cording upon a strip, have had more or 
less extensive employment. 

It is undoubtedly objectionable to use a 
perforated strip for transmitting pur- 
poses; but when to this is added a received 
record to be translated, there exist ob- 
jections which only other merits, as in 
the case of the Wheatstone apparatus, 
partially compensate. At the other ex- 
treme is the simple Morse requiring no 
added time interval for translation at 
either end of the circuit; the operation of 
transmitting and recording being substan- 
tially co-extensive with the time in transit. 


RECENT DEVELOPMENTS. 


The later improvements in printing 
telegraphs have been directed to finding a 
substitute ror the direct manual operation 
of the keyboard and the employment «f 
automati? transmission like that of the 
Wheatstone system, by the use of perfo- 
rated tape. The work of the operators in 
transmitting messages is thus first stored 
in the perforated tape, produced at any 
convenient speed, and the automatic 
transmission may take place at a high 
and uniform rate, the line and receiving 
instruments being worked to their full ca- 
pacity. Another means for overcoming 
the delay due to direct manual transmis- 
sion is to divide up the use of the line 
among several operators, a locking device 
holding the line for an interval at the 
service of each in turn. Jn this case while 
the speed of the operator may be slow, the 
total use of the line and instruments is 
greater than one operator could achieve 
working at his highest rate. There are 
two arrangements of apparatus now re- 
ceiving attention employing the transmit- 
ting tape; that of Charles L. Buckingham, 
and that of Donald Murray, the latter 
here under consideration. The French 
system of Emile Baudot and the American 
system of Professor Rowland employ an 


arrangement for dividing the use of the’ 


line among several operators. 

What telegraph officials really need is 
the simplicity of the Morse system com- 
bined with increased speed of transmission 
and economy of time between the trans- 
mitting customer and his addressed corre- 
spondent. Up to the present time noth- 
ing has surpassed the Morse for this pur- 
pose. We may economize time on the 
wire by the Wheatstone, by the chemical 
automatic system referred to, or by the use 
of Delany’s multiplex system ; we can pro- 
vide for a special class of telegraph busi- 
ness by adopting some of the high-speed 
transmitting systems like those contem- 
plated by Professor Crehore, or by De- 
lanv’s modification of the chemical auto- 
matic. For these high-speed systems re- 
quiring preparation for transmission at 
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one end and translation for delivery at the 
other end, a demand must be created by 
the requirements of a class of business to 
be transmitted and delivered faster than 
the mail, and somewhat slower than the 
transit time of the Morse system. 

In the recent development of Morse 
there is an analogy between the con- 
test between the armor and armor- 
piercing projectiles on the one hand 
and the transmitter and receiver of the 
Morse code on the other. In the case of 
armored vessels an increase in the thick- 
ness or resistance of the armor has been 
answered by increased capacity for pene- 
tration by the projectile, and vice versa. 
In the early days the embossing or record- 
ing register could easily record the most 
rapid Morse sender. When receiving by 
sound it is an effort to keep up with the 
speed of a rapid sender, where the re- 
ceiver uses pen to record in script. When 
the typewriter is substituted for the pen, 
the receiver can more than keep pace with 
the sender: if we introduce automatic 
Morse transmission we surpass the power 


of the human ear to receive and translate 


to the typewriter. If we transmit me- 
chanically and record mechanically by 
means of a typewriter we shall have elim- 
inated these human agencies with their 
limitations, and that is what Mr. Murray 
has done in a very complete and satisfac- 
tory manner. 

Before further considering Murray’s ar- 
rangement, I want to assign due credit to 
my friend, Chas. L. Buckingham, who has 
a marvelously ingenious system in com- 
mercial use on the lines of the Western 
Union Telegraph Company. The re- 
ceived record is made in print on the or- 
dinary telegraph blank; the transmission 
is by means of a perforated paper strip. 
It has a maximum capacity of about 100 
words a minute on a circuit between New 
York and Chicago. The circuit can be 
duplexed to double the stated capacity. 
Its use, I believe, is successful, and com- 
mercially so. 


MURRAY'S SYSTEM — TRANSMITTING AR- 
RANGEMENT. 

Mr. Murray employs a special alphabet, 
perforating the transmitting tape with a 
keyboard perforator, having a separate 
movable lever for each character; each 
character occupies an unvarying linear 
space on the tape, and consists of five per- 
forated and unperforated subdivisions of 
such space. The difference in the number 
and succession of these subdivisions OF 
perforations imparts the designating 
characteristics. There are no spaces 
between successive letters or characters. 
Either makes and breaks, or reversals can 
be used in transmitting. It is to this fun- 
damental fact—all letters of the same 
length—that the success of the system 18 
due. Each letter occupies half an inch 
on the transmitting tape, and a similar 
length on the receiving tape. The result 
is that a comparatively simple transmit- 
ting tape perforator worked by an ordin- 
arv typewriter keyboard is rendered pos- 
sible; there is no necessity for employing 
a complicated differential paper feed 
mechanism to provide for letters of vary- 
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ing length. In connection with the or- 
dinary typewriter keyboard there is a 
group of ten punches, one punching mag- 
net, and one spacing magnet, controlling 
a motor-driven escapement. 


THE RECEIVING APPARATUS. 


At the receiving station there is an 
electromagnet perforating device whieh 
accurately reproduces the transmitting 
tape by producing corresponding perfora- 
tions and spaces. This received perfo- 
rated tape passes from the receiving per- 
forator into the typewriter operating de- 
vice. This typewriter operating device 
consists of five longitudinally reciprocat- 
ing bars or “combs,” 39, Fig. 1, presenting 
five pointed terminals, 40, to a. perforated 
plate or die, 38. The perforated tape 
passes between the surface of the perfo- 


TRANSMITTING STATION 
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into a groove a motor-driven cam engages 
it and produces a movement of the type- 
writer lever. The movement of the die 
and paper tape and of the typewriter key- 
lever is produced by motor-driven cams. 
It will be seen that this mechanism will 
operate not only a typewriter, but any 
keyboard machine such as a typesetting 
machine or linotype. The perfected re- 
ceiving tape is therefore available for set- 
ting tvpe automatically. 
THE GENERAL DIAGRAM. 

In the general diagram (Fig. 1) shown, 
there is the apparatus at the transmitting 
station, connected by a single main line, 9, 
with the apparatus at the receiving station. 
I have placed a double marginal line 
around the apparatus at the transmitting 
station to distinguish it. The vibrating 
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rated plate and the pointed terminals of 
the bars. The pointed terminals of these 
bars register respectively with the five 
holes in the die. The tape is moved along 
between the die and the pointed ends of 
the bars step by step, the length of a letter 
or character at each step, say one-half 
inch. When perforations in the tape co- 
incide with the pointed ends of the bars, 
and corresponding perforations in the 
plate and die, and the plate is 
moved toward the pointed ends of the bars, 
the bars are or may be separated into two 
groups; one group is moved longitudi- 
nally, corresponding with the unperfora- 
ted subdivisions of the tape, the other 
group project through the perforations in 
the tape and in the die, and are unmoved. 
Lying over the five bars or “combs” at 
right angles thereto, are a series of thin 
metal strips, 41; each strip is mechan- 
ically connected with its individual key 
lever on the typewriter. The upper surfaces 
of the five bars first described are notched 
arbitrarily. These notches are caused to 
be aligned below any one of the strips 
under the control of the perforated tape 
and die; when any one of the strips drops 


reed, 1, is in a local circuit with an elec- 
tromagnetic motor, 2. The reed makes 
and breaks its own circuit, and is sub- 
stantially like the well-known La Cour 
phonic wheel device. The “prickers,” 4 
and 5, familiar features in the Wheat- 
stone transmitter, are located as usual in 
line with the advancing lines of perfora- 
tions in the transmitting tape, 3; 6 and 7 
are reciprocating rods engaging respect- 
ively with opposite terminals of the cen- 
trally-pivoted, pole-changing switch arm, 
8. The parts shown are all essential 
parts of the well-known Wheatstone trans- 
mitter, which is here used practically 
without alteration, except that the prick- 
ers, 4 and 5, are arranged to move or re- 
ciprocate together instead of alternately, 
thereby enabling any described multiple 
of a single impulse to be transmitted. 
The ordinary arrangement of the Wheat- 
stone transmitter can only transmit unit 
signals or odd number multiples thereof ; 
it is practically an alternating-current 
generator. The Wheatstone signals have 
to be built up by omitting a positive or 
negative impulse, hence an ordinary 
Wheatstone transmitter can transmit a 
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dot or a dash equal to three or five dots, 
but can not transmit a dash equal to two 
or four dots. Mr. Murray, to avoid this 
difficulty, arranges the prickers to recipro- 
cate together instead of alternately. 
There is thus obtainable transmitted im- 
pulses or dashes equal to one, two, three, 
four, or five dots, with corresponding 
spaces. 

In transmitting, the number of im- 
pulses thrown upon the main line is min- 
imized by producing the impulses locally 
at the receiving station, and employing 
only sufficient main line impulses to deter- 
mine the action of the perforator. At the 
receiving station there is, therefore, a 
main-line relay to determine the action of 
the punching magnet, and a governing 
relay which operates to maintain unison 
between the main-line impulses as they 
arrive and corresponding impulses in the 
local circuit. For the purpose of creating 
these local uniform impulses there is a 
vibrating reed, 11, operated by an electro- 
magnet, 10. The circuit of this magnet 
extends from the local battery, 18, 
through the reed, 11, contact point, 14, 
wire, 24, magnet, 10, wire, 25, armature, 
26, of the governing relay, thence by way 
of the points, 27 or 28, and wire, 29, to 
the battery. The precise operation of the 
governing relay I will describe presently. 
The receiving perforator is composed of a 
punching magnet and a spacing magnet; 
the punching magnet operates a spring- 
retracted, pivoted armature bar, 33, me- 
chanically connected with the punch, 34, 
reciprocating through a guide-block and 
engaging the tape, 32, upon the surface of 
a suitable die, over which the tape passes. 
The tape is fed along by a star wheel lo- 
cated on a motor-driven shaft, 35, and 
upon this shaft is an anchor escapement 
under control of the spacing magnet. 
The vibrating reed, 11, alternately makes 
and breaks the local circuit of the spacing 
magnet; this circuit extends from battery, 
17, to the reed, 11, contact spring, 15, 
wire, 30, through the magnet and wire, 31, 
to the battery. The punching magnet is 
in a local circuit with a break-point op- 
erated by the vibrating reed, 11, and con- 
trolled by break points of the punching 
relay, so that while the reed is continually 
generating local circuit impulses, these 
impulses are effective to operate the 
punching magnet at such times only as 
the punching relay is closed upon its front 
contact. This local circuit passes from 
the battery, 17, through reed, 11, to con- 
tact point, 16, thence by wire, 19, arma- 
ture bar, 20, contact, 21, wire, 22, through 
the punching magnet, and wire, 23, to the 
battery. It will thus be seen that the reed 
11, is continually making and breaking 
two circuits alternately; first, that of the 
spacing magnet, which is a continuous 
operation ; and second, that of the punch- 
ing magnet, which is an intermittent oper- 
ation, rendered so by the action of the 
punching relay. This punching relay 
and also the governing relay may be 
either neutral relays responsive to makes 
and breaks, or they may be polarized re- 
lays responsive to reversals of current. 
As the reed, 11, vibrates, the electric im- 
pulses in the spacing magnet circuit per- 
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mit a steady progressive movement of the 
tape, 36. Upon the arrival of an im- 
pulse of current from the transmitting 
station, the contact points, 20 and 21, 
of the punching relay are held closed for 
one, two, three, four, or five times the 
time interval of one dot length, and while 
this relay circuit-breaker is closed, the 
punch, 34, operates to perforate the tape 
as many times successively as permitted 
by the time-length or duration of the 
transmitted impulse upon the main line. 
Mr. Murray has thus avoided the necessity 
of transmitting over the main line all im- 
pulses necessary to produce spacing, and 
all but a fractional part of the impulses 
necessary to produce the perfora- 
tions. It is of vital importance, however, 
to preserve unison between the arriving 
transmitted impulses in the main line and 
the local punching and spacing impulses 
at the receiving station. This is done in 
the following manner: 


HOW UNISON IS MAINTAINED. 

The governing relay operates a circuit- 
breaker, 26, moving between two fixed 
contacts, 27 and 28, electrically connected 
to the same circuit terminal, so that the 
moving contact in going from one to the 
other operates to open the circuit during 
its time of transit only. I have referred 
to this briefly as “armature transit time.” 
This break in the local vibrator circuit 
takes place at the beginning and end of 
each main-line signal, and as the main- 
line signals arrive at a uniform rate and 
are of unit or multiple unit duration, the 
governing relay operates its break-point 
at uniform unit intervals or multiples of 
these intervals. In the same circuit in 
which this break-point operates, there is 
also the break-point, 14, of the motor- 
magnet, 10, which works on the familiar 
buzzer principle. There are thus two 
break-points in the same circuit. Tf 
thev open and close together, then full vi- 
bratory impulses flow through the motor 
magnet. If, on the other hand, the rate 
of vibration of the reeds tends to accel- 
erate, or the rate of the arriving current 
signals tends to lag, then the two breaks 
occur more or less alternately and conse- 
quently less current gets through—the 
impulses are clipped—and the rate of vi- 
bration of the reed is reduced. In prac- 
tice the receiving vibrator is set to go one 
or two per cent faster than the rate of the 
arriving signals, and then the governing 
action of the two interfering break-points 
in the same circuit results in the estab- 
lishment of a steady dynamic balance be- 
tween the accelerating tendency of the 
reed and the retarding tendency of the 
arriving main line signals. By this ar- 
rangement the necessity for sending cor- 
recting impulses over the main line to se- 
cure synchronism is avoided, the correct- 
ing impulses being obtained locally with 
the cooperation of the main-line signals 
themselves. 

It is to be understood that movable 
weights are present upon each reed, that 
of the transmitting station and that of the 
receiving station, and by varying the po- 
sition of the weight upon the reed the 
rate of vibration and the rate of transmis- 
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sion may be changed. At the receiving 
station there is provided means whereby 
the rate of vibration of the reed may be 
varied in harmony with variations in cur- 
rent in its motor-magnet circuit. Under 
normal conditions with a motor-magnet 
and circuit operated by break-points car- 
ried by the reed, an increase of current, 
resulting in increased magnetic effort, will 
decrease the rate of vibration, and, 
conversely, a decrease of current re- 
sulting in decreased magnetic effort will 
accelerate the rate of vibration. This is 
believed to be due to eddy-currents gen- 
erated by the magnetic field of force and 
the movement of the reed in such field. 
The action described, while it has a damp- 
ing effect, is of no practical use as a means 
of regulation for the work to which the 
reed is here put, because of its exceeding- 
ly limited range. It is necessary in main- 
taining unison to have a considerable 
range of variation in the speed of this 
reed, such variation in speed to be attained 
in response to variation in the length of 
current impulses of uniform strength. 


CONSTRAINED VIBRATION OF THE REED. 


To secure this result there is placed at 
or near the free end and upon the oppo- 
site sides of the reed, resilient stops, 
shown at 12 and 13. These springs receive 
the reed on each side with a cushioning 
effect and impart an initial return move- 
ment. In explanation of this result it is 
to be recalled that the rate of vibration of 
a reed varies with its length, mass, and 
the distribution of such mass; increase of 
current in the motor-magnet circuit in- 
creases the amplitude of vibration without 
varying the speed beyond the slight elec- 
tromagnetic damping effect already de- 
scribed. The energy imparted to the reed 
by the motor magnet is dissipated by the 
air resistance and molecular friction in 
the reed; an increase in the propelling en- 
ergy brings a corresponding increase in 
the dissipation noted. Therefore, while 
the amplitude of vibration is widened, the 
speed is not increased. If fixed limiting 
stops be provided, to limit the amplitude 
of vibration, the energy of the reed can not 
then be dissipated in the manner first de- 
scribed to the same extent, and there re- 
sults an increase in the rate of vibration, 
while a portion of the energy imparted 
to the reed is dissipated in heat generated 
at the point of impact. To avoid this loss 
and further increase the rate of vibration, 
the energy which would otherwise be lost 
at a rigid contact is stored in the re- 
silient devices, 12 and 13, already referred 
to, to cushion the impact of the reed, and 
impart an initial return movement. Bv 
this expedient, the movement of the reed 
is rendered smooth and uniform; it is 
freed from the interference due to the 
impact with a rigid stop, which acts to 
jar and disturb the normal rate of vibra- 
tion, and its rate may be varied by varying 
the current impulses. 

In further explanation of this device 
we may recall the fact that, within the 
limits of elasticitv, a helical spring varies 
in length in arithmetical ratio with the 
force extending it; that is to say, if a hel- 
ical spring extends one inch with a weight 
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of one pound, it will extend two inches 
with a weight of two pounds, and so on. 
Within restricted limits the same rule 
holds good with simple flat springs of uni- 
form thickness, like those commonly em- 
ploved for electrical contact purposes. 
It has been found by experiment that 
springs of this kind, whether arranged for 
tension or for compression, do not vary 
the rate of vibration of the motor-driven 
reed to any appreciable extent in response 
to variations of current in the motor-mag- 
net circuit; buf if resilient stops are con- 
structed and arranged, like 12 and 13, to 
rapidly compound their resistance to the 
impact of the reed, they are practically 
operative for the purpose of varying the 
rate of vibration in response to variation 
in current. 


> 
The Ganz Traction System. 


It was noted in the ELECTRICAL REVIEW 
lately (January 19) that the lowest bid 
received for the equipment of the old 
Metropolitan District underground rail- 
way, in London, was from Messrs. Ganz 
& Company, of Budapest. The subjoined 
note from a British contemporary refers 
to this system: 

“Sir William Preece and Mr. T. Parker 
have started for Budapest in order to re- 
port on the electric traction system which 
has been developed by the firm of Ganz 
& Company, of that town. The object of 
the visit is to make a report to come 
before the directors of the Metropoli- 
tan District railway. The Ganz sys- 
tem of electric traction was referred 
to at the recent discussion on elec- 
tric locomotives for main-line traffic, 
read by Mr. W. Langdon before the In- 
stitution of Electrical Engineers. In it 
three-phase currents are employed at high 
voltage, no less than 3,000 volts being 
used on the overhead wires above the track. 
The novelty in the system is the employ- 
ment of two motors in series when start- 
ing up. The first motor has its field con- 
nected with the collectors from the line 
wires. The rotor of this motor is con- 
nected to the field of the second motor, 
whose rotor can be regulated in the usual 
way. In consequence of this, much 
greater powcr can be attained when start- 
ing, as the frequency of each unit of the 
combination is half that of the supply. 
In the same way when it is desired to stop 
the train by reversing connections, energy 
can be restored to the line until the speed 
has dropped to half of the maximum. 
We presume that the above engineers will 
inspect the experimental line which 
Messrs. Ganz & Company have established 
in Budapest. This has given such satis- 
faction that considerable lengths of rail- 
way in Italy are being converted for elec- 
tric traction.” 
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Science 
Brevities 


Spectra of Radium and Polonium—By 
means of Runge’s method of fusing the 
salt into a platinum coil and then using 
it as an anode for a spark-gap, Herr G. 
Berndt has discovered no less than 15 
lines of the polonium spectrum. An Elec- 
trician abstract says: This is all the more 
interesting as no measurements of the 
lines due to polonium had yet been made. 
The two strongest lines in the photograph- 
ic spectrum have a wave-length of 3,361.5 
and 3,349.2 Angstrom units respectively, 
with a maximum error of 1.5 units. 
Active bismuth nitrate of intensity 300 
was used for the measurements. For extend- 
ing the known spectrum of radium, the 
author used active barium chloride and 
bromide. Salts of the intensity 240 only 
gave the radium line at 3,814.59. But a 
salt of activity 1,000, prepared in Paris, 
gave, in addition, the lines 4,682.346, 
3,814.591 and a new line, 2,708.6. Down 
to wave length=2,1!1l0 no further radium 
lines were found. The spark was in all 
cases furnished by two Leyden jars 
charged by a large induction coil, and the 
platinum coil was kept in a state of in- 
candescence. Under these circumstances, 
the space between the electrodes was filled 
with the vapor of the salt, and the plati- 
num and air lines were quite faint. 


Pressure and Temperature in the Elec- 
tric Spark —Herr E. Haschek has supple- 
mented his own and Mache’s experimental 
work on the pressure and temperature 
within the electric spark by a theoretical 
treatment based upon the conceptions of 
Schuster. According to an Electrician 
abstract, it is supposed that at the be- 
ginning of the discharge certain minute 
particles, whether of air or of electrode 
material, are projected with a great veloc- 
ity from both electrodes. Their initial 
velocity between zinc poles would be about 
3,000 metres per second, but owing to the 
resistance of the gas traversed, this veloc- 
ity would fall to about 400 metres per 
second by the time the particles are four 
millimetres away from the electrodes. 
The collisions which bring about this re- 
tardation also produce a rise of tempera- 


ture, and the retardation itself produces 
an accumulation of particles which gives 
rise to an increase of pressure. -Both 
pressure and temperature show a strictly 
corresponding distribution. With five 
large Leyden jars and a spark-gap of 8 
millimetres the maximum temperature 
would be some 1,000 degrees in the centre, 
and the maximum pressure would amount 
to some 28 atmospheres. This is of the 
same order as the pressure determined ex- 
perimentally. 
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The Auroral Spectrum—On the Danish 
expedition into Iceland, the spectrum of 
the aurora borealis was photographed, and 
compared with the spectrum of the brush 
discharge from a metallic wire, but espe- 
cially with the photographic spectrum of 
the light around the negative electrode of 
a discharge tube containing oxygen, a 
Scheiner spectrograph being employed. 
The auroral spectrum has a “principal 
ray” of wave-length about 556 tenth- 
metres, two strong bands at 428 and 
392 tenth-metres, and numerous weak- 
er bands extending into the violet as 
far as 337 tenth-metres. The spectrum 
of the brush-discharge contained all of 
these bands save those at 428 tenth-metres 


and 392 tenth-metres; the cathode dis- 
charge in oxygen reproduced quite closely 
the entire auroral spectrum, though it 
showed also a number of foreign lines, 
due probably. to the presence of oxides of 
C and N in the discharge tube. In 
estimating relative intensities of the 
auroral bands, says Terrestrial Magnetism, 
the arbitrary values 9 and 12 were given 
respectively to the bands of wave-length 
428 and 392 tenth-metres. Many of the 
weaker bands, however, were sometimes 
absent altogether, making an accurate 
comparison with the intensities of the 
cathode discharge bands impossible. 


Trolley Currents and Magnetic Observ- 
ateries—At the magnetic observatory in 
Pare St. Maur, near Paris, great disturb- 
ances were noticed in the recording in- 
struments owing to a neighboring trolley 
line, which passed at a distance of 3,200 
metres. The effect was not a continuous 
displacement of the needles, but a series 
of symmetrical, though irregular, vibra- 
tions about their normal positions. This 
fact led to the hope, says Terrestrial Mag- 
netism, that those movements due to the 
electric current might be suppressed with- 
out impairing the value of the photo- 
graphic curves. For this purpose the fol- 
lowing means were employed on the bi- 
filar and declination instruments: First, 
bar magnets five centimetres long were 
placed below the needles; second, each 
needle was weighted until its moment of 
inertia had been increased one-third; 
third, a copper damper was placed close to 
the face of each needle. Comparisons 
were made between the instruments thus 
modified and another set of the usual 
form. Three different stations were oc- 
cupied at varying distances from the car 
line: 1. Tramway 3,200 metres distant. 
The normal bifilar showed disturbances as 


great as 0.0002 centimetre-gramme-second 
units, while these oscillations disappeared 
completely on the modified instrument. 
2. Tramway 1,050 metres distant. Dis- 
turbances on the normal bifilar frequentlv 


greater than 0,0003, which were reduced 
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on the modified instrument to 0.00003. 
3. Tramway 240 metres distant. Effect 
on normal bifilar of the order 0.0005; on 
modified bifilar, 0.00005. The disturbing 
oscillations were thus reduced in the ratio 
of 10 to 1. A comparison of the curves 
seemed to indicate that minute changes 
in the earth’s magnetism were as faith- 
fully recorded on the modified instrument 
as on the one of normal form. 


Arc Spectra — In the Astrophysical 
Journal, Professor Henry Crew describes 
some very interesting experiments he has 
recently made on the differences in the 
spectra of various metals when the arc 
producing the light was surrounded by 
ordinary air or hydrogen. The investiga- 
tion was undertaken in the hope that the 
new condition might have some selective 
effect on the spectrum lines, and thereby 
facilitate their grouping into series. The 
are was produced in a brass hood made in 
two halves; into one of these the two elec- 
trodes were fitted by insulated bearings, 
provision being made for one of the elec- 
trodes being rotated from outside. The 
opposing edges of the two hemispheres 
were then screwed together and a gas- 
tight joint obtained. Opposite the space 
between the poles, the hood was provided 
with an opening carrying a brass tube 
some 12 inches long, having at its outer 
end a quartz lens which served to project 
an image of the enclosed are on to the 
slit of a concave Rowland spectograph of 
10-foot radius. The hydrogen was sup- 
plied from three large electrolytic cells, 
and, after passing through a drying tube, 
was allowed to continually pass through 
the brass hood, the surplus being ignited 
at a stopcock. The first indication of the 
effect of the hydrogen was to materially 
diminish its intensity, so much so that in 
some cases the exposure had to be from 
five to one hundred times that necessary 
in air only. In addition there is a most 
conspicuous change of relative intensity 
among the lines of any one substance. 
Tables are given of the lines affected in 
the cases of magnesium, zine and iron. 
In magnesium, the characteristic line at 
wave-length 4,481 has an intensity in 
hydrogen 10 times as great as in air, this 
change being similar to that obtained in 
passing from the arc to the induction 
spark. In the case of iron many lines are 


greatly enhanced in intensity, but these 
are not the same lines which are enhanced 
in substituting the spark for the arc con- 
dition ; but the author states that all lines 
in the are spectrum which are affected 
by the hydrogen atmosphere, whether en- 
hanced or diminished in intensity, belong 
to the spark spectrum also. On the other 
hand, the lines which belong to Kayser 
and Runge’s series are unaffected by the 
change from air to hydrogen, 
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In the practice of his profession, the 
electrical engineer is constantly facing 
radical amplifications of the one time 
limitations of his field for work. To those 
of us whose daily oceupation is largely 
confined to the successful commercial man- 
agement of electrical enterprises, the busi- 
ness details connected with which tax our 
attention, these changing conditions are 
often perplexing, while their multiplicity 
reduces rather than stimulates our curi- 
osity regarding them. In this, as in other 
ficlds, however, fortune favors us. Time 
attacks the “invincible formula” in 
which our scers clothe their theories, and 
gradually intricacies unfold until com- 
paratively simple illustrations suflice to 
make clear seemingly complex phenomena. 

This paper treats of one of the most 
useful electrical devices that the end of 
the century has placed at the disposal of 
the engineer, and I trust the paper may 
in some measure extend your appreciation 
of the worth of the device. 

The synchronous converter is the chief 
exponent of a type of machine that em- 
bodies a greater number of the principles 
underlying the design and construction of 
dynamo-electric machinery than any other 
apparatus used in the development and 
distribution of clectric power. And yet, 
it is in many respects a wonderfully simple 
machine. The direct-current dynamo has 
been in use, relatively, for so long a time, 
and we have become so familiar with it, 
‘that it is no longer regarded as a compli- 
cated mechanism. In the same way the 
alternator is so frequently met with that 
it has become a well understood part of 
station equipment. In fact, the direct and 
alternating-current dynamos have been 
partners from the first, and we instinct- 
ively associate them together. But who 
does not look with interest at the modern 
“rotary” or synchronous converter ? 

The combination of the direct and alter- 
nating-current machines into a single unit 
has resulted in the production of a mar- 
velously ingenious device, and made the 
link between the two great divisions of 
electric power distribution. It is a ma- 
chine which, when belt-driven, develops 
either direct or alternating-current power, 
either separately or simultaneously. Un- 
der these conditions it will fulfill the func- 
tions of cither a direct-current generator, 
an alternating-current generator, or a 
double-current generator. 

If, on the other hand. it is operated 
electrically from a source of direct-current 
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power, it can be used either to develop 
mechanical power as a shunt motor or as 
a source of alternating-current power. In 
ihe latter case, the machine is frequently 
‘alled an “inverted-rotary.” 

And, finally, the machine can be oper- 
ated from an alternating-current source 
of power either as a synchronous motor 
developing mechanical energy, or as a pro- 
ducer of direct-current electrical energy. 
The last-mentioned arrangement is the 
-most common condition of operation of 
the machine, and when so used it is known 
as a “rotary” or a synchronous converter. 

The synchronous converter is, then, 
properly speaking, a device for converting 
alternating into direct-current power. 

In view of the fact that practically all 
electrical rotating machinery is now 
equipped with a distributed coil form of 
winding, the statement is not surprising 
that any direct-current, constant-potential 
generator can be changed into a synchron- 
ous converter by suitably tapping the 
armature coils and leading the taps out 
to collector rings. Or, that’any alternator 
having a distributed winding can be made 
into a “rotary” by suitably tapping the 


junction terminals of adjacent armature 


coils and connecting them to a suitable 
commutator. Jn designing a synchronous 
converter, the latter practice is substan- 
tially what is followed, with the result of 
producing a machine suited to the limita- 
tions imposed by frequency considerations, 
as well as to the other factors governing 
the conversion of power. 

To gain an insight into the theory of the 
working of these machines, let us for a 
moment consider the working conditions 
in direct-current gencrators and motors. 
If a shunt dynamo is operated with a 
given field excitation and at a given 
speed, a given electro-motive force is main- 
tained at the brushes for any specified 
condition of loading. If the same field 
excitation is given to the machine, and 
the same electro-motive force impressed 
at its brushes, the machine will operate as 
a motor; and the direction of its armature 
rotation, the strength of its armature 
current and the power it develops will be 
the same, assuming 100 per cent efficiency. 

But, although the armature currents 
in the machine in the two cases will have 
the same intensity, they will flow through 
the armature conductors in opposite di- 
rections. 

Now, consider the case of an alternator. 
With a given excitation, speed and load, 
the machine will develop a definite volt- 
age, when driven as a generator of alter- 
nating-current energy. If. however, the 
machine is driven electrically, with the 
same field excitation, the same direction 
of rotation, the same speed and the same 
impressed voltage, it will develop an 
amount of mechanical energy that is 
exactly equal to the electrical energy pre- 
viously developed, but the direction of the 
flow of current in the armature at corre- 
sponding instants of time will be opposite 
in the motor to what it was in the gener- 
ator. Of course, for the moment we are 
neglecting all losses inherent to the ma- 
chine, and considering that it has an efli- 
ciency of 100 per cent, and that the line 
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constants are such as to reduce the oper- 
ating constants to electrically the same 
terms. 

That is, if the machine has an (as- 
sumed) efficiency of 100 per cent, other 
things being equal, it develops as a syn- 
chronous motor an amount of mechanical 
energy that is equal to the electrical energy 
it develops when operated as a generator; 
but the current flowing in the armature 
windings is reversed in the two cases. 

It may be generally stated, then, that 
if constant field excitation and constant 
direction of armature rotation be main- 
tained, the flow of current in the arma- 
ture of any clectric machine when used 
as a generator is opposed to the flow of 
current in the armature when the machine 
is used as a motor. 

If we consider a machine having two in- 
dependent direct-current windings on its 
armature, the terminals of the coils of 
which are brought to separate com- 
mutators (a commutator being placed at 
each end of the armature body), we have 
a combination that is known as a dyna- 
motor. Every other slot in the armature 
core contains the conductors of the first 
winding, and the intermediate slots the 
conductors of the second winding. 

If the first winding is adjusted for 110- 
volt work at 90 amperes, and the second 
winding for 220-volt working, it is possi- 
ble to draw 45 amperes at 220 volts from 
the second winding, if the first winding 
is connected to 110-volt power mains. In 
other words, assuming 100 per cent effi- 
ciency still, the machine operating as a 
motor from the 110-volt mains, develops 
{he same amount of power in its second 
or generator winding that it absorbs in its 
first or motor winding, but at an increased 
voltage. The current in the second winding 
will, however, be flowing in a direction 
along the slots that is opposite to the di- 
rection of the current in the conductors 
of the first winding. Such a machine is 
a transformer or converter of direct cur- 
rents, as it transforms the direct current 
to a higher voltage, and thereby performs 
the function that, in alternating-current 
working, is characteristic of the static 
transformer. 

Attention has been called to the fact 
that practically the same form of dis- 
tributed coil winding is now used for both 
alternating and direct-current armatures. 
When all of the junction points of ad- 
jacent coils are brought down to com- 
mutator bars, the winding suffices for a 
direct-current generator. When only the 
junction points under the centres of the 
poles (for a given position of the arma- 
ture) are brought down (those under the 
[IN] poles being connected to one col- 
lector ring, and those under the [S] poles 
being connected to another), the winding 
suffices for a single-phase alternating-cur- 
rent generator. 

From the dynamotor just considered, 
the commutators can be removed and col- 
lector rings substituted, with suitable taps 
connecting the two sets of collector nnas 
to evenly spaced coil junction points on 
the first and second armature windings 
respectively. A machine results which. 
when connected to an alternating-current 
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circuit (of proper frequency), can be made 
to operate as a synchronous motor, de- 
veloping in the second winding alternat- 
ing-current power to the same amount, 
but of double the voltage. Here, then, we 
have an unusual type of alternating-cur- 
rent step-up transformer. The transforma- 
tion differs essentially from that which 
takes place in the static transformer 
simply in that the core over which the 
coils are wound rotates. The first wind- 
ing is the primary, the second the sec- 
ondary, and in these windings, as in the 
windings of the static transformer, the 
currents in the primary and secondary 
flow in opposite directions. This machine 
has no place in commercial development, 
as the static transformer performs all the 
functions of which it is capable better and 
cheaper, but the machine is worth con- 
sidering as a link in the chain of our dis- 
cussion. 

Now, let us go back and consider a 
further modification of the dynamotor. 
Suppose it were wound with two identical 
direct-current windings. Then, as the 
first winding is exactly like the second 
winding, the voltage at each commutator 
would be 110 volts, and the ratio of 
transformation between the two ends of 
the machine would be unity. Currents of 
equal intensity would flow through con- 
ductors of equal section in the two arma- 
tures, and all magnetic effects due to the 
currents in one winding would be com- 
pletely annulled by the currents in the 
other winding. The armature would sim- 
ply spin in its bearings, giving out to one 
circuit what it took from another, as long 
as its efficiency was maintained at the as- 
sumed value of 100 per cent. 

An alternating double-current arma- 
ture corresponding to the above would 
transform its energy at the same unit 
ratio, and could be operated as free from 
all reactions of armature currents upon 
its fields; the currents in the first and 
second windings in this instance also com- 
pletely annulling one another’s magnetic 
effects. 

Now let us make another change. Take 
from the armature body one of the two 
identical direct-current armature wind- 
ings, and replace it by one of the two iden- 
tical alternating-current armature wind- 
ings of the machine just considered. If 
the resulting machine is supplied with al- 
ternating-current power at 78 volts, it can 
be operated as a synchronous motor; and 
from the second or direct-current winding, 
direct-current energy can be drawn at a 
voltage of 110 volts. As by our previous 
assumptions the machine develops and de- 
livers 10 kilowatts of power, the alternat- 
ing current will have to have a value at 
least as great as 128 amperes, to produce 
the required 90 direct-current amperes. 
This machine, which we may call a “syn- 
chronous dynamotor,” is but one step re- 
moved from the synchronous converter. 
As it has two independent windings, there 
1s no electrical contact between the two 
systems. Alternating-current power is 
supplied and direct-current power deliv- 
ered, and the net effect of the currents is 
that they flow in opposite directions 
through the conductors of their respective 
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windings. As the alternating currents 
vary in intensity from zero to maximum 
values, while the direct currents are to all 
intents and purposes constant, we have 
the condition of a fluctuating quantity 
opposite to a constant quantity. There- 
fore, at any given instant, the net mag- 
netizing effect of the armature currents 
may or may not be zero, according as in- 
stantancous values of the alternating cur- 
rents are equal to, or are less, or are great- 
er than the direct currents; but the aver- 
age magnetizing effect of the working com- 
ponent of the alternating current is exact- 
ly balanced by the magnetizing effect of 
the direct current. When, therefore, a 
converter of this double-winding type is 
adjusted to maximum economic working, 
the armature exerts practically no in- 
fluence upon the magnetic conditions 
existing in the field circuit. 

So far we have assumed an efficiency of 
100 per cent for the several machines con- 
sidered; an assumption which, unfor- 
tunately, can never be realized. The “svn- 
chronous dynamotor” discussed in the last 
paragraph has its defects, in spite of all 
assumptions. When running free and 
without load, the power required to over- 
come the hysteresis and eddy currents of 
the armature core and the exciting energy 
required by the field winding are the chief 
losses. As the load comes on the machine 
at the direct-current side, greater and 
greater currents flow in the double wind- 
ings, and to the no-load losses must be 
added at full load the copper losses of both 
the first (or alternating) and the second 
(or direct-current) armature windings. 

In a set consisting of an independent 
synchronous motor and a direct-current 
generator mounted on the same base and 
directly connected, we have to contend 
with a field copper loss, a friction loss and 
an armature copper loss in each machine. 
In a synchronous dynamotor, the field 
copper loss, the friction loss and the core 
loss are reduced, but the armature copper 
losses remain the same as in the case of 
the two independent machines. Now, if 
we could get along with one winding 
on the synchronous dynamotor armature, 
confining both the alternating and the 
direct currents to one winding, a great 
gain would be effected. The direct and 
alternating currents would be flowing in 
opposite directions in common conductors, 
and tend to annul one another. Such an 
arrangement would entirely remove the 
copper loss of one winding and greatly re- 
duce the copper loss of the other. 

The synchronous converter is the ma- 
chine in which this principle is carried 
out. The junction points of the coils of 
the distributed winding on the armature 
of a synchronous motor (whether it be a 
single-phase, a two-phase or a three-phase 
machine matters not) are tapped and con- 
nected to the bars of a commutator. As 
a matter of convenience the collector rings 
are usually placed at one end of the arma- 
ture body and the commutator at the other. 
This is the only modification commonly 
made in the machine. It is then speeded 
up and brought into synchronism with the 
supply circuit in the same manner as 
before the commutator connections were 
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added. Instead of loading the machine 
mechanically, however, the load is applied 
by taking off direct-current power from 
the commutator. Since there is but one 
winding on the armature, the direct cur- 
rents are drawn from the same winding to 
which the alternating currents are sup- 
plied. In a measure it is true that the 
alternating current never enters the wind- 
ing of the machine at all. A large part 
of it never does, but flows directly into the 
direct-current mains, since twice in every 
oscillation of the alternating current the 
direct current entirely neutralizes the al- 
ternating current in the windings. Outside 
of the armature windings, however, the 
direct and alternating currents at these 
times are flowing in the same direction. 
What current there is flowing in the arma- 
ture winding is made up of the differences 
in the instantaneous values of the (con- 
stant) direct and (variable) alternating 
currents in the various armature con- 
ductors. 


The reduction of the average current — 


intensity in the armature conductors 
greatly reduces the dimensions of a ma- 
chine for a given capacity below what is 
required for either an ordinary synchron- 
ous motor or direct-current dynamo of 
similar capacity. This is a matter of con- 
siderable importance and a feature not to 
be overlooked. 

As presented thus far, my paper may 
seem to treat particularly of the single- 
phase converter. It is not my desire, 
however, to limit the discussion to any 
special type of converter, but had it been, 
I should not have chosen the single-phase 
type. Of all synchronous converters, 
the single-phase converter is commercially 
the least useful, and although it is well 
adapted to the illumination of explana- 
tory matter, it is not well suited to the 
needs of practice. However, what has 
been said regarding the single-phase con- 
verter is equally true of the polyphase con- 
verter; in fact, it is true of it in an even 
greater measure. In the polyphase ma- 
chine, such reactions as do exist are less 
abrupt than in the single-phase machine; 
they follow one another in a smoother and 
milder fashion, and, as with people of 
similar characteristics, are easier to get 
along with. 

With this conception of what goes on 
beneath the surface of the all-important 
armature, we can profitably turn to a re- 
view of some of the important characteris- 
tics that make the converter so valuable 
an auxiliary in the distribution of power. 

Mention has already been made of the 
fact that if a given alternating-current 
voltage is impressed at the collector rings 
of a converter we do not get the same volt- 
age between adjacent sets of brushes that 
we do between adjacent collector rings. 
The direct-current voltage will always be 
greater than the alternating-current volt- 
age. This is because the crest of the 
wave of alternating electro-motive force 
can not have a greater value than the 
maximum electro-motive force generated 
in the armature conductors that act in 
series between phase connection taps. 
Moreover, since the effective value of the 
alternating electro-motive-force wave is 
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only 4/2 times the maximum value, it 
is not possible for the effective alternating 
electro-motive force ever to equal the di- 
rect-current electro-motive force; the di- 
rect-current electro-motive force being 
equal to the maximum electro-motive 
force which can possibly be generated in 
the maximum number of armature con- 
ductors which it is possible to have acting 
In series at any one time. 

The table given below shows just what 
the theoretical voltage and current ratios 
are in different types of converters. They 
are the results derived mathematically by 
Mr. Steinmetz, and illustrate with accu- 
racy the conditions that obtain in practice. 
The constants given assume harmonic volt- 
age and harmonic current waves, and no 
allowance is made in the voltage ratios for 
the copper losses in the windings. In 
practice, therefore, a variation of as much 
as 15 per cent may be found from these 
values, although the departure is not often 
more than five per cent. 


TABLE I. 


COMPARATIVE CAPACITY RATIO8 OF DIFFERENT 
TYPES OF SYNCHRONOUS CONVERTERS, 


Direct | Single | Three 
Current. | Phase. | Phase. 


ef | om 


Volts between adja- 

cent collector rings. 1 07 .612 
Amperes per line...... 1 
Ratio of copper loss 

in rotary converter 

to copper loss of 

same machine oper- 

ated as a direct-cur- 

rent generator at 

the same output..... 1 
Relative capacity of 

rotary converter, 

and same machine 

operated as a direct 

current generator at 

the same temper- 


* Called two phase. 


One of the most important character- 
istics of the rotary converter, and one 
which it shares in common with the syn- 
chronous motor, is the ease with which it 
lends itself to the regulation of the power 
factor of the circuit from which it is oper- 
ated. If the rotary is “under excited” it 
will act like an impedance coil connected 
in the line, and produce a lagging current. 
As its excitation is increased, if the load 
is kept constant, the current comes more 
nearly in phase with the impressed elec- 
tro-motive force, and at the same time is 
reduced in value. Finally a point is 
reached at which the armature current is 
in phase with the impressed electro-motive 
force, and the armature current is then a 
minimum for the given load. Any fur- 
ther increase in the field excitation causes 
the converter to act as a condenser in the 
line. “QOver-excitation,” therefore, causes 
the armature current to increase again, as 
well as to attain an angular advance over 
the electro-motive force. The machine 
can therefore be adjusted to counteract the 
inductive effects of induction motor and 
transformer loads, and when once set for 
a given power factor by a given adjust- 
ment of the field current, it will maintain 
this power factor practically constant for 
all loads. When operated from generator 
mains supplying power to well-loaded 
transformers, @ synchronous converter 
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should be adjusted to a power factor of 
100 per cent, as the power factor of the 
transformers will closely approximate this 
value. When so adjusted, a good rotary 
will maintain this condition at all loads. 
This statement refers primarily to un- 
compounded machines, or to the simplest 
form of synchronous converter connected 
up and operated in the simplest manner. 

With such an adjustment the converter 
will not maintain a constant pressure at 
its direct-current terminals, if the shunt 
field current remains constant. Under 
this condition, with constant generator 
impressed electro-motive force, since the 
speed remains constant, the alternating 
electro-motive force induced in the con- 
verter windings remains constant. The 
alternating electro-motive force at the 
collector-ring terminals will, however, 
usually fall off slightly as the load comes 
on, owing to the relative phase position of 
the impedance armature drop electro- 
motive force, and the induced alternating 
armature electro-motive force. The di- 
rect-current voltage at the commutator 
brushes diminishes with constant field ex- 
citation as the load comes on, due to the 
loss of voltage in the armature and com- 
mutator resistances. 

If it is desired to maintain a constant 
voltage at the commutator, or to have the 
direct voltage increase with the load, pro- 
vision must be made either for increasing 
the impressed alternating voltage or in- 
creasing the excitation of the converter 
fields. 

In the first imstance induction regu- 
lators can be successfully employed to in- 
crease the impressed electro-motive force, 
or if automatic regulation is needed, boost- 
er transformers can be inserted in the cir- 
cuits. These should have their primaries 
connected across the alternating mains and 
their secondaries connected in series with 
the mains. 

The regulation for constant or increas- 
ing voltage at the commutator that is 
effected by varying the field current can 
either be accomplished by hand adjust- 
ment of the shunt field resistance, or auto- 
matically, by placing a number of com- 
pounding turns on the field spools and 
connecting these in series with the direct- 
current leads from the commutator brush- 
es. To make this regulation effective, 
there must be considerable self-induction 
present in some part of the alternating 
circuit, and if this is not inherent in the 
machines or characteristic of the line from 
which the converter is operated, impedance 
coils must be connected in the mains to 
make up for the deficiency in the induct- 
ance of the system. 

When proper line constants are assured, 
the field excitation should be so adjusted 
at light loads as to promote lagging cur- 
rents in the system; 1. e., the converter 
fields should be under-excited. With this 
adjustment as the load comes on, the series 
winding, by strengthening the field, will 
cause the low initial power factor of the 
system to increase and the line current to 
come more nearly in phase with the elec- 
tro-motive force. Finally, the electro-mo- 
tive force and the current will be in phase 
and the power factor have reached a value 
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of 100 per cent. If it is desired to main- 
tain constant voltage at the converter 
brushes, the adjustment should be such as 
to produce the 100 per cent power factor 
at full load. If upwards of 10 per eent 
compounding is desired at full load, the 
initial excitation should be adjusted to 
promote the inphase condition at about 
three-quarters load. 

Frequency considerations are very im- 
portant when synchronous apparatus is 
to be used. In the case of converters it is 
very difficult to produce machines that will 
operate with satisfaction at high frequen- 
cies. Machines designed for 125-cycle 
working have such high commutator peri- 
pheral speeds, such narrow commutator 
bars, and consequently such short commu- 
tating periods, that it is hard to bring 
their mechanical construction into har- 
mony with the electrical requirements. 
Synchronous converters working at 60 
cycles represent the upper limit of suc- 
cessful operation ; and at 40 cycles and 25 
cycles the best results are obtained. Ma- 
chines constructed for 25 cycles differ in 
but slight details from the lines followed 
in the construction of standard direct-cur- 
rent machinery. 

For successful working, it is necessary 
that a synchronous converter be equipped 
with an armature having rather high in- 
ductance. This means that the coils are 
placed in deep slots, and that teeth with 
projecting heads are not objectionable. 
Machines with small armature self-induc- 
tion do not compound so readily and are 
prone to “hunt.” By “hunting” is meant 
a variation in the speed of the converter 
that is frequently induced by instability 
in the frequency of the source of supply. 
In trying to adjust itself to the changing 
conditions of frequency, an armature hav- 
ing little inductance does not possess the 
same power of “holding on” that is in- 
herent to an armature having high induc- 
tance, and consequently it is liable to not 
only develop large idle currents, but to 
fall out of synchronism. 

In starting up synchronous converters 
from the alternating-current side, the ex- 
citing circuit should be opened, and it is 
also advisable to disconnect the field 
spools one from another, as an undesir- 
ably high voltage is likely to be induced 
in the field windings. Without this pre- 


caution, the induced voltage may break - 


down the field-spool insulation. 

Owing to the fact that the starting cur- 
rent often exceeds by 50 and even 100 per 
cent the full load running current of the 
machine, it is likely to produce serious 
voltage fluctuation in the distributing sys- 
tem. Auto-transformers are, consequent- 
ly, often used in starting. They reduce the 
line voltage and consequently the starting 
current, and can be cut out when the 
speed of the machine has risen an appre- 
ciable amount. 

When a converter is started from the 
alternating-current mains, an alternating 
electro-motive force is apparent at the 


commutator brushes, the frequency of 


which diminishes as the speed increases. 
Near synchronism this  electro-motive 
force pulsates very slowly, and if lamps 
are connected across the brush leads, by 
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their pulsating light they give an indica- 
tion of the per cent of synchronism at- 
tained. When synchronism is reached, 
the field circuit should be closed. The 
load can then be put on the converter. 

A synchronous converter can also be 
started from the commutator end of the 
machine. In this case the same pre- 
cautions must be taken that are observed 
in starting a shunt motor, and the ma- 
chine must not be thrown in with the al- 
ternating-current generator until the right 
phase relation of the currents is attained, 
as indicated by synchronizing lamps or 
other appropriate devices. 


D 
The Philadelphia Automobile Show. 


As previously announced in the ELEC- 
TRICAL REVIEW, the first automobile show to 
be held in the city of Philadelphia will open 
on February 4 and close on February 9. 
The show will be held in the Second Regi- 
ment Armory, and is under the sanction 
of the two Philadelphia automobile clubs. 
Over 50 automobile manufacturers have 
engaged space, and the ELECTRICAL RE- 
VIEW is informed that the show promises 
to be a great success. The Pennsylvania 
Automobile Club, 138 North Broad street, 
Philadelphia, has extended the courtesy of 
its house to visiting automobilists. 


—— 
Patent Office Report for 1899. 


United States Patent Commissioner C. 
H. Duell has issued his official report for 
the year of 1899, and the totals as shown 
therein are of considerable interest. 

The total receipts from all sources 
reach the large amount of $1,325,457.03, 
while for the same period $1,211,783.73 
were expended. 

A summary of the routine business of 


the Patent Office shows that 38,937 appli- œ- 


cations were filed for patents on inven- 
tions, 2,400 for designs and 106 for re- 
issues of expiring patents, making a grand 
total of 41,443 applications filed. Caveats, 
registrations, disclaimers and appeals on 
the merits were filed to the number of 5,- 
500, thus bringing the figures for all appli- 
cations requiring investigation to 46,943. 
Seven and eight patents were issued re- 
spectively to the army and to the navy, 
while 22,124 patents were granted to citi- 
zens of the United States as against 2,311 
issued to foreigners. 

The first patent granted in America was 
on July 28, 1836, under the present system 
of numbering, and the patents issued prior 
to that time numbered altogether 9,957. 

Commissioner Duell closes his report by 
asking the question: May not our invent- 
ors hopefully look to the Fifty-sixth Con- 
gress for aid and effectual encouragement 
in improving the American patent system ? 
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NOTES ON LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXIV—ON BALANCED CATHODES. 


In earlier notes I showed that cathodes 
lost in weight, some losing more than 


FLUORESCENT SCREEN 


Fie. 9*.—A SMALL ‘‘SEEHEAR.” 


others with the same amount of elec- 


tricity. As this is a point of theoretical 
importance, I figure one of the methods 
I used. The cathode is made one arm of 
a balance. 


NOTE CXV—CATHODES OF RADIO-ACTIVE 


SUBSTANCES. 


I made an aluminum cathode turning 
up the edge to act as a rim, to prevent the 


Fic. 91.—A BALANCED CATHODE X-RAY TUBE. 


layer of radio-active material from falling 
off the surface of the cathode, which it 
covered to the depth of two millimetres. 

The target, of platinum, was made with 
a hinge, that it might be turned out of 
the way to enable the radiations to pass 


169 


unimpeded through the tube to the thin 
wall opposite the cathode, beyond which 
was placed the photographic plate. Be- 
fore exhausting the tube a plate was ex- 
posed. The tube was then exhausted by 
heat and heavy surges until no current 
could be made to pass through it. An- 
other plate was then exposed to the radia- 
tion. It is interesting to note that the 
power of the radiations was increased. 


NOTE CXVI—A SMALLER SEEHEAR. 


In a larger form with open screen this 
instrument was figured in this journal for 
February 8, 1899. The instrument con- 
tained two principles new in stethoscopes ; 
one a sound chamber, the other a fluores- 
cent screen in connection with a sound 
chamber. The former has since been 
adopted in one of the stethoscopes in 
common use. The latter awaits recog- 
nition. As shown in the figure, the fluor- 
escent screen is about seven centimetres 
in diameter. The sound chamber is one 
centimetre in depth, the wall toward the 
patient being of thin hard rubber or other 
radiable material. There certainly is an 
advantage in hearing the sounds in the 
chest while the organs are under inspec- 
tion and as I have designed compara- 
tively cheap apparatus, giving plenty of 


Fie. 92.—X-Ray TUBE wiry RADIO-ACTIVE 
CATHODE. 


X-light of suitable quality, such an in- 
strument as the seehear should be used 
more extensively than it has been. Per- 
haps in the form now shown it may be 
more appreciated. 
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Electric 
Lighting 


A new electric light plant at the Raleigh, 
N. C., penitentiary has been installed and 
is in full operation. 

Bonds are soon to be issued to provide 
for electric lights for Nicholasville, Jes- 
samine County, Ky. 

Surveys are being conducted for a pipe 
line to convey water from the Walla Walla 
River to the Athena, Ore., Electric Light 
and Power Company. 


Galena, Ill., is soon to have a new elec- 
tric lighting plant which will cost, accord- 
ing to present estimates, about $18,000, 
and will operate for about $5,000 a year. 


The city council of Republic, Wash., 
has granted a charter to M. L. Bervis for 
an electric lighting plant to be operated 
by water-power derived from the San 
Poil. 


Indianapolis, Ind., capitalists are said 
to be negotiating for the purchase of 
Bloomington electric light plant, and if 
successful will add to the plant a hot-water 
heating system. 


The village authorities of Westfield, 
N. Y., recently voted to purchase new 
machinery for their electric light plant 
sufficient to increase the capacity to 2,000 
incandescent lights. 


The Common Council of La Porte, Ind., 
has ordered a renewal of the electric light 
contract with the La Porte Electric Com- 
pany for the ensuing five years, the light 
to be furnished every night in the year. 


Waterbury, Ct., has taken steps look- 
ing toward the ownership of an electric 
light plant to supply that city, and the 
aldermen have been requested to authorize 
the issue of $100,000 in bonds to provide 
for the enterprise. 


City Electrician Charles F. Hopewell, 
of Cambridge, Mass., recently recommend- 
ed that the overhead wires of that city be 
taken down and placed in underground 
conduits as a result of the deaths of several 
persons by shocks in the preceding year. 


The Auburn, N. Y., Electric Light 
Company went out of existence on Decem- 
ber 31, 1900, and on January 1 its name 
was changed to the Auburn Light, Heat 
and Power Company. ‘The officers and 
management remain the same. 


According to a German newspaper, the 
Rheinisch Westphalische Zeitung, an elec- 
trical firm has made successful experi- 
ments in utilizing wave-power at sea to 
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generate current for electrically lighting 
channel buoys off the Holstein coast. 


The building committee of the super- 
visors of Peoria, Ill., recently determined 
to ask estimates and bids for an electric 
lighting plant for the court-house and jail. 
An approximate estimate showed that a 
plant of the required capacity would cost 
in the neighborhood of $6,500. 


A combination of lighting interests has 
been effected at Long Branch, N. J., by 
the merging of the Seabright Electric 
Light Company and the Shore Electric 
Light Company, of Redbank. Philip N. 
Jackson is president of the corporation, 
which will be known as the Shore Electric 
Company. 

The town board of the village of Ros- 
lyn, L. I., has accepted the bid of the 
Roslyn Electric Light and Power Company 
for lighting that village, and within the 
next few months 100 30-candle-power in- 
candescent lights will be in operation 
throughout the town at a uniform rate of 
$15 per year. 

Despatches from Chippewa Falls, Wis., 
state that the plant of the Chippewa 
Falls Light and Water Company is being 
enlarged to supply power to the Chippewa 
Valley Electric Railway Company, to 


whom the company has leased a certain. 


amount of power for the operation of its 
cars from that city to Eau Claire. 


Present contracts for electric lighting in 
Utica, N. Y., expire in the Fall. A new 
contract will be awarded some time in 
November. The annual cost of lighting 
the city is now about $70,000 and efforts 
will be made to have the council ask for 
bids on a long-term contract, the present 
contract being only for five years. 


Capitalists of St. Louis, Mo., are 
seriously considering the proposition of 
erecting and maintaining an electric light- 
ing plant, as the company operating the 
present city plant has raised its prices, 
which took effect on January 15. This 
action was the cause of the patrons gath- 
ering to consider the new plant proposi- 
tion. 


The Conshohocken, Pa., Electric Light 
Company is rebuilding its entire plant 
and line in that city. During the past 
year new poles and wires have been erected 
and strung and the capacity of the com- 
pany considerably increased. Plans have 
also been made for the erection of a brick 
building 100 by 56 feet for the company’s 
power-house. 


Electrical progress in Spain is rapidly 
increasing. There are now altogether 145 
electrical power-stations in that country 
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and among the most recent enterprises is 
a new stock company formed at Carta- 
gena with $1,500,000 capital. This com- 
pany will build a large power plant in 
that city to supply the iron-ore mining 
district in the immediate district with 
light and power. 


Citizens of New Castle, Del., are en- 
deavoring to secure the bonding of the 
city to obtain money for the erection of a 
new electric lighting plant and water- 
works. If successful this movement 
would mean that the city in 10 years would 
own its own plant and have an adequate 
supply of water, which it does not now 
possess. This would be of particular ad- 
vantage in case of fire. 


Cleveland capitalists have recently been 
in Mt. Vernon, Ohio, looking over the city 
electric light plant and electric railway at 
Hiawatha Park, with a view to purchasing 
the entire combination. The gentlemen 
refuse to make any definite statement con- 
cerning the matter, stating that it is only 
preliminary so far, but it is generally 
believed in Mt. Vernon that some definite 
action will be taken in the near future. 


The board of electrical commissioners 
of the city of South Norwalk, Ct., has is- 
sued its eighth annual report for the fiscal 
year ending October 12, 1900, and com- 
bined with it is a special report on the en- 
largement of commercial electric lighting 
systems. The pamphlet which contains 
the two printed reports also embodies the 
local fire-alarm rules, a description of the 
city’s plant and an ordinance relative to 
the electrical works. 


The recently enlarged electrical power 
plant in the northeastern basement corner 
of the city hall of Philadelphia, Pa., has 
been tested and found successful. Two 
large engines have been installed which, 
with the other three, give a running light- 
ing capacity of 16,500 candle-power. Each 
machine is of 300 horse-power energy. 
The installation was made at an opportune 
moment, as during the twentieth century 
celebration 13,000 incandescent and arc 
lights were used about the building. 


It is stated on good authority that the 
Port Jefferson, L. I., Electric Light Com- 
pany has offered to pay the taxes for any 
resident widow who feels unable to meet 
the increased tax which would result from 
the establishment of a lighting plant m 
that district. The citizens of Port Jeffer- 
son are said to desire greatly an electric 
lighting plant, and to help them along 
the company has made the proposition 
mentioned above, which it hopes will in- 
crease ita chances on getting the contract. 
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Electrical Printing Paper Perfected 
by English Photographer. 


Printers are said to be much interested 
in the work of an English photographer, 
a Mr. F. Greene, of London, who has met 
with considerable success in producing a 
paper by means of electricity which may 
be printed upon without employing inks 
or the use of any previous sensitizing 
matter by saturation, as has heretofore 
been done. 

Instead of saturating this “electro- 
graphic” paper with the sensitizing mate- 
rials as has hitherto been done, it has been 
found. best to mix them with the pulp in 
the process of manufacture, and so a radi- 
cal departure has been made and a new 
machine-made paper has been invented 
that has rare properties. The chemicals 
used are abundant and cheap, so that this 
paper can be produced as cheaply as com- 
mon paper. ‘The prepared paper is stable 
and colorless, is unaffected by any other 
agent than the electrice current; may be 
kept indefinitely and sent to the press di- 
rectly from the roll as manufactured, with 
no preliminary treatment whatever; yields 
instantly a dense black, permanent print, 
requires no subsequent fixing or develop- 
ing; indeed, is ready for distribution im- 
mediately, as there is nothing like ink to 
smirch or require drying; briefly, it meets 
all the requirements of a perfect medium 
for electric printing. The machine for 
electric printing is simply an ordinary 
press divested of all its inking mechanism 
and having the cylinder or paper-bearing 
surface covered with a suitable conducting 
metal. The work of “make-ready” is the 
same as for ordinary printing, and line 
blocks, electrotypes, woodcuts, half-tones, 


engravings, all kinds of designs in relief- 


may be used at will. The form is con- 
nected with one pole of the dynamo or bat- 
tery—for most purposes the current may 
be taken from an ordinary incandescent 
light wire—the paper-carrying cylinder or 
surface is connected with the other pole. 
Thus the metal surfaces of both cylinders 
are the electrodes, while the paper is in 
reality a very thin cell in which the pulp 
Is an inert medium and the contained 
chemicals the electrolyte which is to be 
subjected to electrolysis. As the cylin- 
ders approach cach other to press the 
paper as it is fed between them, the cur- 
rent is switched on automatically and 
flows from one cylinder through the 
paper at the points of contact to the other 
cylinder, the impression being produced 
instantly by electrochemical action. - The 
paper possesses conducting properties, so 
that the voltage used may be from 10 to 
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110 volts, and four amperes for the largest 
machines. All inking mechanism being 
dispensed with, the power required to 
drive the press is much less. For a given 
picce of work, the cost of current for the 
actual printing is said to be only one- 
half that of ink, while at least a saving of 
one-third in the cost of presses is assured. 
The new process lends itself readily to all 
speeds, even to the fastest web presses. 
At an exhibition at Blackpool, England, 
witnessed by a large company of printers 
and scientists, a rotary press was run at 
the rate of six thousand impressions per 
hour, and the work was declared perfect 
in every particular. Relative to the ap- 
pearance of electrice printing, the Journal 
of Printing and Kindred Industries’ of 
the British Empire says it greatly re- 
sembles lithographie work. It is reported 
that several of the great London dailies 
have placed their plants at the disposal of 
the invention for an exhaustive test of the 


process. 
<æ. ——— 


American Institute of Electrical 
Engineers’ Meeting. 

A regular meeting of the American 
Institute of Electrical Engineers was held 
last Wednesday evening, January 23, at 
the house of the American Society of Me- 
chanical Engineers, in New York city. 
Papers by Professor W. E. Goldsborough 
on “Air-Gap and Core Distribution” 
(this being the third of a series of papers 
by the same author on this subject), and 
by Mr. W. B. Vansize, on the “Murray 
System of Page-Printing High-Speed 


> were presented. Professor 


Telegraphy,’ 
Goldsborough’s paper was read by title, 
and Mr. VanSize’s paper was read at 
leneth by the author and illustrated by 
means of lantern slides, and also by an 
exhibition of the receiving apparatus of 
the Murray system. Mr. Donald Murray, 
the inventor of the system, was also pres- 
ent and assisted in explaining its opera- 
tion. This paper appears elsewhere in 
this issue of the E.ecrrican Review. A 
number of candidates for membership 
were announced as having been admitted 
by the examining committee, 
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Australian Electrical Tenders. 

The Department of the Public Service 
Tender Board, 42 Young street, Sydney, 
N.S. Wa, will ask for bids until February 
22 next for the supply of telegraph, tele- 
phone and electric light material for 1901- 
1902. Tender forms may be obtained at 
the office of the Chief Electrician, Gen- 
eral Post Office, George street, Sydney. 
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PERSONAL. 


Mr. Thomas A. Edison expects to leave 
his home at Orange, N. J., about the mid- 
dle of February for a month’s vacation in 
Florida. 

Mr. Clinton L. Rossiter was reelected 
president of the Brooklyn Rapid Transit 
Company at a mecting of the company’s 
directors held on January 28. All the 
other oflicers were reelected. 


Mr. F. Z. Maguire, of Maguire & Bau- 
cus, the European agents for numerous 
American electrical houses, returned to 
London this weck after spending a fort- 
night in New York city. Mr. Maguire re- 
ports that the interest in the manufactured 
product of American electrical houses is 
constantly increasing as is also the demand 
not only throughout England but on the 
Continent. 


Mr. F. A. Wunder, for many years rep- 
resentative in New York city of the 
Fort Wayne Electrice Works and the Sie- 
mens & Halske Company, will hereafter 
1epresent, as general sales agent, the Ball 
Electrice Company, of New York city, 
with headquarters at 95-97 Liberty street. 
Mr. Wunder is an experienced electric 
light man and will be warmly welcomed 
by numerous friends upon his return to 
active work in this field. 

Mr. J. W. Peterson, of Chicago, has 
associated himself with the Chicago office 
of the Northern Electrical Manufacturing 
Company and the Stanley Electric Manu- 
facturing Company, and will hereafter 
direct his efforts toward selling the ap- 
paratus of these two companies. Mr. 
Peterson enjoys an extensive acquaintance 
with western manufacturers, and will now 
have an opportunity of adding to his repu- 
tation as a selling engineer. 

——_- came 

Telegraphic Communication with 

Pekin, China. 

Telegraph lines have been strung over- 
land in China between Tien-Tsin, Taku 
and Pekin by the Great Northern and the 
Eastern Extension companies. The pres- 
ent lines have been designed to operate in 
connection with the neutral cables laid 
last year between Shanghai, Chefoo and 
Pekin. The Tien-T’sin and Pekin stations 
were opened for business on January 26. 

— R A — 
The Craze for Office. 

A California paper gravely states in its 
editorial colunm that “A street car in 
Newcastle, Pa., jumped the track yester- 
day and rushed full tilt into the City Hall. 
This rage for breaking into public offices 
seems to be growing.” 1 
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Electric 


Railways 


After five months of operation the Cen- 
tral London Underground Railway has de- 
clared a dividend equivalent to three per 
cent per year. 

Ithaca, N. Y., is likely to have a trolley 
line in the near future connecting it with 
Auburn. The line will run along 
Skaneateles Lake from Cortland to Au- 
burn. 

Fulton County, Pa., is said to have 
raised $50,000 to secure the construction 
of a railroad from the Baltimore & Ohio 
station, at Hancock, Md., to McConnells- 
burg. 

Contracts have been let for the con- 
struction of the Montour & Columbia 
Railway Company, in Montour County, 
Pa. The road will be in active operation 
within the year. 

Repairs at the power-house of the 
Rochester Railway Company have been 
successfully effected and trolley-car serv- 
ice was resumed throughout the city after 
a delay of a day or so. 


A new series of reduced passenger fares 
has been ordered into operation by the 
president of the New York Central Rail- 
road to meet local competition of subur- 
ban trolley lines in western New York. 


The Toledo, Fremont & Norwalk Elec- 
tric Railway Company has given an order 
to the Massillon Bridge Company for a 
bridge over the Huron River, near Mon- 
roeville. It will be a 290-foot bridge. 


The significance of the Westerly, R. I.— 
New London, Ct., electric railroad is said 
to lie in the fact that when finished it 
will furnish an important link in the New 
York and Boston shore-line electric route. 

Mayor Hayes, of Baltimore, Md., re- 
cently signed the “omnibus curve ordi- 
nance,” which is said to have marked the 
final step in the consolidation of the street 
railways of Baltimore into a single sys- 
tem. 


It is said that the Pennsylvania Rail- 
road intends to build an electric railroad 
to carry coal and limestone from Volant 
into the new coal fields in the eastern part 
of Mercer County, averaging about 1,500 
tons a day. 

At the recent election in Barberton, 
Ohio, the residents of that city voted for a 
new electric light contract, the vote stand- 
ing 690 to 25 inits favor. At present, the 
Akron & Cuyahoga Falls Rapid Transit 
Company furnishes the light. 
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An electric railroad will be built in the 
near future by the Queenstown, Niagara 
& Port Dalhousie Electric Company, 
which has been recently incorporated for 
$40,000. The line will run from Queens- 
town to St. Catherine’s via Niagara and 
Port Dalhousie. 


Franchises have been granted by Brooke 
County to the Northern Ohio Valley Rail- 
way Company, which will run from Wells- 
burg to the Ohio County line. The com- 
pany has been required to give a $10,000 
bond to build the road within 18 months 
and to begin work within 90 days. 


An effort is being made in Buffalo, 
N. Y., to organize a new company which 
will be capitalized at $800,000 out of the 
Buffalo, Hamburg & Aurora Street Rail- 
way Company. The new company’s line 
will extend 40 miles to Cattaraugus, open- 
ing up a country which has hitherto had 
no electric railway facilities. 


Among contemplated improvements in 
the Klondike is an electric railway which 
is being promoted from Dawson to Cold 
Creek, 20 miles distant. A franchise has 
been applied for in Dawson City by the 
Dawson Electric Company and the enter- 
prise is said to represent an expenditure 
of not less than a million dollars. 


At the annual meeting of the Brooklyn, 
N. Y., Rapid Transit Railroad Company, 
held in that city on January 25, the old 
directors were reelected unanimously, and 
B. W. Folger, Jr., was appointed general 
superintendent of the elevated lines, vice 
George E. Edwards, who has resigned. 
Mr. Folger enters office on February 1. 


Plans are now on foot for the construc- 
tion of another wheelpit and power-house 
for the development of 50,000 horse-power 
at Niagara Falls. The work is being done 
by the National Contracting Company, of 
New York city, and the generators will be 
furnished by the General Electric Com- 
pany. The contract for the turbine wheels 
has not yet been awarded. 


State Railroad Commissioner Kayler, 
of Ohio, has made an order requiring that 
safety gates and a derailing device be put 
in at the Hancock street crossing of the 
Baltimore & Ohio Railroad and the San- 
dusky Electric Company’s line, at San- 
dusky, Ohio. This was made necessary 
on account of an accident that occurred 
there a few months ago, in which a man 
lost his life. 


The Cincinnati Interurban Railway 
Company has filed with the Secretary of 
State a certificate for the extension of its 
lines. It desires to extend its main line 
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from Cumminsville to Reading ; from Col- 
lege Hill to Westwood; from New Balti- 
more to Harrison; from a point near New 
Baltimore to Philanthropy, on the Indiana 
state line. These extensions are all in 
Hamilton County, Ohio. 


Two trolley roads furnished trans- 
portation for the citizens of Hacken- 
sack, N. J., until midnight on Jan- 
uary 19, when some unknown person 
cut the wires of the main line of the 
Newark & Hackensack Traction Com- 
pany, passing over Gott’s farm at Has- 
brouck Heights. This action was thought 
to be the result of the opposition of Mr. 
Gott, who refused the company’s offer to 
allow the lines to cross his land, but the 
mischief-maker has not yet been discov- 
ered. 


A bill has been recently introduced in 
the Connecticut State Senate, at New 
Haven, to amend the general street rail- 
way law so as to provide that the treasur- 
ers of trolley companies operating in that 
state must be residents of Connecticut, 
that the books of the companies must be 
kept in the state, and the returns to the 
railroad commission be sworn to in the 
state. If passed, this bill will compel 
changes of 10 out of 31 operating trolley 
companies, including several of the larg- 
est concerns. 


The vibration resulting from the meth- 
od of laying track in the tunnels in 


England is to be guarded against in the . 


subway of the Rapid Transit Company, 
in New York city, and experiments are 
now being made on a 400-yard length of 
track for this purpose. The roadbed for 
the track is a ditch 10 feet wide and 2% 
feet deep filled with 18 inches of concrete 
at the centre, which rises to 26 inches on 
the sides. On this are laid wooden sills 
secured to the concrete by angle-irons and 
on top of the former are laid 80-pound 
rails. 


~The old board of directors of the Brook- 
lyn City, N. Y., Railroad Company were 
recently reelected. Edward Merritt 18 
president; Edward White, the vice-presi- 
dent, and T. P. Swin, secretary and treas- 
urer. The others are E. H. K. Belcher, 
Eugene Britton, R. L. Edwards, Henry 
Evans, S. L. Husted, Jr., David G. Leg- 
get, Frank Lyman, Edward Merritt, 
Charles M. Pratt, George H. Prentiss, 
Alonzo Slote, James Timson, Edward D. 
White. All served on the board last year 
with the exception of Henry Evans, presi- 
dent of the Continental Insurance Com- 
pany, who was chosen in place of the late 
Mr. Bergen. 
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Some Gigantic Transformers. 

The rapidly increasing use of poly- 
phase current in power plants of great size 
is creating a demand for transformers of 
a larger capacity than have ever before 
been designed. The Chambly Manufac- 
turing Company has recently placed with 
the Westinghouse Electric and Manufac- 
turing Company the largest single order 
for transformers ever recorded. 

This order comprises 20 2,750-kilowatt 
transformers of the air-blast type. Each 
of these, with an output of over 3,600 
horse-power of electrical energy, weighs 
approximately 11 tons and stands nine 
feet high. 

Of the 20 units, 10 are used to raise the 
voltage from 2,200 to 25,000 at 8,000 al- 
ternations. The input is two-phase and 
the output is three-phase. The remain- 
ing 10 transformers, for lowering the 
voltage, receive the three-phase line cur- 
rent at 22,000 volts and deliver out a 
two-phase current at 2,400 or 4,800 volts 
as required. 

The blowers for furnishing the air blast 
for cooling both the raising and lowering 
transformers are operated by induction 
motors. The well-known Westinghouse 
methods of construction are employed in 
these transformers, both primary and sec- 
ondary being divided into several flat coils 
wound with many layers, and few turns 
per layer, each coil being insulated separ- 
ately. The advantages of this construc- 
tion are that it divides the total electro- 
motive force between the several coils, re- 
ducing proportionately the strain of each 
individual coil; also, it divides the elec- 
tro-motive force in a single coil between 
many layers, thus reducing the potential 
between the adjacent layers. The regu- 
lation of the transformers is also im- 
proved, and the windings may be con- 
nected easily in series or in multiple, thus 
giving a wide range of electro-motive 
force. Also, in case of damage to a coil, 
a substitute may be provided with but 
little trouble, and without sending the 
transformer to the works. 

Iron and copper have been carefully 
proportioned to secure the minimum 
losses, and the efficiency of the transform- 
ers is very high, being stated to be consid- 
erably over 98 per cent. : 

It is, however, not sufficient that the 
loss in a transformer be low when it is 
first installed, for, as is now generally 
known, much of the iron that has been 
used in transformers when subjected to 
the conditions prevailing in continued 
service is subject to a material deteriora- 
tion, more or less rapid, with the result of 
& corresponding material increase in the 
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iron losses. In some cases this increase 
has amounted to the doubling of the loss 
found in the transformer when first in- 
stalled. The engineers of the company 
making these transformers early discov- 
ered this characteristic and at once began 
a careful and systematic study of the sub- 
ject, with the ultimate result that there 
was established a special and thorough 
process for the manufacture and treatment 
of transformer iron. Entire success was 
attained in producing an iron at once cap- 
able of high magnetization with compara- 
tively little energy, and having a stable 
character completely resisting the ten- 
dency to deteriorate in service, with con- 
sequently increased losses. 

A peculiar feature of these large trans- 
formers is the change effected in them 
from two to three-phase and from three 
to two-phase current. This change is se- 
cured by means of the special windings, 
invented by Mr. C. F. Scott, which great- 
ly increase the flexibility of two and three- 
phase methods of transmission. 
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New Directors of the Erie Telephone 
Company. 


The following is a complete list of di- 
rectors of the Erie Telephone and Tele- 
graph Company as elected recently. We 
classify the directors with interests repre- 
sented as follows: 

Representing Old Colony Trust Com- 
pany Syndicate—Gordon Abbott, Wal- 
ter Abbott, Philip Dexter, Wm. Endi- 
cott, Jr., Frederick A. Farrar, E. E. 
Foye, Reginald Foster, Francis R. Hart, 
T. J. Harper, J. A. Parker, E. A. Phip- 
pen, J. G. Stearns, Chas. S. Tuckerman. 
Old board—Albert B. Chandler, Charles 
J. Glidden, Davis S. Greenough, J. W. C. 
Pickering, A. C. Russell. Telephone, Tel- 
egraph and Cable Company of America— 
Charles E. Adams, Frank A. Cutting, J. 
L. Jones, Wm. J. Latta, Martin Maloney, 
Frank Tilford, Henry R. Wilson. 

The above gives the Old Colony Trust 
Company 13 of the 25 directors. 

The retiring directors are as follows: 
Representing the Telephone, Telegraph 
and Cable Company—George Crocker, 
Harrison E. Cawtry, Daniel O’Day, John 
B. Stauffer, Charles W. Morse and W. H. 
Gelshennen. Representing the old board 
—John C. Burke, Wesley A. Gove, Jas. 
H. Mills, Levi Sprague, Harvey A. Whit- 
ing. 
It is proposed to shortly reduce the pres- 
ent number of directors to about a dozen 
members, the Old Colony Trust Company 
still controlling the board.—Boston News 


Bureau. 
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A Telephone [lan of 1877. 
To THe Eorror ov EvEcTRIcaL Review: 
I have read with considerable interest 


the article in your issue of January 12 on 
the history of the development of the 
speaking telephone. One of the pioneers 
in the telephone business, who did as 
much, if not more, to introduce it to the 
public than any other person connected 
with it in the early days of its history, was 
Mr. Edwin T. Holmes, who originally 
placed the telephone before the business 
public in Boston as early as May or June, 
1877, and I have in my office a photo- 
graph of the first switchboard used for 
this purpose, bearing the date of May, 
1877. ; 

Mr. Holmes was at that time the owner 
of a burglar-alarm central-office system in 
Boston, and used this switchboard in con- 
nection with some of the banks who were 
connected with his central office for pro- 
tection against burglars. The same wires 
were used for the telephone system as were 
used for protection. 

The switchboard was a small Western 
Union pin switch, and the original board 
is now in the office of the Holmes Electric 
Protective Company, at Boston. 

In July, 1877, Mr. Holmes introduced 
to the Boston public a telephone system 
for ordering expresses by means of a cen- 
tral-office system, and this express system, 
so-called, is in daily use to-day in Boston, 
and is the only system of the kind, so far 
as I am aware, in use in the United States. 

The writer became connected with the 
telephone business on October 11, 1877, 
with Mr. Holmes, at Boston, and remem- 
bers well the energy and foresight of Mr. 
Holmes and the difficulties and impedi- 
ments experienced in the early days of the 
telephone business in placing it before the 
telephone-using public. 

It seemed proper to me that the above 
facts should be placed before you in order 
to complete your history of the telephone. 


N. W. Litxiz. 
Boston, January 18. 
j -q 
OBITUARY. 


Mr. George H. Rae, the oldest son of 


Frank B. Rae, the electrical engineer 
of New York city, and formerly of De- 
troit and Chicago, was killed in action on 
December 30, 1900, at Kuion, Luzon, P. I., 
while serving with Company A, Battalion 
of Engineers, U. S. A. Mr. Rae was 28 
years old and had been in the Engineer 
Corps since December, 1899. He was for- 
merly connected with the Crane Elevator 
Company, in Chicago, and afterwards with 


the Helena Power and Lighting Company, 


of Montana. 
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Views, News 
and Interviews 


A labor-saving device which will be 
viewed with something akin to terror by 
the children is an electric spanking ma- 
chine which is said, when applied to the 
right place, to carry instant conviction, 
repentance and regeneration with it. 


Despatches from Pretoria, South Af- 
rica, state that 80 Boers raided the town 
of Brak Pan recently, putting a guard 
over the employés of the electric power 
plant while they wrecked the machinery 
and dynamos. The works belonged to a 
German company supplying the suburbs 
of Johannesburg and mines in the vicinity 
with light and power. 


Ladies are supposed to take up more 
room in a car than men and a contem- 
porary has this to say about it: 

“What is the seating capacity of this 
car?” asked the curious passenger. 

“Well, that depends,” answered the con- 
ductor, guardedly. 

“Depends on what?” | 

“On the people. If you want an esti- 
mate I should say that its seating capacity 
is about 28 men or 16 women.” 


A few days ago a piece of iron fell into 
the slot of the underground trolley line on 
Park row, breaking the circuit of the 
electric current and blocking the cars for 
about 20 minutes. The hour was half- 
past five in the afternoon, which is prac- 
tically the busiest part of the day, and the 
crowds of people who are on the cars and 
in the street were somewhat alarmed at 
the five small explosions which followed 
the short-circuit, but no serious damage 
was done. : 


The motorman is supposed to have his 
own troubles—and he has. But the 
cynical passenger is said to have remarked, 
when asked if he did not feel sorry for the 
poor fellow who has to stand outdoors, 
practically motionless, in all sorts of bitter 
weather, that “He has the fun of going 
right along and leaving me on the corner 
wishing a philanthropic impulse would 
seize some conductor and cause him to let 
me ride. The motorman may have to 
stand outdoors, but he at least gets a 
change of scene.” 


According to a Boston paper, the first 
electrocution in the state of Massachusetts 
will take place in the week beginning 
Sunday, April 17, the criminal being an 
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Italian laborer by the name of Luigi 
Storti. Storti will have the unenviable 
notoriety of being not only the first man 
to be electrocuted in Massachusetts, but 
the first Italian to meet capital punish- 
ment in Suffolk County. He is said to be 
superior in many ways to the majority of 
his countrymen who have emigrated to the 
United States, and was formerly a sailor 
in the Italian navy. 


A southern paper suggests a scheme by 
which train robberies could be in large 
measure prevented, or, at least, rendered 
less easy of successful fulfilment. The 
electrical engineer who proposes the plan 
advocates means for extinguishing every 
light in the train in case of alarm. This 
would make it necessary for the bandits 
to move in large numbers, as it would re- 
quire several of them to guard the doors 
of the cars to prevent the passengers from 
escaping and giving the alarm. The sug- 
gestion seems to have some merit, as either 
gas or other lights are easily cut off when- 
ever necessary. 


An electrical engineer, in speaking of 
deaths resulting from shocks by high-ten- 
sion currents, recently told a story which 
seemed to prove that the electric current 
is not necessarily fatal to human or animal 
life. “A few years ago,” said the engi- 
neer, “a dog in our town was shocked until 
every one supposed he was as dead as an 
animal possibly could be. Then the peo- 
ple who were experimenting with him dug 
a hole and buried him completely, so that 
only his nose was above the surface of the 
ground. Then they turned a hose on the 
grave and saturated the surrounding earth 
thoroughly. In a few hours the dog was 
apparently as lively as ever and lived for 
three or four years afterwards. My idea 
of the effect of the electric current is that 
it polarizes the cells of the body, tem- 
porarily stopping their functions, but if 
by artificial means these functions can be 
brought into operation again the subject 
will undoubtedly live. I do not believe 
that any man who was ever electrocuted at 
Sing Sing was dead when he was placed 
upon the dissecting table.” 

ER EE 
Wall Street and the Electrical 
Stock Market. 


On the New York Stock Exchange, 
General Electric closed the week at 188 


bid and 189 asked, showing a gain of 2- 


points. Metropolitan Street Railway, of 
New York, closed at 16214 bid and 1625% 
asked, showing a gain of 234 points. 
Brooklyn Rapid Transit closed at 77% 
bid and 78 asked, indicating a gain of 25% 
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points. - Fhird Avente Railroad closed at 
120 bid and 121 asked, showing no change 
in the bid price and a loss of 1 point in 
the asked price. Manhattan Railway, of 
New York, closed at 11614 bid and 11634 
asked, indicating a gain of 414 pojnts for 
the week. At a special meeting of the 
stockholders of the North American Com- 
pany, held this week, the readjustment of 
its affairs was consummated. About two- 
thirds the entire stock issued voted in 
favor of the measures. The capital stock 
of the company has been reduced to $12,- 
000,000, and the board of directors in- 
creased from nine to twelve. As recon- 
structed, the board of directors consists 
of the following: George R. Sheldon, 
Charles W. Wetmore, William Nelson 
Cromwell, Robert Bacon, Edmund C. 
Converse, Charles A. Spofford, J. H. Her- 
rick, J. R. Delamar, of New York; Henry 
C. Payne, Charles F. Pfister, John I. 
Beggs, of Milwaukee; A. Q. Keasbey, of 
New Jersey. 

On the Boston exchange, American 
Telephone and Telegraph closed at 161 
bid and 162 asked, showing a gain of 4 
points. Erie Telephone closed at 58 bid 
and 60 asked, indicating a loss of 7 points 
for the week. The Massachusetts savings 
banks are said to be the largest buyers of 
the new Erie Telephone five per cent notes. 
The Erie notes are accompanied by a per- 
sonal note of three persons for an amount 
equal to the notes purchased. The banks 
through this method purchase the personal 
notes and hold the Erie notes as collateral. 
Both notes bear the same date of maturity. 


Over $2,000,000 of the $7,000,000 of notes. 


issued have been sold to savings banks. The 
Boston Stock Exchange has given notice 
that the Erie Telegraph and Telephone 
Company’s trust certificates have been 
admitted for quotation on the unlisted 
sheet. The old stock has been dropped 
from the list, but can be traded in when 
specified. New England Telephone. was 
not quoted. . 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Electric 
Company of America closed at 8% bid 
and 814 asked, showing a loss of % point. 
Union Traction closed at 3334 bid and 


34 asked, indicating a loss of % point for- 


the week. 
On the curb, or outside market, 1n New 


York, Electric Vehicle closed the week at 


15 bid and 18 asked, showing a gain of 1 
point. Electric Boat closed the week at 
29 bid and 291% asked, indicating a gaia 
of 1 point. Consolidated Equipment 
closed at 1114 bid and 1114 asked, show- 
ing a gain of 14 point for the week. 

Wall street, January 26. 
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Changes in Underwriters’ Rules. 

At the meeting of the National Board 
of Fire Underwriters, recently held in 
New York, the voltage classification of 
low-potential systems was changed from 
300 volts or less to 500 volts or less, and 
modifications of the rules applying to low- 
potential systems were discussed and re- 
ferred to a special committee for final 
decision, and it is expected will be settled 
and copies of new rules published within 
two or three months. | 

This change permits the general use of a 
three-wire, 440 to 480-volt system, using 
220 to 240-volt lamps and appliances on 
each side of the system. 

The neutral wires of such three-wire 
systems are to be of the character formerly 
specified for two-wire, 220-volt systems. 

The three-wire service can be carried 
into buildings and through main fuse, 
meter and service switch, in the manner 
formerly used with 220-volt, three-wire 
systems, but from that point the two sides 
of the circuit are required to be run sep- 
arately so as to avoid having more than 
250 volts at any one centre of distribution. 
This, however, permits the locating of two 
panel or distributing boards next to each 
other, but separated by a partition or 
reasonable space, and connecting serv- 
ice from each of them to lights and ap- 
pliances in the same room, thus permitting 
such a system of distribution of light 
and current as will maintain the system 
as a whole in the most perfect balance 
possible. 

- With this system, direct-current lighting 
service can cover a very much larger area 
than any direct-current service heretofore 
permitted by the insurance rules, and will 
consequently prove a great advantage to 
companies who wish to operate to a dis- 
tance of not exceeding about two miles 
from the power-house, yet wish to avoid 
the fixed losses as met with often in the 


. best alternating systems. As this system 


can be operated at such a voltage as can 


be economically obtained from railway 


plants using storage batteries and other 
necessary auxiliaries, it will be seen that 
it is in line with the present tendency 
towards a consolidation of lighting and 
railway properties, and will permit fur- 
nishing both railway and lighting service 
from one plant at much less expense and 
correspondingly greater profit than could 
possibly be done from two, and, at the 
same time, provide a means whereby a 
24-hour service can be maintained with 
profit at all hours of the day and night, 
which has not heretofore been possible in 
many lighting plants contemplating day 
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service, nor in railway plants contemplat- 
ing a limited amount of all-night service. 

Within the next two or three years a 
great many lighting and power plants now 
operated separately will probably be com- 
bined, and the result will be profitable to 
the company operating the combination, 
and also make possible a reduction of rates 


to customers. 
—— o> 


A Daily Paper Tackles the Series 
Parallel Controller. 
[From the New York Times.) 


Whenever a passenger on a trolley car 
is forced by its sudden starting, or by an 
abrupt change from slow to rapid motion, 
to abandon all pretences of dignified com- 
posure and to indulge in such exhibitions 
of ground and lofty tumbling as the great- 
er or less proximity of his neighbors will 
permit, he should seek for consolation in 
the thought that his antics mean increased 
profit for the transportation corporation. 
So, at least, we gather from as much as we 
can understand of a highly technical com- 
munication that appears in the ELEC- 
TRICAL Review. It seems that in the 
early days of trolley-carring, the current 
was controlled by means of a rheostat. 
Then, of necessity, were starts gentle and 
acceleration of speed ditto, but “It was 
soon discovered that this gentle soul-sooth- 
ing starting and acceleration of the cars, 
for some reason was a devouring cancer on 
the expense account. Signals were set for 
the electrical inventor, who was then 
poised aloft, absorbed in the realm of 
theory,and he swooped down upon the field 
and tackled the motor and its equipment. 
The struggle was short and the dear old 
rheostat was soon plucked out, the motor 
was turned topsy-turvy and finally 
emerged as the great money saver, the 
‘series parallel system,’ while the old rheo- 
stat was ignominiously flung into the 
scrap-pile and for it was substituted the 
new controller, the great physical trainer 
of modern times.” It is not for us to ex- 
plain the nature of a “series parallel sys- 
tem,” but if, as this expert declares, and as 
we are willing to admit, it can be done 
without the assumption of any scientific 
responsibility, the “series parallel system” 
saves money at the expense of comfort for 
the passenger, then the system in question 
could only be fittingly characterized by 
Representative Driggs. His 17-linked 
adjectives would be none too many for it, 
and possibly—just possibly—they would 
have as good effects upon the street-car 
officials as the Congressman thinks they 
had upon the West Point cadets. 
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Electric Train Lighting. 


Although Germany is the birthplace of 
the system of gas lighting, known there, 
as it is here, by the name of its inventor, 
Julius Pintsch, it is also the country where 
electric train lighting is more in use than 
in any other country excepting Great Brit- 
ain and the United States. It is surpris- 
ing to know that this is the case, but a 
speaker at a recent meeting of the Electro- 
technical Association, held in Berlin, made 
the statement that in Germany about 
8,000 railway carriages had been equipped 
for electric lighting. Consul-General 
Mason, at Berlin, in a recent report to the 
Bureau of Foreign Commerce, of the State 
Department, makes the statement that 
electric lighting has been adopted since 
1893 for the postal cars on the state rail- 
ways in Germany, and that electric light- 
ing is all but universal for that class of 
equipment, for the reason that it has been 
found that the comfort, health and eye- 
sight of the employés were seriously com- 
promised by the system of gas lighting 
which had previously obtained. The ex- 
ample of the Royal and Imperial trains, 
which are all electrically lighted, has sug- 
gested the very natural inquiry as to why 
those for the people are not similarly pro- 
tected. The government is naturally op- 
posing this concession to public opinion, 
for the reason that it would involve a very 
large expenditure to equip its entire roll- 
ing stock for electric lighting. To this ut- 
terance the Electrotechnical Association 
has responded that electrical science is 
quite prepared to meet this demand upon 
it and the press has answered that the lives 
of the people are more precious than a few 
millions of marks. 

As an outcome of the discussion of this 
question is the fact that electric lighting 
of railway carriages is much more general 
in Continental countries than is usually 
supposed. Besides Germany, Austria has 
made considerable progress in electric 
train lighting ; Switzerland is quite promi- 
nent in this respect, and on Swedish and 
Danish lines it is rather the rule than the 
exception. France has adopted a system 


which seems to give satisfaction, and Italy 
is not far behind in this respect. At the 
recent session of the International Rail- 
way Congress, in Paris, the question of 
train lighting was presented in very able 
reports, and the consensus of opinion was 
stated in distinct terms in favor of electric 
lighting for railway trains as most desira- 
ble in every respect and preferable on the 
grounds of efficiency, economy and safety 
—conclusions which must appeal to the in- 
telligence of our people who are not accus- 
tomed to take second place in the line of 
advancement and progress. 


-e «4 . 
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Telephone and 
Telegraph 


. The Home Telephone Company, of 
Niagara Falls, expects soon to extend its 
wires to Echota, La Salle and the Tona- 
wandas. 


Solomon, Kas., will have a new inde- 
pendent telephone exchange in operation 
before February 1 if present expectations 
are fulfilled. 


Wire is being strung for the Cumber- 
land Telephone Company,at Elora, Tenn., 
on the line which is to connect Winchester 
with Fayetteville. 


The development of all the exchanges 
of the Pacific Coast Telephone Company, 
having 300 subscribers or more, is seven 
per cent of the population. 


A franchise has been granted by 
Plymouth, Wis., to the Summit Telephone 
Company, which has recently been incor- 
porated by Henry Timms and others. 


After having been refused nearly a 
dozen times, a franchise has been granted 
to the Pennsylvania Telephone Company 
to extend its lines through the town of 
Hanover. 


Work has been begun on the Wester- 
ville, Ohio, telephone line, which is to con- 
nect that town with adjoining villages 
and run spurs to various farms in the 
vicinity. 

The Farmers and Merchants’ Telephone 
Company, of Warsaw, Ohio, has increased 
its capital stock from $5,000 to $15,000. 
The officers are J. P. Darling, president, 
and S. C. Kirsner, secretary. 


A certificate of increase to its capital 
stock was recently filed at Trenton, N. J., 
by the Keystone Telephone Company, of 
Philadelphia, Pa., which increased its 
capital from $2,000,000 to $10,000,000. 


Early in the Spring a telephone line will 
connect Carlisle with Keyesport, Tamalco, 
Wisetown and Jamestown, all in Illinois. 
The line will probably be operated in con- 
nection with the Central Union system. 


The New England Telephone and Tele- 
graph Company has declared a regular 
quarterly dividend of $1.50, payable Feb- 
ruary 15. Transfer books will be closed 
from February 1 to February 14, inclu- 
sive. 

A charter has been granted in Illinois 
to the Galesburg Union Telephone Com- 
pany, whose capital stock is $100,000. 
The incorporators of the company are 
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John Poole, L. W. Cutler and L. R. Lock- 
wood. 


Contracts for the reconstruction of the 
Standard Telephone Company’s Lang- 
horne, Pa., exchange have been awarded 
and the apparatus which is to be installed 
in the central station will be of the latest 
and most improved nature. 


Advices from Cincinnati, Ohio, state 
that the work of changing over the system 
of the local telephone company, which has 
been in progress for a year past, has now 
been completed and a thoroughly modern 
and improved system is in operation. 


The Liberty, Plainville & Hull Tele- 
phone Company has recently asked the 
authorities of Quincy, Ill., for permission 
to enter that town. No definite decision 
has been made, but it is expected that the 
requested permission will be granted. 


A contract has been closed at Gunters- 
ville, Ala., between R. A. Moore, local 
manager of the Bell Telephone at Hunts- 
ville, and John Drake, to establish a com- 
plete exchange with a metallic circuit in 
Guntersville. Thirty-five subscribers have 
been promised to start the exchange. 


The Swanton, Ohio, Telephone Com- 
pany has been incorporated with a capi- 
tal stock of $10,000 by P. J. Lenhart, F. 
A. Stuempel, F. J. Spencer, Charles F. 
Stolzer and Haven T. Brigham. They 
will operate an exchange in Swanton, with 
toll lines in Fulton and Lucas counties 
and connecting with Toledo. 


Reports from Columbus Junction, 
Iowa, notice the organization of a new 
telephone company which will be known 
as the Rural Telephone Company. It 
has nine miles of wire already strung ac- 
commodating 13 subscribers, who paid $18 
apiece for its construction. Swedish- 
American instruments are used. 


A franchise has been granted by Mas- 
sillon, Ohio, to the Stark County Tele- 
phone Company, which will build a line 
to every post office in Stark and Carroll 
counties, and in every town and village 
that will warrant an exchange. The line 
between Massillon and Alliance by way 
of Canton is expected to be in operation 
within the month. 


Creditors of the Mississippi Valley 
Telephone Company, of St. Paul and 
Minneapolis, Minn., have consented to a 
sale of the company, and it will be dis- 
posed of in the near future to meet two 
mortgages, one for $80,000 and the other 
for $60,000, both of which were due be- 
fore February 1. Such arrangements 
have been made with the holders of the 
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mortgages that they will not foreclose. 
The capitalists who are interested in the 
purchase are E. H. Moulton, John S. 
Pillsbury, John Martin and others, all 
of Minneapolis. 


A company is being organized in Salt 
Lake City, Utah, to enter the local tele- 
phone field as a competitor of the Rocky 
Mountain Bell Telephone Company. It 
will be known as the Utah Home Tele- 
phone Company, and its promoters expect 
to furnish service at lower rates than are 
allowed at present, and will expend $300,- 
000 in making their system practical. 


A wireless telephone conversation was 
recently held between Greenport, L. I., 
and Shelter Island. The two young elec- 
tricians who conducted the experiment 
have been testing their apparatus for some 
time past and claim now that they have 
succeeded in making wireless telephonic 
conversations easy and successful with 
their simple and yet ingenious apparatus. 


Knoxville, Tenn., has another telephone 


= company known as the Southern Tele- 


phone Construction Company. Its organ- 
izers are W. O. Rhode and W. S. Roberts, 
of Knoxville, and Charles L. Meyers, of 
Nashville, who, until recently, were con- 
nected with the Cumberland Bell Tele- 
phone Company in. executive capacities. 
The new company is an independent con- 
cern. 


= Long-distance connection between Che- 
neyville, La., and New Orleans, Alex- 
andria, Memphis and other distant towns 
is soon to be assured by the Cumberland 
Telephone and Telegraph Company, 
which has been at work in Cheneyville 
regarding an exchange to be connected 
with Bunkie which, when put in operation, 
will effect the long-distance communica- 
tion. 


Reports from Sodus, N. Y., state that 
on January 11 the Empire State Tele- 
phone Company absorbed the local tele- 
phone exchange. The coming of the 
Rochester & Sodus Electric Railroad 
Company “destroyed the switchboard of 
the local exchange -and damaged the sys- 
tem. ‘The local people were about to in- 
stall a new system” when the Empire 
stepped in and bought them out. 


The expected Monongahela Valley tele- 
phone connections of the Pittsburgh & 
Allegheny Telephone Company, of Penn- 
sylvania, have been arranged to g0 into 
operation on February 7. They will have 10 
lines to Pittsburgh by way of the South 
Side and 10 to Fayette by way of Brad- 
dock and Wilkinsburg. By means of this 
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arrangement the company will be con- 
nected with about 3,000 telephones in the 
valley. 


Officers were elected for the ensuing 
year at the recent annual meeting of the 
Black River Telephone Company, of 
Booneville, N. Y. The new officers are: 
President, H. C. Markham; vice-presi- 
dent, F. C. Meyers; secretary, S. C. Cap- 
ron; treasurer, Benjamin Gauter; super- 
intendent and manager, J. J. Domser; 
directors, H. Gauter, David Swancott, 
Frank Harrington, F. C. Meyers, Philip 
J. Domser, S. C. Capron, H. C. Markham 
and J. J. Domser. 


The newspapers of Seattle, Wash., 
have been devoting considerable space 
recently to the subject of telephone fran- 
chises and contracts, and in the Times of 
January 11 the city authorities are ad- 
vised to delay definite action until after 
they shall have thoroughly digested the 
good points which are alleged to be con- 
tained in the Hunt franchise measure, 
which is said to be unlike the McGroarty 
and Sunset franchises in that it is more 
beneficial to the city. 


The Cumberland Telephone Company, 
of Tennessee, is stated to have recently 
closed an option it had with a Bristol 
company for telephone lines between Bris- 
tol, Bloomingdale, Peltier, Blountville 
and Indian Springs, Tenn., and to Gate 
City, Va. This purchase practically con- 
trols the entire telephone business in the 
upper portion of eastern Tennessee for the 
Cumberland company, which on January 
2 took formal possession of its new build- 
ing at the corner of Seventh and Cherry 
streets, in Chattanooga. 


Prof. Reginald A. Fessenden, of Pitts- 
burgh, Pa., was recently in Norfolk, Va., 
making some experiments in wireless 
telegraphy along the coast at stations be- 
tween Capes Hatteras and Henry. These 
experiments mark the first attempt of the 
government to communicate storm warn- 
ings to vessels at sea when off those dan- 
gerous points on the coast. Professor 
Fessenden’s idea is also to send storm sig- 
nals to the life-saving stations throughout 
the East by this means whenever the ordi- 
nary telegraph wires are disabled as is 
frequently the case. The work is being 
done in connection with the United States 
Weather Bureau, with which Dr. Fessen- 
den is connected, and if the tests are suc- 
cessful the entire Atlantic coast will be 
equipped according to his ideas. 


A fine new switchboard was put in oper- 
ation on the evening of January 25 in 
the Seneca telephone exchange of the Bell 
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Telephone Company, of Buffalo, N. Y. 
The switchboard was built at a cost of 
$100,000 and is of the automatic type. 
When the old board was disconnected, the 
“centrals” hurried from their seats there 
and took their positions at the new one, 
which was so swiftly and easily connected 
that within 30 seconds it was in full 
operation. The most interesting part 
of the whole affair was that the new 
board and practically an entire new 
central-station service was inaugurated 
without in the least disturbing the old 
system. Manager H. W. Pope is said to 
have announced that it would have been 
much easier to install an entirely new 


AN INDUCTION MOTOR FOR OPERATING 
SEWING MACHINES. 
plant, starting from the beginning, than 
it was to make the transfer. 


Successful experiments are said to have 
been made in the forest of St. Germain, 
France, by M. Emile Gautier and M. 
Maiche, who have confidently announced 
that the “first step has been made in the 
discovery of wireless telephony.” The 
transmitter was in a house just on the 
outskirts of the wood and was connected 
with the earth in a manner very similar 
to the familiar lightning-rod connection. 
Two iron posts, 90 feet apart and con- 
nected by wire, were planted in the earth 
about 1,000 yards away. The system was so 
simple and worked with such a degree of 
success that voices and other sounds at 
the transmitter were distinctly and clearly 
heard at an ordinary telephone receiver 
attached to one of the posts. M. Maiche 
will not give any particulars regarding 
his system of discovery, but has announced 
that the communication is in a straight 
line, being unlike the Marconi system of 
wireless telegraphy by wave currents. The 


current used in his experiments is said by 
the inventor to be “circuit current,” vir- 
tually enabling a given spot to be ac- 
curately aimed at, and if the receiver is 
not placed within the plane of the current 
there will be no transmission, receivers on 
both sides of the line being unaffected. 
The announcement has not been made 
by any scientific association, the above 
information coming from press telegrams 
in daily newspapers. 
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An Induction Motor for Operating 
Sewing Machines. 

The accompanying illustration repre- 
sents an interesting application of. small 
induction motors to family sewing ma- 
chines as recently made by the Emerson 
Electric Manufacturing Company, of St. 
Louis, Mo. The motor is attached to the 
frame of the sewing machine a little above 
the treadle and under the table, leaving 
the top of the machine. unobstructed, and 
not tending to throw any oil on the work 
being handled on the machine. The speed 
is entirely under the control of the oper- 
ator, and depends upon the position of the 
treadle. The principle upon which the 
motor is used is to operate its pulley as a 
belt tightener. When the foot is removed 
from the treadle a spring throws the latter 
into its upward position, carrying the 
motor away from the belt. As pressure is 
put upon the treadle the motor is brought 
more and more tightly into contact with 
the belt, thus ‘speeding up the machine. 
During the whole time of operation the 
motor is allowed to run, very little current 
being consumed when it is not driving the 
machine. 

The motor, being of the induction type, 
has no brushes or commutator and con- 
sequently is free from small parts requir- 
ing adjustment and repair. The type il- 
lustrated is intended for the operation of 
family sewing machines only, and is not 
made for factory machines. 

aa 
Minneapolis General Electric 
Company. 

At the recent annual meeting of the 
stockholders of the Minneapolis General 
Electric Company, held in Jersey City, 
N. J., the following directors were elected : 
E. S. Webster, E. Wadsworth, M. B. Koon, 
H. K. White, E. A. Merrill, C. A. Stone, 
L. S. Cushing, Russell Robb and J. B. 
Dill. These directors held a meeting at 
which the following officers were elected : 
President, M. B. Koon; treasurer, E. S. 
Webster; secretary, E. Wadsworth. A 
dividend of $3 per share was declared pay- 
able February 1 to preferred stockholders 
of record January 21. 
es 

The First Automobile. 

Our lively French contemporary, La 
Locomotion Automobile, says: “A learned 
person has discovered, while delving in 
the files of the city of Antwerp, that, in 
1479, the communal treasurer was author- 
ized by the magistrates of the town to pay 


a bonus of 24 livres d’Artois to a man 
named Gilles de Dom as an appreciation 
of his gift to the city of a ‘carriage set in 
motion by mechanical means only.’ ” 
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Corporation 
News 4 4 4 


Cusa, N. Y.—Cuba Telephone Com- 
pany. $12,000. = 


JEFFERSON Cıry, Mo.—Missouri Elec- 
trical Company. $20,000. a 


MILWAUKEE, Wis.—Rock River Elec- 
tric Company, of Beloit. $50,000. | 


INDIANAPOLIS, IND.—Sydney Tele- 
phone Company, of Sydney. $3,000. 


SaLt Lake City, Uran—New Light, 
Heat and Power Company. $24,000. 


Dover, DeL. — Overland Telephone 
Company, of Lehighton, Pa. $15,000. 


AusTIN, TrEx.—Fayette County Tele- 
phone Company. $5,000. Incorporated 
by Leo Freed and others. 


SACRAMENTO, CAL.—Sacramento Elec- 
tric Light and Power Company. $200,- 
000. Paid-up stock, $700. 


LOUISVILLE, Ky.—Nicholasville Home 
Telephone Company. $10,000. Incorpo- 
rators: John H. Welch and others. 


JEFFERSON City, Mo.—Davies County 
Telephone Company, of Gallatin. $5,000. 
Incorporated by C. J. Bain and others. 


SPRINGFIELD, ILL. — Thayer Electric 
Company, of Peoria. $25,000. Incor- 
porators are R. Lester Thayer and others. 


SPRINGFIELD, ILL.—Warrenburg Tele- 
phone Company. $5,000. Mary P. B. 
Cowen, C. J. Tucker and others, incorpo- 
rators. 


Raeren, N. C.—American Telephone 
and Telegraph Company. $15,000. A. 
B. Andrews, Jr., and others, incorpo- 
rators. 


EVANSTON, ILL.—The Yaryan Heating © 


and Electrical Company, of Evanston, has 
increased its capital stock from $2,500 to 
$400,000. 


SPRINGFIELD, ILL.—Sullivan Electric 
Company, of Sullivan. $50,000. Incor- 
porators: J. H. Baker, W. A. Steele and 
J. J. Patterson. - 


DuLtutH, Minn.—The Duluth Tele- 
phone Company has certified to an amend- 
ment of its charter raising the limit of its 
indebtedness to $300,000. 


INDIANAPOLIS, IND.— Fort Wayne & 
Southwestern Traction Company. $600,- 
000. Incorporators: C. C. Miller, W. M. 
Moran, N. D. Doughman. 


CHATTANOOGA, TENN.—Southern Tele- 
phone Construction Company, of Knox- 
ville. $25,000. Incorporated by W. O. 
Rhode, W. S. Roberts and others. 


HarrispurG, Pa.— New Castle & 
Youngstown Street Railway Company; 
$50,000. New Castle & New Brighton 
Street Railway Company ; $40,000. 


CoLuMBUS, OH10 — Anness - Freeman 
Manufacturing Company. $25,000. To 
manufacture electrical supplies. W, H. 
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Anness, W. P. Freeman and others, incor- 
porators. 


AUGUSTA, Ga.—St. Petersburg Tele- 
phone Company. $10,000. T. C. Par- 
ker, W. B. Birch and others, the incorpo- 
rators of the company, will soon establish 
exchanges in Macon. 


-= CoLumBus, OH1o—Recent incorpora- 
tions in Ohio include the following: Rail- 
way Supply and Manufacturing Com- 
pany, Cincinnati; $100,000. People’s Tel- 
ephone Company, Sardinia; $2,500. 


MINNEAPOLIS, Minn.—P. F. Crafts, 
manager of the International Electric 
Company, has been appointed by the court 
receiver under the mortgage for $40,000 
recently brought on foreclosure proceed- 
ings. 

Co_tuMBus, Ou10o—The Citizens’ Tele- 
phone Company of this city has filed an 
additional mortgage to the State Savings 
Bank and Trust Company of this city, to 
secure the payment of its five per cent 20- 
year bonds. -  % 


Scranton,-Pa—A franchise has been 
granted to W. W. Watson and his col- 
leagues for the Central Rapid Transit 
Railway Company, which was incorporated 
in Harrisburg, with a capital stock of $50,- 
000, a week or so ago. 


CHATTANOOGA, TENN.—Chattanooga & 
Lookout Mountain Railroad Company. 
$250,000, and a bond issue for the same 
amount. The officers are S. W. Devine, 
president; R. W. King, vice-president, 
and W. Carey, secretary. 


MILLVILLE, N. J.—The Bridgeton & 
Millville Traction Company has recently, 
through a firm of brokers in Philadelphia, 
advertised $350,000 worth of its bonds 
for sale. The company’s total earnings 
are stated to be $85,485.79. 


Urica, N. Y.—The county clerk, among 
other annual reports, has received that of 
the Central New York Telephone and Tel- 
egraph Company, of Utica. The report 
shows a capital stock of $800,000, all paid 
up; debts, $200,000, assets, $400,000. 


SHARON, Pa.—Sharon & New Castle 
Electric Street Railway Company. $110,- 
000. The incorporators are W. J. Thomp- 
son, Youngstown; C. W. Dahlinger, Van 
Vorhees, A. Powell, Pittsburgh; S. W. 
Thomas, Etna, and A. H. Mercer, Alle- 
gheny. 


Mankato, Minn.—At a recent meet- 
ing of the Mankato Citizens’ Telephone 
Company the directors decided to increase 
the company’s capital stock to $100,000, 
to meet the expense which will be incurred 
by the extensions which have been planned 
for increasing business. 


BLOOMINGTON, IND. — Representatives 
of the American Light and Water Com- 
pany, of Indianapolis, have recently pur- 
chased the Jenney electric light plant, of 
Bloomington, paying $20,000 for it, and 
securing a 30-year franchise from the city 
. ft per lamp, with 60 lamps in the con- 

ract, 
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BENTON HARBOR, MICH.—A consolida- 
tion has beer effected between the Benton 
Harbor dnd: St: Joseph electric systems, 
which will be known as the Benton Harbor 
& St. Joseph Electric Railway and Light 
Company. The new corporation is offer- 
ing $200,000 of its bonds. Railroad lines 
have 101% miles of track, and enjoy all 
the street railway privileges of both cities. 


Austin, TEx.—Twin City Union Rail- 
way Company. $1,000,000. The incor- 
porators are W. D. H. Washington, of 
New York city; G. Van Ginkle, of Dallas; 
I. M. Earle, of Des Moines, Iowa; E. C. 
Gambrell, of Dallas; E. T. Moore, of Dal- 
las; Fred Howard Porter, of Dallas; C. 
H. Briggs, of Dallas; Turner A. Beall, of 
New York city; J. T. Voss, of Fort 
Worth; L. M. Callaway, of Dallas; Ben. 
O. Smith, of Fort Worth; J. W. Spencer, 
of Fort Worth. 


ALBANY, N. Y.—Rochester & Eastern 
Rapid Transit Railway Company, princi- 
pal offices, Canandaigua; to build a street 
railroad 45 miles long from Brighton to 
Geneva, with a branch from Pittsburgh 
to Fairport. $500,000. Directors are 
Albert F. White, John Winter, A. Linds- 
ley Parker, C. F. Andrews and Oliver H. 


Law, of Detroit; Eugene H. Satterlee, of 


Pittsford; Oscar N. Crane, of Canandai- 
gua; Spencer F. Lincoln, of Naples, and 
John F. White, of Buffalo. 


Aubany,. N. Y.—Atlantic Telephone 
Company. $5,000,000. To maintain a 


telephone system between New York, Al- . 


bany, Syracuse, Rochester, Buffalo and in- 
termediate points and a long-distance sys- 
tem to connect with the principal cities 
in the United States and Canada. The 
directors are William H. Stayton, of Yon- 
kers; John A. J. Campbell, Charles B. 
Reid, Arthur B. La For and James G. 


Shaw, of New York city; George H.. 


Mann, of Brooklyn, and Warren L. Saw- 
yer, of Nyack. 


CoLUMBUS, On10—Cleveland, Ashland 
& Mansfield Traction Company ; $10,000 ; 
the incorporators are C. V. Hard, T. F 
Disette, S. T. Everett, Richard W. Par- 
melly and E. J. Kennedy. The Columbus 
& Southern Electric Railroad Company ; 
$1,000,000. Citizens’ Telephone Com- 
pany, West Unity, certifies to an increase 
to its capital stock from $5,000 to $15,- 
000. Conneaut & Western Railroad 
Company ; $10,000. Eastern Liverpool & 
Youngstown Railroad Company ; $15,000. 
Toledo Telephone, Telegraph and Mes- 
sage Company; $25,000. Buckeye Trac- 


tion Company, Buckeye; the incorporators 


are: H. V. Flickinger, R. V. Sears, A. J. 
Scott, C. Feiring, S. J. Kibler and W. A. 
Blicke. Dayton & Northwestern Trac- 
tion Company; $10,000. Central Market 
Street Railway Company, of Columbus; 
$10,000; Benjamin Monatt and others, in- 
corporators. Geneva Automobile and 
Manufacturing Company, of Geneva; 
$100,000. Liberty Centre Telephone Com- 
pany ; $10,000. Steubenville Traction and 
a Company, of Steubenville; $500,- 
00. , 
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Automobiles 


A “professorship of automobilism” is 
said to have been established by the Asso- 
ciation Philotechnique, of France. 


A New Haven, Ct., firm is said to be 
interested in automobile hearses, and a 
newspaper says that people are “dying to 
ride in them.” 


The People’s Automobile Company, of 
Cleveland, has changed its name to the 
People’s Automobile Manufacturing Com- 
pany and its purposes, so as to authorize 
it to make such machines. 


Russian roada are so illy paved, even in 
the large cities, that automobiling is hard- 
ly likely to become popular to any extent 
until the streets and ways are better con- 
structed. There are but few of the ma- 
chines in the Empire. 


La Locomotion Automobile, Paris, com- 
ments, in its issue of January 16, upon the 
unification of automobile types and de- 
signs. The classes of vehicles mentioned 
are the motocycle, voiturette, petite voiture 
and grosse voiture. M. Lucien Périssé, 
an engineer, is the author of the article. 
The same paper contains a brief account 
of the status of the automobile industry 
in Europe. 


United action has at last been taken by 
prominent automobile clubs to establish 
sign-posts on the principal roads leading 
from New York throughout the eastern 
states.. The movement involves consider- 
able expense, which will be borne by the 
following clubs jointly: Automobile Club 
of America, Automobile Club of Balti- 
more, North Jersey Automobile Club, 
Philadelphia Automobile Club, Long Isl- 
and Automobile Club, Westchester Auto- 
mobile Club, Rhode Island Automobile 
Club, Automobile Club of Bridgeport, 
Massachusetts Automobile Club, Brooklyn 
Automobile Club, Pennsylvania Automo- 
bile Club and Automobile Club of New 
Jersey. 


The authorities of the Pan-American 
Exposition, at Buffalo, N. Y., are anxious 
to have the Automobile Club of America 
choose Buffalo as the terminus of the En- 
durance Test which the club proposes to 
hold next Fall. One of the inducements 
offered is a 50-mile road race, to be run 
on a stretch of road near Buffalo, which is 
said to be as well fitted for a speed contest 
as any road in the country. The mana- 
gers state that they do not wish to en- 
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courage promiscuous road racing, but 
would like to have some demonstration of 
speed of a local character at least. They 
promise to have the course properly 
patrolled and see that everything is to be 
done to make the race an entire success in 
every respect. 


The board of governors of the Long 
Island Automobile Club has authorized 
the conditions as set forth below for the 
100-mile endurance test to be held on 
Long Island some time during the latter 


part of March. 


1. Endurance test to be held late in 
March. 

2. Open to three classes,—steam, Zasolené 
and electricity. Special prizes issued for 
each class. 

3. Applications for entrance of other 
motive-powers will be received and given due 
consideration. 

4. Course to be over macadamized roads 
on Long Island, including grades, levels, etc., 
no retracing; 100 miles within a 12-hour 
limit. 

5. Notices of the forthcoming endurance 
test to be sent to all village authorities 
through which the course may be laid, -Pe- 
questing their cooperation. ` 

6. Speed limit of eight miles rougi 
villages and towns, with a maximum speed 
limit of 15 miles per hour. 

7. All contestants are to provide their own 
fuel and water, either by preliminary ar- 
rangement or by transportation. 

8. Owners of electric carriages to arrange 
for battery relays. 

9. In case of a tie between two vehicles of 
the same type, the best average time, taking 
into consideration the amount of fuel con- 
sumed, the weight of the carriage and non- 


stops. 

10. Hill-climbing contest to take place on 
the grade between Jamaica and Flushing. 
At this point there is a grade estimated to 
be about 20 per cent, and about one-quarter 
of a mile long. 

11. Entrance fee, $10 for each vehicle. 

12. Entries are to be confined to self-pro- 
pelled vehicles, so constructed as to carry at 
least two passengers seated side by side. All 
vehicles have to carry the full complement 
of passengers. 

13. For entry blanks, information, etc., 
applications should be made to Mr. Charles 
W. Spurr, secretary of the club, at the club 
headquarters, 552 State street. 

The committee in charge of this endurance 
is: L. R. Adams, president of the club, and 
chairman of Contests and Exhibitions Com- 
mittee; H. B. Fullerton, chairman of Good 
Roads Committee; H. S. Chapin, chairman of 
Runs and Tours Committee; F. W. Tousey, 
R. E. Jarridge and J. E. Savel, members of 
the Contests and Exhibitions Committee; F. 
G. Webb, chairman of Technical Committee; 
C. W. Spurr, Robert Darling and A. R. Par- 
dington. 


D 
Electromobile Competition in 
Berlin. 


United States Consul Hughes writes 
from Coburg, Germany, as follows: 

Dr. M. Kallmann’s report on the com- 
petition of electrically propelled vehicles 
in Berlin is highly instructive. The bat- 
tery taking the first honors weighed only 
121 pounds per kilowatt-hour, while the 
heaviest weighed 286 pounds per kilowatt- 
hour. The mean weight of the 13 vehi- 
cles taking part in the competition was 
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1,650 pounds. Upon the assumption of a 
yearly total mileage of 9,500 miles, he 
calculates the annual maintenance cost of 
a battery at only 48d., or, say, a cent per 
mile. The smallest consumption of energy 
per ton-mile at the mean speed amounted 
to 91 watt-hours for a passenger car, a far 
better performance than previous records 


are able to show. At the highest speed, the’: 


consumption increased to 135 watt-hours. 
However, in the majority of cases, the de- 
mand did not vary greatly with the speed, 
which leads to the conclusion that, in 
order to obtain the greatest commercial 
economy -of energy, the electrically pro- 
pelled car should be driven at the highest 
speed consistent with public safety. By 
the high speed, the consumption of energy 
per car mile is not considerably increased, 
while the number of passengers which may 
be transported in a given time naturally 
increases with the speed. With regard to 
the motor best adapted for the weight to 
be propelled, the capacity should amount 
to approximately one kilowatt per ton of 
the rolling weight. 


The Growing Telephone Industry. 


A newspaper recognized as an authority 
on financial matters contains the follow- 
ing statement regarding the telephone in- 
dustry, and says that the last year of the 
old century was a record year in many in- 
dustries, which was probably influential 
in making it an unusually prosperous pe- 
riod in the development of the telephone 
service: 

“For although the telephone is every day 
advancing in popularity as a helpmeet in 
the household, business is its mainstay. 
Now that a more scientific scheme of rates 
has taken the place of the old flat rate, 
the telephone service is within the reach 
of a vast class of people who formerly con- 
sidered it an expensive luxury. The tele- 
phone habit grows very rapidly, and not 
only is it true that once a telephone user 
always a telephone user, but every new 
telephone user helps to make others. So 
the great telephone system goes on push- 
ing its myriad wires and its active little 
machines into all quarters; into the retail 
store and the carpenter’s shop, as well as 
into the merchant’s office and the finan- 
cial magnate’s sanctum, into the unpre- 
tentious private house or flat as well as 
into the millionaire’s mansion and the 
palatial hotel. To descend to figures the 
New York Telephone system gained, in 
1900, over 14,000 new stations. How 
striking an increase this was may be ap- 
preciated when one considers that five 
years ago there were not as many stations 
as this in the New York system and that 
there are not much more than a dozen 
cities in the world to-day having telephone 
systems of over 14,000 stations— the gain 
in New Tork i in a ‘single year.” 
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Industrial 
Notes a a 


THE AMERICAN BRIDGE COMPANY is 
furnishing from one of its Chicago plants 
thirty-six plate girder spans for the Rio 
Grande Western Railway Company. 


THE WESTERN ELECTRIC COMPANY, 
Chicago, Ill., has issued Bulletin 7009 for De- 
cember, 1900. The folder is entitled “Series 
Enclosed Alternating Arc Lighting System,” 
containing full descriptive matter and illus- 
trations. 


INCANDESCENT LIGHTING is having a 
veritable boom in this country, or else Pack- 
ard lamps are becoming favorites with the 
users, is the story told by the Electric Ap- 
pliance Company, Chicago, which has to 
point to something for its increase in sales. 


BAKER & COMPANY, Newark, N. J., and 
120 Liberty street, New York city, the well- 
known platinum manufacturers, have is- 
sued a handy memorandum book, bound in 
celluloid. A great deal of valuable informa- 
tion regarding platinum and engineering 
tables is contained between the covers. 


THE JAMES KEMPSTER PRINTING 
COMPANY, 117-121 Liberty street, New 
York, is sending handsome calendars to 
its friends for the ensuing year of 1901. 
The calendars are neatly mounted upon 
heavy tinted cards in pale blue, orange, and 
black, and are stampcd in silver. 


THE CUTLER-HAMMER MANUFACTUR- 
ING COMPANY, Milwaukee, Wis., is send- 
ing out a catalogue of its rheostats and other 
products in a neat binder which opens length- 
wise, thus enabling the book to be carried 
in the pocket. It will be mailed to any pur- 
chasing agent or engineer upon application 
to the company. 


THE WARREN ELECTRIC AND SPEC- 
IALTY COMPANY, Warren, Ohio, has pre- 
pared a set of four artistic calendars embel- 
lished with Indian portraits, by E. A. Bur- 
bank, with which it is favoring its friends. 
The back of the calendar carries an ingen- 
uous reminder of the qualities and merits of 
the “Peerless” incandescent lamps and ‘Peer. 


less” transformers. 


THE ELECTRIC BATTERY RENEWING 
COMPANY, St. Louis, Mo., has an electro- 
chemical process of treating old battery car- 
bons in such a manner that all salts and im- 
purities are said to be extracted, leaving the 
carbon in a better condition than when new. 
The company guarantees that carbons after 
being treated will show a higher voltage and 
longer life than when new. 


THE CLAYTON AIR COMPRESSOR 
WORKS, 26 Cortlandt street, New York, has 
issued a handsome and comprehensive cata- 
logue of its machines, engines and other 
apparatus. Purchasing agents and others 
interested are requested to mention Cata- 
logue No. II in their applications. The 
book is neatly bound and contains numerous 
well-executed illustrations. 


THE HAZARD MANUFACTURING COM- 
PANY, of Wilkesbarre, Pa., is sending to its 
many friends and customers an extremely 
handsome calendar composed of four sheets 
printed in colors, and depicting Indian heads. 
The company’s brands of wire rope and in- 
sulated wires are advertised in a dignified 
manner. The Hazard Manufacturing Com- 
pany’s New York offices are at 50 Dey street. 


THE OKONITE COMPANY, Ltd., of New 
York, has sent out to a number of its friends 
a handsome desk calendar for 1901. The 
front of the calendar board is adorned with 
a handsome high-relief cameo medallion, 
framed in gold, the subject being a repro- 
duction of antique dancing figures. The 
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inevitable semi-circular trade-mark, known 
to users of wire and cables the world over, 
is also modestly in evidence. 


THE GENERAL INCANDESCENT ARC 
LIGHT COMPANY, First avenue and Thirty- 
third street, New York, has issued its Bulle- 
tin No. 74, for December, describing the 
mechanism and giving full particulars of the 
company’s series enclosed arc Jamp, style L3. 
Full descriptive matter is given in the folder, 
with prices and other information of inter- 
est. It will be sent upon application to 
any one interested. 


THE ELECTRIC EQUIPMENT COM- 
PANY, 101 West Thirty-ninth street, New 
York city, announces that Mr. Charles J. 
Klein, formerly general superintendent of 
the New York Electrical Equipment Com- 
pany, has become president of the new con- 
cern, and will continue in the electrical 
equipment business at the address named 
above. Mr. Klein promises his individual 
attention to all contracts and orders, and 
requests the patronage of his former friends 
for his new enterprise. 


THE NEW YORK INSULATED WIRE 
COMPANY, New York city, has recently is- 
sued a neat handbook of its manufacture, 
with pertinent extracts from the rules of the 
National Board of Fire Underwriters, price 
lists, and other matter of interest to any one 
who uses cables, braids, insulating mate- 
rials, line wires, tapes, telegraph and tele- 
phone wires, and other similar material. 
The book will be sent upon application to the 
company, and is known as “Price List No. 
21.” 3.7 


“GRAPHITE” for January contains a 
short sketch of Joseph Dixon, the discoverer 
of the useful properties of graphite for cru- 
cibles, stove polish and lubricating purposes. 
In 1827 he made crucibles out of New Hamp- 
shire graphite, while two years later, in 
1829, he imported the first cargo of the 
Ceylonese product, which, since that time, 
has remained the standard for fineness and 
ability. “Graphite” is published by the 
Joseph Dixon Crucible Company, of Jersey 
City, N. J. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, Philadelphia, has recently closed 
a contract with the Camden & Suburban 
Railway, Camden, N. J., for the installation 
of an additional battery of chloride accu- 
mulators, making the third order received 
from this company. The new battery sub- 
station is necessitated by the extension of 
the railway company’s lines to Moorestown, 
a distance of ten miles from its power-house 
at Camden, and will be located at Pensauken 
Creek, near Moorestown. The battery will 
consist of 240 cells having a capacity of 200- 
kilowatt hours. 


MR. HORACE J. STEVENS, of Houghton, 
Mich., has just issued a valuable compila- 


tion,which he calls the “Copper Hand-Book,” 


and which contains 50 statistical tables, 
covering Lake Superior copper production, 
values, prices, dividends, assessments, and 
a very considerable amount of solid informa- 
tion regarding shares, mines, and other 
copper matter of interest and value. The 
book is soarranged that the different subjects 
can be easily got at, and aims to be a solid 
and unpretentious reference book. Any 
one who is interested in the copper situation 
will appreciate its value. It is bound in 
paper, and sold by Mr. Stevens. 


THE AMERICAN SCHOOL OF CORRE- 
SPONDENCE, Boston, Mass., has recently 
added four new instructors to its staff, all 
of whom are teachers at the Massachusetts 
Institute of Technology. These are: Wil- 
liam S. Newell, boilers; Joseph C. Riley, 
machine design; Walter S. Leland, steam 
engines; Charles W. Berry, mechanics, and 
Frank R. Swift, chemistry. In addition, 
the trustees have engaged Mr. Charles L. 
Hubbard, B. S., M. E., who has been actively 
associated with S. Homer Woodbridge, the 
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heating and ventilating authority, to take 
charge of a new course on heating and venti- 
lation, which is in preparation. 


THE YORK MANUFACTURING COM. 
PANY, York, Pa., has recently received from 
the engraver its new catalogue of ice-making, 
refrigerating and other machinery. The 
catalogue in question shows a considerable 
range and variety of apparatus, displaying 
it by means of copious illustrations in both 
half-tone and line cuts. The pamphlet ig 
& very handsomely gotten up book, fully 
maintaining the usual Bartlett standard, 
and showing the machinery it advertises to 
the best advantage. The York company's 
apparatus is claimed to be particularly use- 
ful and efficient in electric plants or where- 
ever power and light or heat are furnished 
by the electric current. 


THE AMERICAN HARDWOOD MANU- 
FACTURING COMPANY, of Grottoes, Va., 
reports that it has just completed installing 
an electric light plant in its works, at Grot- 
toes, Va., and is operating with a full force 
of mechanics night and day, making: tele- 
phone boxes and other cabinet woodwork for 
the telephone trade. This company has been 
making a specialty of the manufacture of 
telephone boxes for the past seven years, sup- 
plying nearly all of the large manufacturers 
of instruments with their woodwork. Mr. 
W. F. Livers, the secretary-treasurer of the 
company, reports large contracts on hand 
for woodwork of all kinds, which will keep 
the company busy for some time to come. 


MR. GEORGE H. DANIELS, general pas- 
senger agentof the New York Central & Hud- 
son River Railroad Company, described at 
length in the Brooklyn Daily Eagle of 
December 30, 1900, the luxury of travel 
over the tines of the Central and New Haven 
roads, and referred in pleasing terms to the 
new force—electricity—which may revolu- 
tionize present methods of light transporta- 
tion, and even possibly extend to heavy rail- 
way traffic for longer distances. Mr. Daniel’s 
article attracted considerable attention, and 
no one is better fitted to describe the railway 
situation than he, both on account of his ex- 
tensive experience in railroad matters, and 
because he is in touch with the latest elec- 
trical improvements. 


ROSSITER, MACGOVERN & COMPANY, 
141 Broadway, New York, recently bought 
of the St. Louis Transit Company the entire 
stock of electric generators, machinery, etc., 
in one of its large power-houses. The gen- 
erators aggregate nearly 2,000 kilowatts 
capacity. This apparatus is now for sale. 
This company is making a specialty of buy- 
ing in large quantities apparatus of this 
kind, and can supply other power and 
lighting stations throughout the country 
on rush orders with almost anything 
that is needed. A very large business in 
this line of work has been built up by this 
company, of which Mr. Charles E. Dustin, 
for many years at the head of electric light 
manufacturing companies, is now president. 


THE MICHIGAN ELECTRIC COMPANY, 
of Detroit, was prominently identified with 
the movement for increasing the voltage of 
low-potential systems, as permitted by rules 
and requirements of the National Board of 
Fire Underwriters, and warmly supported 
by the manufacturers and representatives 
in attendance at a recent meeting, with the 
result that the proposed change was adopted 
with almost unanimous consent. We learn 
that the Michigan Electric Company’s in- 
terest in this matter resulted from the 
thorough study it had given this subject at 
the request of a company which desires to 
furnish both railway and lighting service 
in the best possible manner, and at the 
minimum operating expense, and we expect 
within a few months to be able to give the 
details of the plan decided upon by the 
Michigan Electric Company, which, it is 
expected, will soon be put into effect with 
most satisfactory results to the company 
for whom it has worked them out. 
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THE ELECTRIC FAN MOTOR. 

It is hard to conceive the condition of 
our immediate ancestors who were denied 
the blessings of the electric fan. Prob- 
ably nothing that has been invented has 
proven so useful in amelioration to the 
general discomfort of humanity in hot 
weather, and so tended to reduce profanity 
and perspiration as this pleasing device. 
It appears to have been invented, or per- 
haps we might better say discovered, in 
this country about fourteen years ago, 
and already it has taken its place as an 
essential instrument of civilization. 

From many points of view the electric 
fan motor is an important piece of mech- 


anism. N 
usm. Not only has a large trade grown 


up based upon its manufacture and sale, 


but it has made itself an important addi- 
tion to the custom of central stations sup- 
plying electricity for sale to the public. 
It happens that in the Summer, when the 
fan motor is most in use, the electric light, 
by reason of short evenings and the general 
closing of places of business at an early 
hour, is little used, so that the average 
output of the station is to some degree 
maintained by the consumption of current 
for fan purposes. The small fans also 
provide an excellent day load for stations, 
and considerable revenue has accrued to 
electric light companies from their wide- 
spread introduction. 

It is interesting to notice the high per- 
fection which these machines have at- 
tained, as is set forth in considerable de- 
tail in succeeding pages of this num- 
ber. Of great interest, also, is Mr. Hen- 
shaw’s account of the early history of elec- 
tric fans, and the way in which they came 
to constitute an important line of manu- 
facturing business for electric companies. 

Another feature of interest connected 
with electric fans is that they are purely 
American, both by right of invention and 
of use. It is a somewhat singular fact 
that their use in other countries and in 
hot climates has been so limited, but it is 
believed that at least the beginning of a 
considerable export trade in this class of 
merchandise has been made, and that from 
now on increasing and satisfactory num- 
bers of these instruments will be shipped 
abroad from our American ports. A 
modern development of the fan, which 
was primarily designed for ventilation and 
for moving air or the creation of small 
breezes, is the application to the fan mech- 
anism of cooling and heating devices, so 
that an actual change in the temperature 
of the air may be made. In this way cer- 
tain electric fan installations have been 
made lately by which the triple purpose 
of cooling in Summer, heating in Winter, 
and ventilating the rooms in which the 
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apparatus is installed at all times, is ac- 
complished. 

A glance at succeeding pages will give 
some idea of the magnitude to which the 
industry of electric fan making in the 
United States has grown, and of the care 
in design and manufacture that has been 
expended upon these small but useful and 
comfort-giving appliances. 


THE CKNTRAL STATION AND THE 
CUSTOMER. 

In these columns recently we asked the 
question “What does the electric light sta- 
tion sell?” and in endeavoring to find a 
proper reply to this, and to the cognate 
question “What ought the electric light 
station to sell?” a field for very interesting 
speculation and discussion is opened. 

If one looks at the subject solely from 
the point of view of the manager of the 
central station he observes at once that the 
business, so far as the station itself is 
concerned, is strictly a manufacturing en- 
terprise not dissimilar in most respects 
from other lines of effort in which crude 
materials are taken in and a finished prod- 
uct produced. The station absorbs coal, 
water, oil, supply and renewal parts, 
lamps, carbons and labor, and its immed- 
iate output is electric current. Ever 
since the business of electric lighting has 
been upon a fair commercial basis, and 
since the question of metering consumers’ 
supplies has been discussed, it has been 
more or less tacitly assumed that the busi- 
ness of the station ended with the pro- 
duction of the utmost possible amount of 
electrical energy of an available type from 
the least quantity of material and labor, 
and the sale of this product to the con- 
sumer. To this end meters have been 
made to read in electrical units, and the 
whole commerce of the electric light sta- 
tion ends when current in the quantity re- 
quired is supplied to the consumers’ mains, 
and when the bill duly rendered for kilo- 
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watt-hours, or other units, is presented 
and collected. | 

What the customer is buying, however, 
in nine cases out of ten, is light or motive 
power. In his premises are installed cer- 
tain lamps and motors, and he pays the 
central-station company its bill for main- 
taining these devices in proper operating 
order, and supplying to them the neces- 
sary current that their functions require, 
and with him the business transaction is 
ended when he receives such light or 
motive power as he wishes and pays for 
the same what he considers a reasonable 
amount. It will be observed, however, 
that the transaction involves the transla- 
tion of electrical energy into such utilities 
as the customer demands, and that while 
he gets one thing he pays for another. 
Now, this is a perfectly proper and en- 
tirely legitimate transaction, so long as 
one thing is directly equivalent to another 
in an invariable ratio. Here comes in the 
whole difficulty that will, we think, prove 
an interesting one in the future, and may 
land the station managers who adhere to 
the present system in difficulties. 

It is a well-known fact that, while the 
electric motor is about as efficient as there 
is any hope of making it, the incandescent 
lamp is far from an economical translat- 
ing device. Indeed, of all the energy put 
into the average lamp only a small per- 
centage appears as light, the balance be- 
ing converted into radiations of a wave- 
length unappreciable to the eye—in other 
words, into heat which is of no use to any- 
body. Every indication points to the 
great possibility of development inherent 
in the incandescent lamp. There is a 
possibility of making it anywhere from 
ten to twenty times as good as it is now. 
That this will be done no one who has 
observed the progress of industrial science 
during the last few years can possibly 
doubt. If it is done, the central stations 
will find themselves in a peculiar dilemma 
so long as they continue to sell electrical 
energy for illuminating purposes and not 
light. 

The average sixteen-candle-power lamp 
consumes, while burning, about fifty watts 
of energy. Suppose that a lamp could be 
made which would deliver the same 
amount of light under a consumption of 
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twenty-five watts. This we believe, in the 
light of present knowledge, is absolutely 
possible, and is certain, sooner or later, to 
be achieved. Under the circumstances 
a person at present satisfied with the 
light obtained from a certain number of 
lamps burning in his premises would re- 
ceive precisely the same result in light 
from a consumption of one-half the cur- 
rent he now requires, which means that 
he would be equally well lighted and just 
as well satisfied while paying only one- 
half as much to the central station. It is 
true that this demand upon the central 
station would be only one-half what it is 
now, but if there is any profit in selling 
electricity, naturally the more that can be 
Hence the 
introduction of twenty-five-watt lamps, 


sold the more profit there is. 


which would cut the output of our sta- 
tions in half, would also decrease their 
profits more than proportionately, because 
the fixed charges for interest on the plant 
They would then 
be driven to the interesting dilemma of 


would remain the same. 


lowering their rates for current, and hence 
for light, in order to secure more cus- 
tomers and thus absorb their output, or 
going out cf business altogether. 

If all customers used motors only, or if 
all lamps were equally efficient, and if 
there were no possibility of making them 
any better, doubtless the most satis- 
factory system of charging that could 
be devised would be a modification of 
the Wright maximum-demand method, 
which has been in successful and satis- 
factory operation now for a number of 
years. But is the gain to be made by 
the general introduction of systems of 
charging similar to this, or based in any 
way upon the current consumption of the 
customer, equivalent to the danger that 
underlies a system of charging based upon 
a single factor in the transaction between 
seller and purchaser, and a factor liable to 
be varied against the interest of the seller 
at any time? This is a plain question 
and one that should be discussed fully by 
such bodies as the National Electric Light 
Association and the associations of elec- 
tric light station managers which meet 
in our various states. While there is no 
invention now on the market that seems 
likely to reduce the current consumption 
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per candle-power of electric lights in an 
economical and satisfactory way, nobody 
aware of the facts can deny that such an 
invention is likely to be made at any 
moment, and that the great field for its 
introduction and extension not only invites 
the attention of those competent to design 
such apparatus, but would also make their 
widespread introduction certain within a 
short space of time after their appearance. 
Under the present system the appearance 
of high-efficiency lamps would prove a di- 
rect detriment to the electric lighting in- 


dustry as it is usually conducted. Would 
it not be better, and in the end more satis- 
factory in all respects, to charge con- 
sumers by light-hour units of some kind, 
thus saving to the electric lighting station 
all possibility of increased gain through 
betterment of materials or gain through 
the opportunity for reducing prices and 
extending service that will come when such 
betterments have become commercial and 
practical ? 


The state of Colorado is at present un- 
dergoing the throes of a legislative debate 


concerning the reintroduction of capital 


punishment. For some years in that com- 
monwealth the experiment of abolishing 
this variety of punishment has been at- 
tempted with indifferent results. A fea- 
ture of the new bills before the legis- 
lature is the adoption of electrical execu- 
tion patterned after the infamous example 
of New York state. Doubtless the legis- 
lators of Colorado are not fully aware of 
the facts in connection with this method 
of ridding the world of criminals, or they 


would hesitate. It is sincerely to be hoped 
that the opponents of the electrical method 
may win in the contest now going on, even 
if it is necessary to continue punishing 
condemned criminals by other than capital 
methods. Colorado can better afford to 
hang its condemned criminals than to in- 
stitute the outrageous system of tortures 
still unhappily in vogue in New York. 


The very interesting system of spark- 
telegraphy, developed by Professor Slaby, 
of Berlin, and recently described by him 
before one of the German scientific 80- 
cieties, is fully mentioned on other pages 
of this issue. Professor Siaby’s system 
has created considerable interest and com- 
ment, not only abroad but in this country, 
and our readers will doubtless be inter- 
ested in this exposition of his invention. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANIS/MS—XIV. 


ee 


BY W. ELWELL GOLDSBOROUGH. 


If E, is greater than E, then the effect- 
ive reactive electro-motive force E, will 
be 90° in advance of the current, and, 
therefore, as shown on page 596 and in 
Fig. 36, the impressed electro-motive force 
will also be in advance of the current. 
In this case the circuit shows all the 
characteristics of a circuit containing re- 
sistance and inductance only, and the 
current lags behind the impressed electro- 


motive force. 
If E, is greater than E, there is a 


1 
coe 
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change in the relative phase positions of 
the impressed electro-motive force and 
the current. In this case the effective 
reactive electro-motive force E, lags 40° 
behind the current, while the current is 
in advance of the impressed electro-motive 
force instead of lagging behind it. ‘I'he 
reactions taking place in the circuit are 
entirely analogous to those occurring in 
circuits containing resistance and capacity 
only. The diagram of electro-motive 
forces for such a circuit is given on page 
155, and in Fig. 37. 

A third, and perhaps the most interest- 
ing case, is that in which E, = E, In 
this case E, = 0, and there are no reactive 
effective effects apparent. This condi- 


tion is known as resonance in an electric 
circuit. The condition of resonance re- 
duces the system, to all intents and pur- 
poses, to that of a simple, non-inductive 
circuit, as the current is in exact phase 
with the impressed electro-motive force 
and has a value as great as that given by 
Ohm’s law. 

In Figs. 36, 37 and 38 OB =I, the 
maximum value attained by the current ; 
OC, which is in phase with I and equals 


Iy E 


is the maximum value of that component 
of E (the maximum value of the impressed 
electro-motive force) which forces the 
current through the ohmic resistance of 
the circuit. The maximum value of the 
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reactive electro-motive force Eis shown as 
(OD) which is equal to (CA). (CA) is the 
resultant of (HI) = E, and (HJ) = E, 
This resultant is shown to be at right 
angles to the current vector, as it should 
be, since the phase angle between them is 
always 90°, 

The resultant of (OC) and (OD) is 
(OA) = E, the maximum value of the 
impressed electro-motive force, and as in- 
dicated in the figure 


E =y E; + E? = 
VEF +E, — E’ (153) 
The value of I can be expressed in 
terms of E and the dimensions of the 
circuit, for since E =I +C w and E, = 
I L w, therefore (IH) = I +C w and 
(HJ) = I L o, and as stated above OC = 
I r, therefore, 


Esl rth Eey (154) 


A 
D | 


OA =E 
OB-!| JH-E, 
OC = Er HI ~ Ee 
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and 
ee -EE 
\ r 4 (c = Le} (155) 
Cw 

The value of the angle of phase differ- 
ence between the impressed electro-motive 
force and the current also depends directly 
upon the dimensions of the circuit. For 


since the tangent of the angle AOC = 
(CA) + (OC), therefore 


Cor r. 

Again, since the current flowing in the 
circuit is sine function, and since the 
angle of phase difference between the im- 
pressed electro-motive force and the cur- 
rent is the angle (ẹ), the value of the 
current at any instant is expressed by the 
equation 

it = I sin (w t+ 9), (157) 
in which ¢ may be either a positive, nega- 
tive or zero quantity, depending upon 
the relative value of the inductance, 
capacity and frequency of the circuit. 
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Combining equations (155), (156) and 
(157) we can finally obtain a more general 
expression for the current, since by the 
substitution of (155) and (156) in (157) 
we get,— 


41 = 5 ee Tan ae a © 


OVRE 
sin E t + tan’ (coax — Ley] (158) 


This is the form commonly given to the 
equation expressing the instantaneous 
value of the current. It can be derived 
by the direct integration of the funda- 
mental equation of the electro-motive 
forces acting in a circuit containing re- 
sistance, inductance and capacity, which 
is usually expressed in the form, ! 


rig edig fiat 


in which e is the instantaneous value of 
the impressed electro-motive force, r 4 
the instantaneous value of an electro- 
motive force equal and opposite in value 
to the electro-motive force that overcomes 
the ohmic resistance, 

dt 

Lai 

the instantaneous value of the counter 
electro-motive force of the induction coil 
and 

idt 

o 
the instantaneous value of the counter 
electro-motive force of the condenser. 
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To obtain an expression for the instan- 
taneous value of the charge in the con- 
denser at any time (¢), we have only to 
integrate equation (158), since 1 = d q + 
d t, therefore 


COs E t + tan” ( C 1 ae =e) ] (160) 


E 
1 Lo \? 
wt + (gis r ) 
[ort (gh b) 0] 


A thorough understanding of the in- 


2 For the direct integration of (150) see Bedell and 
Crehore’s Alternating Current, chap. ix, page 127. 


7 Ei 2 ee ee Cle li. ae L ni eee 


A y or ee = 


. -m ~e: $ -r , 
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fluence exerted by each of the factors 
which enters into equation (158) is essen- 
tial to a full knowledge of alternating- 
current working. In (158) are embodied 
in a great measure the principles which 
underlie the theoretical treatment -of 
alternating-current power distribution 
systems, generators, motors, rotary con- 
verters and other adjuncts of central sta- 
tion equipment. It can not, therefore, be 
too carefully studied or too completely 
mastered. It is an expression which has 
a very wide practical, as well as theo- 
retical, application. 

When, as illustrated in Fig. 36, in a 
circuit of given frequency, the inductance 
of the circuit produces a greater reactance 
in the circuit than the reactance due to 
the capacity of the circuit, the effect is to 
produce a lagging current in the system. 
If the difference is made still greater by 
an increase in the capacity of the circuit 
the current will lag behind the impressed 
electro-motive force a greater and greater 
amount. When, finally, the capacity of 
the circuit becomes infinitely great equa- 
tion (158), when applied to the circuit, 
reduces to the form, 


E 
4 =E — sin (e t — tan~ =e) 
y ft LL? ow r 
(56) 
since the value of 
1 
Cw 


approaches zero as a limit as (C) becomes 
greater and greater. 

Equation (56) is the general equation 
of circuits containing resistance and in- 
ductance and has been treated on page 
596. 

If, on the other hand, as illustrated in 
Fig. 37, the capacity of a circuit of given 
frequency causes a greater reactance in 
the circuit than the reactance due to the 
inductance of the circuit, a current will 
flow that is in advance of the impressed 
electro-motive force. If the inductance 
in the circuit is gradually reduced the 
lead of the current will become greater 
and greater until when the inductance is 
reduced to zero, the conditions existing 
in the circuit will be expressed by the 
equation — 


sin g + tan~“ wer) (147) 
since, as the inductance of the circuit 
approaches zero, the value of (L w) also 
approaches zero as a limit. 

Equation (147) will be recognized as 
the general equation of circuits contain- 
ing resistance and capacity in series. It 
has already been developed on page 155. 
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If a still further reduction should be 
made in the constants of the circuit, and 
its resistance, as well as its capacity, re- 
duced to zero, equation (158) would have 
to be still further modified to express 
the conditions obtaining in the circuit. 
When, then, L and r both equal zero in 
(158) it becomes 

i= sin (w £ + 90°) 

ne 

or, in other words, it reduces to another 
familiar form, and shows that if a har- 
monic electro-motive force is impressed 
on a circuit containing capacity alone a 
current flows in the circuit that is 90° in 
advance of the impressed electro-motive 
force. 

Fig. 38 illustrates a third condition ; 
one in which the reactance of an alter- 
nating circuit is reduced to zero, not be- 
cause reactance is absent from the cir- 
cuit but because the reactance of induct- 
ance exactly neutralizes the reactance of 
capacity. 

If we apply this test to equation (158) 
by putting 


(136) 


1 


Ua ~ Lo, 
it reduces to the form 
= a sin ftw, (57) 


which is the equation of the reactions 
which occur in a simple non-inductive 
circuit. 

Equation (158) also reduces to the form 
of (57) when (U =o) and (L = 0), that 
is when capacity and inductance are in 
effect eliminated entirely from the circuit. 

The latter case represents a very simple 
condition, the former, in which 

1 
Co = L w 
and C < wand L > 0, may represent a 
complex as well as a very undesirable 
condition. 

When the reactance of the condenser 
neutralizes the reactance of inductance, 
the current although in phase with the 
impressed electro-motive force has a differ- 
ence of phase of 90° with the reactive 
electro-motive forces E, and E, In such 


a case, as has been already explained, 
E, = E, the current lags 90° behind E, 
and is 90° in advance of E, Moreover, 
from (52) and (143) the values of E, and 
E although equal, depend upon the value 
of the current, and if the current is large 
E, and E, may be very large, so large, in 
fact, that the electro-motive forces in- 
duced in the inductance coil and the con- 
denser may break down the insulation of 
the apparatus since they may be many 


times greater than the electro-motive force 
impressed upon the circuit. 
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This condition of neutral reactance or 
resonance in electric circuits can be brought 
about by a variation in the frequency of 
the circuit as well as by variations in 
either the capacity or the inductance of 
the circuit. For instance, if in a circuit 
containing resistance, inductance and 
capacity the frequency be varied the fol- 
lowing effects will be noticeable. When 
the frequency is low there will be a lead- 
ing current in the circuit, as it is gradually 
increased the current will gradually in- 
crease, but the angle of lead of the cur- 
rent in advance of the current will di- 
minish. With a still further increase in 
the frequency the current will finally 
come into exact phase with the impressed 
electro-motive force. With this fre- 
quency, then, the current will have at- 
tained a maximum value, so long as r, L 
and C are kept constant, and any further 
increase in the frequency will cause the 
current to diminish in value, although for 
these higher frequencies the current will 
lag behind the impressed electro-motive 
force instead of advance before it. 
= 


The British Public and Electric 
Traction. 
[From the London Electrician ] 
“A wonderful invention, but don’t 
bring it down our way!” Such was the 


attitude of our grandparents towards the 
steam railway; and such, it would seem, 
is the attitude of the public to-day towards 
underground electric railways. Stephen- 
son and Brunel were belauded for their 
genius, but were urged to put their rail- 
ways as far away from towns as possi- 
ble; and, in more recent times, a meeting 
of Paddington householders decided that, 
while “no one who had enjoyed the quick- 
ness and cleanliness of these new under- 
ground electric railways would wish to 
oppose the multiplication of them, in order 
that the interests of residents in Pad- 
dington might be heard in Parliament, 
it was necessary that they should tech- 
nically oppose” the bill for the construc- 
tion of an underground electric railway in 
their neighborhood. Nor is this delicate- 
ly expressed aversion merely formal, for a 
committee has been formed for the pur- 
pose of raising funds for active opposition. 
Meanwhile, we await the decision of the 
committee recently appointed by the 
Board of Trade to inquire into the al- 
leged vibration troubles from this type of 
railway. Exaggerations there undoubted- 
ly have been, in the statements in the 
newspapers, with regard to the extent of 
the disturbances; but it is important that 
if any serious vibration does occur the con- 
ditions should be determined, in order 
that a suitable remedy—for a remedy 18 
undoubtedly available—may be applied. 
Nothing is more foolish than the pore 
supposition that the vibration oe 
leged to occur along the route of tne 
“Tube” are inherent in either electric 
traction or the Greathead system of tun- 
nel construction. - 
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Professor Slaby’s Tuned and Multiple 


Spark-Telegraphy.* 

Professor A. Slaby, on beginning his 
lecture, explained that he entered upon 
his researches in “spark-telegraphy” with 
the idea of devising a system to replace 
that of Marconi, the prohibitive prices 
charged by the Marconi company render- 
ing their system impossible of wide adop- 
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tion by any but the English navy. 
Prompted, then, by a desire to assist the 
employment of spark-telegraphy in the 
German navy, the author, assisted by 
Count Arco, commenced a series of ex- 
periments which they little guessed would 
lead them to something better than -the 
mere similarity to Marconi’s performance 
which they aimed at. And last Summer 
he hit upon their present method of exact 
tuning, Count Arco being mainly respon- 
sible for the working out of the practical 
details. 

Professor Slaby then entered at length 
into the elementary theory of the electric 
oscillations on an air-wire, and showed 
that a potential node exists at the earthed 
end, and at the free upper end a potential 
loop, and hence that the wave-length of 
the oscillations is four times the length 
of the air-wire. Hitherto the practice has 
been to lead the insulated air-wire to onc 
terminal of the coherer, whose other ter- 
minal was earthed. The large capacity 
of the coherer, however, makes its 
air-wire end a potential node, and thus 
but poor results were obtained. The fact 
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that signals were obtained with this ar- 
rangement is accounted for by theexistence 
of other frequencies among the incident 
waves. But pursue instead the following 
plan: Lead the air-wire directly to earth, 
so as to produce a true node of potential, 
and connect there another wire of length 
equal to the air-wire, and with a free end. 
At the free end of this extension is pro- 
duced a potential loop similar to that at 
See 


* Lecture delivered before the German Emperor, at 


Berlin, December 22 ; 
(Loadon), . Reprinted from the Electrician 
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the free upper end of the air-wire. This 
extension need not be stretched away in 
a horizontal line; it may be wound on a 
reel. It is found to increase greatly the 
accuracy of signaling, and is, in fact, the 
kernel of the Slaby invention. In the 
lecture demonstration the extension wire 
of calculated length was led directly 
from the lightning conductor to the re- 
ceiving apparatus in the room. 

Till some such method as the above was 
found, tuned telegraphy was impossible. 
According to Professor Fleming, Marconi 
has found such a method, but he keeps his 
solution of the problem secret. In prac- 
tice the Slaby-Arco solution consists in 
two corresponding stations working with 
consistent wave-lengths, whose diversity 
is controllable within wide limits. The 
manner in which a certain wave-length 
only is detected is set out above; the 
method of producing a definite wave- 
length follows. The apparatus is a modi- 
fication of that which was first described 
more than a year ago, and has since been 
in use in the German navy. It is de- 
signed to produce as much oscillatory 
energy as possible. Instead of the single 
insulated wire an earthed loop of wire 


q J 
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is used (Fig. 1), to which is attached one 
plate of a condenser of Levden jar form. 
In the charging of the system the whole 
loop, closed through the earth, as shown, 
is used; in the discharging the part KC 
only is employed. The discharge com- 
mences when the spark begins, and is 
powerfully oscillatory. The coil of wire 
CD prevents the passage of the oscillations 
to earth by DE. This apparatus pro- 
duces waves of a definite length calculable 
from the known capacity of the condenser 
and the known length of the wires. 

Messages were then received simultan- 
eously from a station at Schénweide, eight 
miles distant, and from the lecturer’s 
laboratory at Charlottenburg Technical 
College, about two and one-half miles dis- 
tant. The rate of transmission was about 
72 letters per minute. Fig. 2 is a repro- 
duction of two simultaneously received 
messages. 

The author, since the delivery of his 
lecture, in replying to questions concern- 
ing the path by which he was led to his 
discovery, states that he was guided solely 
by purely theoretical considerations. The 
theory of the air-wire leads to the differ- 
ential equation. 
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where 7 is the current at any time ¢ at the 
place z on the air-wire, and R,, L, and C, 
are the resistance, self-induction and ca- 


pacity per unit length of the wire. A 
solution is 


: ort 2r . F 
i=Ae?L cos mrt . sin -57 7, 


where 
T=4/LC, 


l ig the length of the wire, A is a constant, 
and R, L and C relate to the whole length 


of wire. The frequency is a and the 


wave-length is aqual to4/. The poten- 
tial fall per unit length of wire is 


R 
(lm Be eu! cos syr t . COS a7 
These formule show that the oscillations 
follow the simple harmonic law, and that 
the free end of the wire is a potential 
loop and the lower end a potential node. 
The simple relation between wave-length 
and wire-length is considerably affected, 
however, by the proximity of the carth, 
and an increase in the slope of the wire 
makes a great alteration in its capacity 
and hence in the wave-length. These al- 
terations can be followed only by experi- 
ment, but both Professor Slaby and Count 
Arco have shown that the above simple re- 
lation may, roughly, be adhered to. 
Consider then, a straight vertical wire, 
B, acting upon a distant vertical wire, 
CD, as represented diagrammatically in 
Fig. 3. During an oscillation nodes occur 
on both wires at the earthed parts A and 
C respectively. Suppose, now, a second 
wire, CE, bevond the inductive .action of 
B, attached at ©. At E, then, is pro- 
duced a potential loop of strength equal 
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to that at D. The earth connection at C 
has no effect in this case. If the receiver 
wire be shorter than the inducing quarter 
wave-length (Fig. 4), then at D and E 
loops are again formed as before, but an 
earth connection at C greatly weakens these. 
An earth connection at G, however, has 
no effect. If the air-wire is a loop, as 
shown in Fig. 5, D and H being connected, 
then at D, H, E and F equal potential 
loops occur, and at C and G nodes. But 
if to E a length of wire J be attached ( Fig. 
5), and if this wire EJ be a half wave- 


186 


length, then a phase difference of 180 de 
grees is established between F and J, and, 
as experiment confirms, the potential differ- 
ence between E and J is double that be- 
tween F and earth. Moreover, the whole 
receiving apparatus may now be earth-free 
—a great advantage; and the effects due 
to atmospheric electricity are completely 
eliminated. By a happy inspiration 
Count Arco abolished one of the two wires 
in the last-described apparatus and thus 
this is reduced to a single wire DCE and 
J, the coherer being applied between J 
and E. 

The theory of the intensifier described 
above is not quite simple. Fn the author's 
opinion, its action depends on a shifting 
of phase in the windings of the coil, with 
an inversion in direction of the mutual 
induction in some of them. 

In concluding, Professor Slaby men- 
tions that the Secretary of State for the 
German navy has consented to a number 


of experiments being made on warships 
in order that the maximum distance at- 
tainable by this means of signaling might 
be determined. 
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Nickel Manganese Steel— From the ex- 
periments of Hadfield, Barrett and Brown 
it would seem that the steel containing: 


Ni deg, “RD RR Cae aks AOO 
Mi; -r 43. ie She He 5.04 
C Si, cee. tse ie Dee 0.60 


has the highest resistivity of any commercial 
metallic conductor yet produced, being 
equal to 97.52 microhms per cubic centi- 
metre at 15 degrees centigrade. This, 
says a British contemporary, gives the 
alloy a resistivity 60 times greater than 
that of pure copper, 10 times that of 
iron and 4.5 times that of German silver. 


Silicides—The formation of the sili- 
cides of the alkaline earths Ca Si,, Ba Si,. 
Sr Si,, by heating the earths with silica 
and carbon in the electric furnace, gives 
us a new series of compounds analogous 
to the carbides, and it is hoped that they 
may be of commercial importance as a 
convenient source of pure hydrogen, thus: 

Ca Si, + 5H,0O = 2810, + CaO + 51. 
It will be seen that the yield of hydrogen 
gas is large, as a kilogramme of the cal- 
cium silicide will yield about 1,000 litres 
of pure hydrogen. If the water is acidu- 
lated, the silicon-acetylene Si, H, is pro- 
duced; it, however, is a yellow crystalline 
compound, and does not, therefore, bear 
much resemblance to its carbon analogue. 
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Motion of an Electrified Particle—Herr 
E. Riecke has investigated the case where 
an electrified particle or ion moves in a 
magnetic field upon which an electric field 
is superimposed, both fields being uniform. 
The result of analysis shows that the parti- 
cle moves along a cycloidal curve, accord- 
ing to one of Mr. Fournier d’Albe’s ab- 
stracts. In the diagram, OF is the direc- 
tion of the electric force and ON is normal 
to OF and to the magnetic force. The pro- 
jection of the path of the particle upon the 
plane FON is the curve m. ‘The axis of 
the cycloid is a parabola, the generating 
curve is no circle but an ellipse, and the 
arcs of the cycloid expand during the mo- 
tion. These results have an important 
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bearing upon the phenomena in the vicin- 
ity of the cathode, the changes in luminous 
layers under magnetic influence, and the 
theory of the aurora. 


Depilation by High-Tension Electric Cur- 
rents— At a recent meeting of the Vienna 
Society of Physicians, Dr. Schiff and Dr. 
Freund reported an interesting action of 
high-tension currents on the skin. Ac- 
cording to the authors (says the Lancet), 
when the hairy skin is exposed for 20 
minutes to the silent discharge of the nega- 
tive pole of a powerful Ruhmkorff coil, 
such as is used for the production of the 
Reentgen rays, the hairs commence to fall 
out, the hair-bulbs become atrophied after 
the third exposure, and some days later 
the portion of the skin which had been 
exposed becomes perfectly bald. The hair 
follicles become red and inflamed after the 
first two exposures. These observations 
seem to prove that depilation can be pro- 
duced by the action of high-tension cur- 
rents, and that the depilatory effect of 
exposure to the Roentgen rays may be ac- 
counted for in this way. 


Coherers—Rntgen rays often exert an 
apparent influence upon the resistance 
of coherers, says an 
stract. 


Klectrician ab- 
Thus Herr C. Jensen mentions 
that when he introduced a Reenigen tube 
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into the secondary circuit of an induction 
coil a Kohl detector for wireless telegraphy 
showed an immediate response. The re- 
sponse occurred even after taking all kinds 
of precautions against stray sparks, but it 
was entirely obviated by enclosing the 
Reentgen-ray tube in a box with an alumi- 
num window, through which X-rays could 
freely penetrate. It is therefore clear that 
X-rays alone do not produce the effect de- 
scribed. The real cause of the effect upon 
the coherer was, after much investigation, 
found to lie in the appearance of “gliding 
sparks” inside the Reentgen tubes them- 
selves. These gliding sparks play about 
the metallic conductors within the tubes, 
and appear to glide to and fro along them. 
That these sparks are the true cause of the 
phenomenon is made probable by the fact 
that the appearance or non-appearance of 
the response depends upon the position of 
the point at which the sparks appear with 
respect to the coherer. Preliminary ex- 
periments with Becquerel rays show that 
they have no influence upon coherers. 

Electrolytic lodoform— T'he success which 
has attended the electrolytic manufacture 
of iodoform under Schering’s German pat- 
ent has stimulated investigators to at- 
tempt the manufacture of chloroform in 
a similar manner. Douy-Hénault, how- 
ever, shows that on theoretical grounds 
neither bromoform nor chloroform can be 
economically produced in this way, says 
Lightning. lodoform is formed by the 
action of unstable hypoiodous acid upon 
the alkaline alcoholic solution, thus: 

C,H,0H + 5HI= CO, + UHI; + 
2HI + 4H,90 
and not by the action of free iodine, the 
yield being 20 to 40 per cent more by the 
electrolytic process than in the older meth- 
od of manufacture. This depends upon the 
relative velocity of the two different ways 
in which the hypoiodous acid may decom- 
pose. ‘These are (1) the production of 
iodate 
HIO -> HI, HIO, 
and (2) the production of iodoform 
HIO + C, H,0H, -> HI, CHI, 


By the addition of iodide or iodate the 


first of these alternate processes is re- 
tarded so that the second proceeds, causing 


the increased yicld in the iodoform. In - 


the older process of manufacture the 
iodide and iodate are destroyed after each 
operation, but -it would seem from the 
above reasoning that, if iodide and iodate 
were added to the solution first, the 
amount of iodoform produced by the 
chemical method might be increased. As 
iodine is soluble in a solution of potassium 
iodide containing iodate, it might be de- 
sirable to experiment in this direction. 
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The History and Development of the 


Among the commercial applications of 
ectric power perhaps the most peculiarly 
merican one is the fan motor, the great 
id rapid development of which must be 
ue to the climate and love of luxury 
iaracteristic of the country. Any one 
ho has enjoyed the breeze from one of 
ese little fan motors on a hot Summer’s 
ay and contrasted the subsequent dis- 
mmfort when it was turned off will real- 
e the commercial value of the device. 
, appeals directly and strongly to per- 
nal comfort and therein is the secret of 
S success. 
Who was the first to feel and realize 
is it would be difficult to say, but it 
ay be stated that the fan motor origi- 
ited about 14 years ago at most. 
Among the very first applications of elec- 
ic motors was driving ventilating fans by 
Iting, but the first fan motor proper, 
at is, a motor having a small fan 
ounted directly on its shaft and self- 
ntained, was probably that of Bergmann 
ho, in 1887, was making a small motor 
ving an inverted U-magnet and Sie- 
ens armature. This motor he mounted 
1 a four-legged table and on its shaft 
aced a four-blade brass fan. The ar- 
ngement was ‘obviously an awkward one 
id very few were made. 
In 1886 the C. & C. Electric Motor 
ompany brought out the small Crocker 
ıd Curtis battery motor and battery 
hich was the first small motor of practi- 
1 commercial value put on the market, 
d in the following year, Dr. S. S. 
heeler, then manager of that company, 
nceived the idea of a practical fan out- 
, and in carrying out this idea inaugu- 
ted what has since become a large in- 
istry. 
The original C. & C. motor consisted 
an inverted U-field magnet and ring 
mature, the latter about three and one- 
arter inches in diameter by two and 
e-half inches long, the motor being 
out nine inches high. 
The field magnet was reversed and 
punted on a casting having three feet, 
ich acted both as a magnet yoke and 
pport. By this means the shaft was 
ought high enough to admit of mount- 
y on it a 12-inch six-blade fan, the 
ole making a neat and compact device. 
‘These motors were first wound for pri- 
iry battery supply of four to eight volts 
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and 20 amperes capacity, the armatures 
being wound in a very ingenious way 
with flat wire wound by machine on edge 
and afterwards slipped over a split ring 
core. 

With the eight-volt four-cell battery 
furnished with them they would run about 
1,000 to 1,200 revolutions per minute for 
some eight hours. 

A number of these battery fan outfits 
were used in sick rooms, etc., and it was 
thought at one time that there would be 
a great field for them in India to replace 
the punkahs, but primary battery main- 
tenance and first cost could not compete 
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ORIGINAL C. & C. Fan MOTOR, 1888. 


with the patient oriental at some five cents 
per day. 

In considering the birth of the fan mo- 
tor, or “fan outfit,” as it came to be called, 
the discussion on a paper by Dr. S. S. 
Wheeler before the American Institute 
of Electrical Engineers on February 6, 
1887, is interesting. 

On this occasion in reply to a comment 
to the effect that, in the case of driving 
fans, motors of one-half horse-power or 
more would be required, Mr. Wing, the 
well-known authority on ventilating fans, 
said: “No.sir; a thousand could be sold for 
that purpose at about one-eighth to one- 
quarter horse-power for sleeping rooms.” 

In 1877 and 1888 the chief source of 
electric supply was from arc lighting sta- 
tions, there being but a few towns having 
a limited area reached by low-tension in- 
candescent lighting mains. 

People did not have the saine respect 
for a constant-current arc circuit that they 


Electric Fan Motor. 


do now and these circuits were run every- 
where inside and outside of buildings, so 
these years saw the rapid rise of the con- 
stant-current motor into general use. It 
is not easy to find one to-day, but down to 
about 1892 they were built by thousands. 

In 1889 the C. & C. Electric Motor 
(‘ompany was making three standard fan 
motors using one-eighth, one-quarter and 
one-half horse-power motor frames, having 
12, 18 and 24-inch fans respectively, and 
winding them for six and one-half and 
nine and one-half ampere constant-cur- 
rent, 110-volt constant-potential and pri- 
mary battery currents. The vast bulk of 
these were the one-eighth horse-power 
12-inch fan combination, which came to 
be the standard fan outfit. 

The 110-volt motor was series wound. 
having a 15-section armature wound with 
No. 27 wire, the field being wound with 
No. 23 and on top, attached to a brass 
block bolted across the poles, was an in- 
candescent lamp socket. A switch was 
provided in some cases for connecting the 
lamp in series with the motor, but the 
usual method was to connect the socket 
permanently in series with armature and 
field and insert either a lamp or short-cir- 
cuit plug for low or high speed respect- 
ively. | 

With the lamp socket short-circuited 
these motors would run the regular six- 
blade 12-inch fan, 1,400 to 1,500 revolu- 
tions per minute with .9 to 1 ampere 
on a 110-volt circuit. The fan blades had 
a pitch of about 30 degrees and were 
shaped like a section through the axis of a 
cone with corners rounded. 

For “are circuits” most of the motors 
were shunt wound, the speed being con- 


_ trolled by the Wheeler regulator. The 


field was wound in six sections and a 
switch provided that would cut in these 
sections in five steps. The switch lever 
had long projecting arms to which cords 
could be attached. A test of one of these 
one-eighth horse-power are fan motors in 
the various switch positions gave: 


Ampere?.......... 9.2 9.2 9.2 9.2 9.2 
Volts .......ceeee. § 12 16 18 20 
Revolutiona ...900 1,260 1.700 2,000 2200 


At the latter speed the blast of air was 
terrific. 

A later arc fan motor was devised by 
the late Harvey Lufkin and I. W. Serrell, 
and had two series field coils, differentially 
wound with an additional German-silver 
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resistance winding which was switched in 
sections into the reverse field coil, thus 
regulating speed. The resistance wind- 
ing proved objectionable and the Wheeler 
regulator continued in use until the Edi- 
son three-wire and the alternating-cur- 
rent systems drove the constant-current 
supply for motors out of business. 

In 1889 the Crocker-Wheeler Electric 
Motor Company took up the manufacture 
of fan motors and rapidly built up an ex- 
tensive business, supplying them largely 
to the Edison General Electric Company 
and the Sprague Electric and Railway 
Company, these large concerns not hav- 
ing taken up the construction of small 
motors at all. The Crocker-Wheeler fan 
motor was much like the C. & C. in gen- 
eral, but had a toothed armature and stood 
on four feet instead of the classic three 
paws of what may be called the original 
fan motor. 

The regulation of the “arc” motor was 
effected by the simple means of shifting 
the armature a sufficient distance out of 
the fields to secure the desired speed and 
holding it by setting the hub of the fan 
against the bearing. A plain series wind- 
ing was used and, of course, considerable 
end play of armature had to be allowed 
and a long commutator provided to per- 
mit speed changes. As the fan motor 
came into general use various improve- 
ments and novelties were brought out. 

The C.-W. “Blow Anywhere” fan had 
the motor mounted in a ball joint on a 
wall bracket so that the motor could be 
set to blow in any direction. 

The same makers produced a fan mo- 
tor mounted in a bearing so that the blast 
from the fan caused the whole machine 
to rotate slowly, sending a swirl of air 
sweeping around in a startling manner. 
One of the early improvements, probably 
due to the Crocker-Wheeler company, 
though used by all makers, was the fan- 
guard, consisting of a brass wire cage 
around the fan. This device was, of 
course, to protect anything such as a head 
or hand from mutilation, but, as a matter 
of fact, it seems to owe its origin to a de- 
sire to prevent the fan or parts of it from 
coming out. 

Before the fan-guard was used several 
accidents occurred through blades com- 
ing off. On one occasion a plate-glass 
mirror was wrecked in Chicago, and on 
another a peaceful citizen, eating his 
lunch, had a neat groove cut in his scalp. 
These accidents were rare, considering the 
number of fans in use and the way they 
were set up, but the fan-guard put an end 


‘to them entirely. No record exists in re- 


gard to damaged fingers. 


ELECTRICAL REVIEW 


The ceiling fan deserves some mention 
and the credit for this seems to belong to 
Mr. Philip Diehl, though such fan mo- 
tors were also made at an early date by 
Dennison and the Crocker-Wheeler Elec- 
tric Company. These motors all had 
large diameter ring armatures driving a 
two-blade wooden fan and are common 
enough to-day. 

The height of the competition in fan 
motors was reached in 1891, the enormous 
extension of electric supply from central 
stations having given the business a great 
impetus. New makes appeared by the 
dozens, the designs being chiefly variations 
in the type of motor and generally in- 
ferior to the established forms until the 
introduction of the enclosed motor which, 


CROCKER- W HEELER FAN MOTOR WITH ORIGINAL 
FAan-GQUARD, 1890. 


from its compactness and the protection 
to its moving parts, at once became pop- 
ular. The Lundell motor may be con- 
sidered as making a new departure in 
fan motors. 

Its construction of spherical field with 
single field coil and toothed-drum arma- 
ture is too well known to require descrip- 
tion. The spherical form made it particu- 
larly neat, when mounted on a pedestal 
for the purpose of a fan motor. Until 
the Spring of 1891 there had been a de- 
mand for a small fan motor to run on 
500-volt mains which remained unsatis- 
fied, because none of the fan motors could 
be wound for this pressure. To meet this 
demand, the writer designed a spccial 
form of motor which is of some interest 
owing to the difficulty involved in making 
a very small commercial motor for this 
relatively high pressure. 

The economic requisites in the design 
of large machines are, to some extent, re- 
versed as, owing to the great cost of very 
small wire, it was necessary to design the 
motor for a maximum rather than a 
minimum weight of copper. Also the 
motor had to be of such shape and size as 
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not to block the fan draught in addition 
to meeting consideration of cost and por- 
tability. To meet the case a motor was de- 
signed having a cylindrical shaped field 
made up of two castings embracing a sin- 
gle field coil and held at the back ends by 
a bolt, the front ends projecting to form 
the poles. The lower casting has a hollow 
round core over which the field coil is 
placed and through the centre of which 
the shaft passes. 

With this construction it was possible 
io obtain the maximum diameter of arma- 


ture and maximum field wire space with ` 


moderate dimensions and without blocking 
the admission of air to the important part 
of the fan blades. This form of motor 
was later made in sizes up to five horse- 
power capacity at 300 revolutions for di- 
rect-connection to 60-inch ventilating 
fans. 

In the great increase of the fan motor 
business in 1890 and 1891, the larger elec- 
trical manufacturing companies began to 
realize that they had neglected a profitable 
field. 

In a published description of the Perret 
fan motor, in the Summer of 1890, it was 
remarked that “some of the electric motor 
companies have considered the fan busi- 
ness as beneath their dignity,” in spite 
of which, in the following Spring, the 
Stanley Electric Manufacturing Com- 
pany, the Edison General Electric Com- 
pany and the Westinghouse Electric and 
Manufacturing Company all brought out 
and put on the market small fan motors. 

The Stanley fan motor was designed for 
alternating current and, in common with 
practically all such motors before and 
since, had a circular laminated field. Its 
armature was similar to that of a direct- 
current motor, having a commutator, and 
it was, in fact, a simple series motor driv- 
ing a six and one-half-inch diameter, four- 
blade fan. The current required was 
about one and one-half amperes at 50 
volts. 

The Edison fan motor was of most ex- 
traordinary design, consisting of a single 
field coil and core uniting two castings 
shaped like tuning forks. On the inside 
of each prong of the forks was screwed 
a laminated pole-shoe and between these 
rotated a ring armature having radia: 
slots for windings. The merit of this con- 
struction has not yet been made clear. 

The Westinghouse company brought out 
a series wound, laminated field motor, 
mounted on a column and base, driving 
the usual six-blade fan. This motor was 
intended for either direct or alternating 
current. 
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the use of constant-amperage arc 
nt for motive power supply decreased 
ace was taken by single-phase alter- 
y current and the alternating-current 
otor grew into existence. 
> Meston alternating fan motor, a 
ption of which was first publishec 
Y, 1891, probably deserves the first 

This motor was and is manufac- 
by the Emerson Electric Manufac- 
"Company, which has found it very 
sful. Alternating single-phase mo- 
ad been made with a simple iron 
it first and caused much annoyance 
he fact that they would, in the most 
manner, run in either direction, as 
their fancy, and often would not 
all. 

Wagner motor came out about the 
ime and scored a success at once. 
these single-phase motors have prac- 

the same laminated cylindrical 

or field, which is a form mechan . 
vell adapted for a fan motor. 

rotating inductors started by 
ng in displaced field coils in start- 

Professor Thomson’s periodically 
ircuited armature coils, or plain 
onnection with ordinary direct-cur- 
rm of armature, have been used. 
most popular device for alternat- 
rent fan motors at first was the 
otor with laminated field, probably 

the makers were pretty certain as 
it would do and were not getting 

r away from familiar practice. So 
1ave considered what is known gen- 
s the “fan motor” or “fan outfit,” 
erm may be considered as meaning 
of nominal one-sixth horse-power 
having a fan mounted on its shaft 

erally used to circulate air but not 

late. 

ise of the expression in this sense 
xeral that when a very small power 

red for any purpose it is common 

such a remark as “an ordinary fan 

ill do.” 

ncluding this sketch of the fan 

it is appropriate to consider the 

ossibilities of this branch of elec- 
anufacture. 

88 there was practically but one 

or on the market. Ten years later 

re at least 20, while this season 

the electrical journals crowded 
ertisements of them.. It is difti- 
nake any estimate of the number 

t during the past five years there 

ive been some 50,000 at least 

ut, which would represent, say, 

)0 value. The fan motor has fol- 

actly the development of electric 

id lighting, and, with the exten- 
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sion of these, its use will constantly grow. 
The future demand for these cooling ma- 
chines in the far east should be enormous 
and, in fact, there are few products of 


_ America that will have a better oppor- 


tunity at the “open door.” 
One instance may be mentioned, viz., 


HENsHAW’s 500-VotT FAN Moror, 1892. 


the city of Calcutta having nearly a mil- 
lion population in an intensely hot cli- 
mate and in which an electricity supply 
station was erected in 1899. 

Professor Crocker on his return from 
a trip to the far east pointed out strongly 
the commercial conditions above men- 
tioned. 

One might hazard a guess that, if rail- 
way building in China does not advance 


more rapidly, the Chinese railroads when 
they do come may be electric and not 
steam, and if so, the electric lamp and 
fan will be there also. 

The motor-driven ventilating fan may 
be considered as quite distinct from the 
“fan motors” described above, not only 
being larger but also having a different 
purpose involving more complex require- 
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ments. Such fans are of two distinct 
classes, viz., the disk of propeller blade 
fan and the centrifugal fan. 

Probably one of the very first uses of 
the stationary belted motor was the driv- 
ing of ventilating fans. Early in 1890 
direct-connected machines were brought 
out having the motor supported by arms 
bolted to the fan frame. Among the first, 
if not actually the first, of these was the 
old Daft motor, with its four field coils 
of Siemens type with two consequent poles, 
connected to a Blackman fan. 

Owing chiefly to a lack of appreciation 
of the action of disk fans and of the radi- 
cal difference between their action and that 
of centrifugal fans the pioneers in this 
line had continual trouble due to over- 
loaded motors. 

As even at the present day there are 
mistakes of this kind made, it may be 
well to point out the essential facts per- 
taining to the work in question. 

Disk fans move large quantities of air 
at low pressure. They are reversible and 
so can be used to move air in either di- 
rection parallel to the shaft, also they can 
be run as motors by wind pressure. The 
power to drive them increases considerably 
when the discharge is blocked or restricted 
and increases enormously with increase 
of speed. Owing to the latter property 
they are convenient for small dynamom- 
eters for artificial load which can be in- 
creased to anything within the strength 
of the fan to hold together by relatively 
moderate increase of speed. 

Centrifugal fans and blowers move 
small quantities of air at relatively high 
pressures. They are not reversible and 
will blow air in the same direction irre- 
spective of the direction of rotation. 

The power to drive them decreases when 
the discharge is blocked and increases 
in a much less ratio than with disk fans 
when speed is raised. The following 
test records will illustrate the difference 
in the power required by the two kinds of 
fans under working conditions, it being 
remembered that closing more or less the 
discharge opening is equivalent to con- 
necting the fan to a system of pipes or 
ducts which choke the discharge in propor- 
tion to their length and area. 

Test of a 60-inch disk fan with direct- 
connected series motor showing input of 
motor under various conditions of dis- 


charge: 

Discharge opening. Amp. Volts. Revolutions. 
Free—60-in. diam........ 24 112 360 
Reduced to 8 in. x 3 in. ..31 111 335 
Closed completely.......41.5 110 305 


Test of a centrifugal blower with direct- 
connected series motor giving same data 


as above. External diameter of blower 
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about 44 inches, diameter of discharge 


16 inches. Motor wound for 80 volts to 
be used on shipboard : 
Discharge opening. Amp. Volts. Revolutions. 
16 in. diam............... 40 75 800 
TESS ne co) soso 38 75 875 
Closed completely....... 30 78 1,100 


The first of the above tests shows why 
there was trouble with disk fan motors in 
the early days. A shop test would show 
the motor driving fan at proper speed 
with normal power required. The fan 
would then be set up perhaps to force air 
through a relatively small duct from the 
basement to roof of a skyscraper and the 
load on motor would go up 50 per cent 
or so. If the motor was in a hot engine 
room—and, in the nature of the device, 
the motor is always in the hot air, being 
drawn out wherever it is placed—it would 
not be long before it was heard from. 

A case of this kind occurred in a Broad- 
way building, where the terrific overload 
on a ventilating fan motor resulted in an 
investigation and it was found that the 
vertical air duct was almost completely 
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blocked some distance from the top by a 
careless builder. 

Regulation of speed of disk fans is very 
commonly obtained by multiple field coils 
which are cut in series by a switch. This 
makes a very neat outfit, but it may be 
pointed out that as the power required by 
these fans falls rapidly with the speed, 
regulation by resistance in series with mo- 
tor is more economical than with any 
other class of machinery. The argument 
against such method of speed regulation 
on the score of inefficiency is not of such 
weight as regards disk fan motors as it is 
in most other cases. 

To illustrate this the measured input, 
reduced to horse-power, of a 48-inch disk 
fan with direct-connected motor, is given 
below. The readings were taken with fan 
having free circulation and speed was 
regulated by means of multiple series field 
coils. The efficiency of motor was ap- 
proximately from 65 per cent to 80 per 
cent over the speed range. 


Revolutions. ..300 350 400 450 540 
Horse-power... 1.55 1.9 2.35 8 4.85 
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Of the general use of direct-driven ven- 
tilating fans it is not necessary to speak. 
Any modern large city building furnishes 
examples enough of such machinery. 

Centrifugal blowers are used almost ex- 
clusively on shipboard, particularly in the 
navy, though some of the latest warships 
have also disk fans. The great steel-plate 
fans of the Astoria Hotel are an example 
of the development in extremely large sizes 
of the direct-driven blower. 

The Baltimore was one of the first ves- 
sels of the United States navy to use such 
blowers, and shortly after a number of 
them were shipped from America for use 
on ships of the Italian navy. | 

In conclusion it may be said that the 
production of successful and satisfactory 
direct-connected, motor-driven fans and 
blowers has not come without the efforts 
of many brains, and hands too numerous 
to mention, even were it possible to name 
them all. In this respect the history of 
this industrial branch of engineering is 
the same as that of more complex and 
greater works. 
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Various Prominent Styles of Direct and Alternating-Current Fan Motors 


While the casual observer might con- 
clude that the electric fan is a small 
feature of the industry of applied elec- 
tricity, still the extraordinary growth and 
remarkable development of the business 
of making and selling these machines 
during the last few years has made the 
electric fan one of the most notable ap- 
plications of electricity to comfort. 

Perhaps in no way has electricity so 
directly influenced the well-being and sat- 
isfaction of the public at large as in this 
peculiar application. Notwithstanding 
the enormous advantages of the clectric 
light, we had before its introduction other 
lights which gave a reasonable degree of 
satisfaction; and notwithstanding the 
vital value of electric traction as a means 
of transit, we had before its beginnings 
the steam locomotive and the horse. But 
before the day of the electric fan we had 
nothing that compared with it, and we 
sweltered in the tropical atmosphere of 
American cities through -our Summers 
with no amelioration and no kindly 
breezes produced by other than natural 
means. The introduction of the electric 
fan has saved many a trip to Coney Tsl- 
and or kindred resorts and has vastly re- 


in vogue for some seasons. 


Described and Illustrated. 


duced the sum total of profanity and 
perspiration in the summer-time. Whether 
or not the American is a more luxury- 
loving person than the citizens of other 
nationalities, he is certainly the one who 
has most particularly welcomed the elec- 
tric fan and made it at home in his ter- 
ritory. 

In succeeding pages are shown in some 
detail the types of electric fans offered 
by American manufacturers for the en- 
suing season of 1901. It is interesting 
to note that these types differ very little 
from those that were put on the market 
for the last Summer’s trade. This fact, 
in view especially of the enormous con- 
sumption of such machines and a growing 
export trade in them, is sufficient to show 
that the electric fan has reached ‘prac- 
tically a perfected condition, and that 
little change will probably be made in it 
in the future. Indeed, any one who 
noted the perfection of operation of these 
devices last vear and the year before might 
have suspected that little change would 
be made and that the new types would not 
differ materially from those that had been 
The efficiency 
of the desk fan has been improved until 


the machine requires no more current 
than the ordinary 16-candle-power lamp. 
One feature that has added very much 
to its widespread adoption is the facility 
with which the machines may be installed. 
They may be set down anywhere without 
requiring foundation or attachments and 
connected through convenient lengths of 
cord to any nearby lamp socket. Perhaps 


the greatest recent progress has been made > 


in the development of fans operating on 
alternating currents, these machines hav- 
ing been brought to a high perfection 
and certain objectionable features that 
were noticed about the early types hav- 
ing been entirely eliminated. 

There is a growing use of ceiling fans 
in places of business, restaurants, hotels, 
etc., and it is likely that this particular 
tvpe of electric fan may soon find a more 
widespread adoption in residences of the 
better class. A recent improvement in 
the design of such machines has reduced 
their size and accomplished the same re- 
sults that were reached by the older slow- 
moving, long-arm varieties with smaller 
blades running at a higher rate of revolu- 
tion. In both types mechanical perfec- 
tion has been carried to such a point that 
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n runs easily through the Summer 
. without the least attention, requir- 
sither oiling nor adjustment of any 
parts. 

ctric fans have proven a useful and 
erative load for central stations, 
riod of their greatest use coinciding 
hat of the least use of electric light. 
xeral the majority of fans attached 
circuits of a station are operated 
r the day time, thus forming a good 
ad, while the Summer season with 
ort evenings and correspondingly 


consumption of energy for lighting | 


es is the time in which the fan is 
in demand. For this reason cen- 
ations in the past have endeavored 
ourage the use of fans and to-day, 
through their efforts but perhaps 
argely through the appreciation of 
iblic for a genuinely good thing, 
1ds that the electric fan is ubiqui- 
1 all American cities of the better 
Perhaps if it were possible to totalize 
nfort that has been brought through 
small machines, or to form any 
te conception of the suffering and 

that they have ameliorated, we 
be ready to proclaim that they are 
the most useful of the many ap- 
s that electricity has given to 
tion. 


eee m — 


A WORD FROM THE PAST. 


1 as much as seven years ago there 
me discussion as to who invented 
1 motor and when. In the ELEc- 
Review for July 18, 1894, there 
od a story as follows: 


ertainly should bless the man who first 
d the electric fan.—ELECTRICAL REVIEW, 
1894. , 


Schuyler S. Wheeler, of the Crocker- 
r Electric Company, of this city, 
the above paragraph in the ELEC- 
Review, and being an aspirant, 
e rest of us, for heavenly blessings, 
his thinking cap. After a little 
ion and reference to an old scrap- 
le believes he is the man who in- 
the electric fan and, consequently, 
led to the especial blessing invoked 
ELECTRICAL REVIEW. 
r. Wheeler’s scrap-book is pasted a 
ink folder advertising the fact that 
_ & C.” Electric Motor Company, 
18, Tribune Building, New York 
as prepared to furnish an electric 
and outfit to operate sewing ma- 
On the first page of the folder 
picture, which is reproduced here- 
This pink folder, the “C. & C.” 
y’s first advertisement, was issued 
pril or May, 1886. The “C. & C.” 
> Motor Company was about the 
lotor maker of consequence in 
ntry, and Dr. Wheeler was its elec- 
and superintendent. 
day,” said Dr. Wheeler to an 
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ELECTRICAL Review representative, “I 
suggested turning the sewing machine 
form of motor upside down, so as to bring 
the shaft up higher and putting on a 
‘thing like a propeller.” Then 1 sketched 
out a piece to replace the yoke. This 
piece had three feet carved like an animal’s 
paws, each paw having three toes. I 
remember that it was a verv momentous 
question at that time whether there should 
be three or four toes. The Jackson 
Architectural Iron Works made up these 
iron pieces for us. The combination at- 
tracted considerable attention and we im- 
mediately began making the fan outfits as 
a regular article. Then the other com- 
panies took up the idea. We used a 12- 
inch, six-blade fan, and an Edison incan- 
descent lamp on top of the motor for re- 
sistance. I estimate the number of elec- 
tric fans made since then at 25,000.” 


In this connection it will be interesting 


to note how the “C. & C.” motor came into 
existence. It was invented through the 
fact of Mr. Roberts, of the Roberts-Bre- 
voort Battery Company, coming to Messrs. 
Curtis and Crocker, as experts, and say- 
ing it was a pity there was not a correctly 
designed small motor in existence ; that he 
had just perfected a very good power bat- 
tery with which he could run sewing ma- 
chines and do other work if he only had a 
motor with any degree of efficiency where- 
by he could convert a large enough per- 
centage of his battery power so that he 
would equal the work of the sewing ma- 
chine. They replied that there was no 
difficulty in getting up such a motor and 
that it was remarkable that it had not been 
done before, and that they would under- 
take it. They got up such a motor, and 
when it was tried the result was not satis- 
factory. This surprised them very much, 
as they were confident of the correctness 
of their calculations, and, upon close in- 
vestigation, they found that the battery 
did not give a current and maintain its 
electro-motive force as claimed, but that 
the motor, when supplied with the expected 
current, would give the required power. 
They then found themselves in possession 
of a good motor, but without a battery to 
drive it, and, consequently, to make an 
operative outfit were obliged to undertake 
the design of a battery. This was success- 
fully accomplished, producing the “C. & C.” 
plunge battery, which, together with the 
motor, made a very successful sewing ma- 
chine outfit. About this time Dr. Wheel- 
er left the Herzog Teleseme Company and 
joined Curtis & Crocker in this business. 
After getting up the first 150 machines, 
which were for the late Joseph B. Stearns, 
of Boston, of telephone fame, one of the 
first things Dr. Wheeler did was to invent 
the electric fan motor as told above. 

It is rather 4 curious fact that the same 
mistake as made by Edison was made in 
the first “C. & C.” motor, of making thx 
field-magnet cores and coils about twic 
as long as necessary. 

The first advertisement of an electric 
fan in the columns of the ELEcTRICAL 
REVIEW appeared April 21, 1888, when the 
C. & C. Electric Motor Company, of New 


York city, advertised such machines with 
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appropriate batteries to drive them in sizes 
of one-eighth, one-quarter and one-half 
horse-power, and stated that it was also 
prepared to make electric fans especially 
wound for use on electric light circuits. 
It was more than a year after this date be- 
fore the first description of an electric fan 
appeared in the reading columns of this 
journal. ; 


EMERSON FAN MOTORS. 


The Emerson Electric Manufacturing 
Company, of St. Louis, Mo., manufac- 
tures electric fans for use on alternating 
currents. The accompanying illustrations 
give an excellent idea of the fan motors 
put out by this company for the season 
of 1901, and represent the three types 
known as wall, ceiling and bracket fans. 

Referring to the illustrations, Fig. 4 
shows a cross section of the armature 
and running parts of a desk fan. This 
machine is built with a one-half inch 
hardened steel shaft made of case-hard- 
ened tubing ground accurately to the size. 
The shaft, curiously enough, is stationary 
and is pressed into the back cover in a 
substantial manner, the armature re- 
volving upon it and being held in place 
by a restraining screw at the front end 
of the tube, as is shown at I in the illus- 
tration. The armature does not rest on 
the hardened tube throughout its whole 
length, but is supported upon suitable 
bearings upon each end as shown at F, 
the space between the two bearings being 
filled with a lubricating compound, thus 
giving an ample supply to last through 
an entire season under ordinary circum- 
stances. In addition to this supply of 
lubricant, the motor may be oiled by put- 
ting oil in the cup at A, which feeds both 
bearings through the centre of the hollow 
stationary shaft. 

One of the most frequent difficulties 
encountered with fan motors is their lia- 
bility to throw oil, and this has been 
elaborately guarded against in the motors 
of this type. It will be noticed by in- 
specting the illustration referred to above, 
that the screw-plug, C, entirely closes the 
hollow shaft at one end, while the screw- 
plug, I, at the other end is made loose 
enough to admit some oil to the retaining 
washer, H. This, however, is entirely 
covered by the cast-iron hub, J, thus en- 
tirely enclosing all the oil and making it 
impossible for the machine to throw any 
outside of its case. To prevent oil being 
thrown against the coils and other mech- 
anism in the interior of the case, a leather 
washer at K, for sealing the hub, J, is 
provided, and a felt washer, D, and a raw- 
hide washer, E, are provided at the rear 


end of the shaft for the same purpose. 
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It is especially recommended that these 
machines be oiled only once a year, as too 
much oil is as bad for them as too little, 
and if too much is put in it must come 
out somewhere. 

The motor is of the induction type, the 
armature being short-circuited on itself, 


Fic. 1.—EMERSON Desk FAN. 


while the field is made with four energiz- 
ing coils and eight poles, four of which 
are wound with coarse wire for the pur- 
pose of phase splitting’and making the 
machine practically a two-phase machine 
fed from a single-phase source of supply. 

The other illustrations show the various 
commercial models in which these fans are 
made. One of them shows a standard fan 
mounted on a swivel base and provided 
with three speeds of operation, this ma- 
chine being made for 60 cycles per second. 
Another exhibits a ceiling fan for low- 
frequency currents, running at 210 revo- 
Jutions normal and with a second speed 
of 160 revolutions per minute. This ma- 
chine consumes 125 watts at full speed 
and 100 watts at the low speed. In Fig. 
3 is shown a ceiling fan of a condensed 


type made for currents of higher fre- | 


quency and working at speeds of at from 
500 to 600 revolutions. The current con- 
sumption in this fan, as in the others 
mentioned, is 125 watts at full speed. 
Another illustration exhibits a special 
model of desk fan arranged with a swivel 
and irunnions for mounting it at any 
angle, the switch and regulating coil be- 
ing mounted in the base of the machine. 
The current consumption on these desk 
fans of the size adapted for a 12-inch fan, 
varies from 45 to 80 watts, according to 
the speed of the fan, this ranging from 
1,300 to 1,650 revolutions per minute for 
the various running points of the starting 
switch, In Fig. 5 is shown a bracket 
fan adapted to be attached to walls, while 
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in Fig. 8 is shown a special model for 
low-frequency current desk fan. Fig. 6 
exhibits a ceiling fan intended for low- 
frequency circuits and adapted to con- 
sume 100 and 125 watts at its two speeds. 

All of the machines described above are 
wound for circuits of from 100 to 120 
volts. It may be mentioned that the low- 
frequency desk fans are made with wind- 
ings which the makers claim to secure 
extraordinary efficiency. They state that 
the watt consumption of the 12-inch motor 
of this type is under 55 watts, while con- 
siderably more breeze is stirred up by 
the motion of the older types consuming 
more current could produce. The same 
change of design has enabled the reduc- 


Fic. ?.—EMERSON SPECIAL SWIVEL DESK 
FAN. 


tion of the weight of the machine from 
23 pounds to 17 pounds net. It is also 
stated that the power factor of the motor 
is very high, the 12-inch fan motor work- 
ing at 104 volts consuming somewhat less 
than 0.75 amperes of current. 

The ceiling fans described above are so 
arranged that electric light fixtures may 
easily be attached to them at any time. 


WAGNER ELECTRIC FANS. 


The Wagner Electric, Manufacturing 
Company, of St. Louis, Mo., has for some 
time past discontinued the manufacture 
of ceiling and desk fans, but is still 
largely engaged in making motors for di- 
rect coupling to exhaust and other venti- 
lating fans and motors especially adapted 
for belting to this variety of air-propell- 
ing apparatus. The accompanying illus- 
tration gives a view of the single-phase 
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motor made by the Wagner company for 
the purpose and provided with cone pul- 
leys for speed regulation. It is well 
known that the induction motor tends to 
remain as nearly as possible at synchron- 
ous speed, hence the necessity for using 
this method of regulation. The motor 
as may be seen from the illustration is 
compactly built, and is manufactured for 
the standard frequencies and voltages ob- 
taining in electric light and power in- 
stallations in the United States. The 
motors are self-starting and entirely auto- 
matic in their operation. They start by 
means of short-circuited brushes bear- 
ing upon a commutator connected to 
their windings, these being automatically 
thrown out of contact with the commu- 
tator when the machine has attained its 
speed. The starting torque is large and 
the efficiency of the machine is claimed 
by the makers to be very high both in 
operation at full load and at partial loads. 


GENERAL ELECTRIC MOTORS. 


For the season of 1901 the General Elec- 
tric Company has prepared a complete 
series of fan motors for both direct and 
alternating-current circuits. 

The alternating-current motors have no 
moving contacts. The cast-iron frame 
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FIG. 3.—EMERSON HIGH-FREQUENCY CEILING 
Fan. 


surrounds the armature of laminated soft 
iron with bare copper conductors, the field 
coils being mounted on a laminated-iron 
frame. The regulating device includes a 
three-point switch, which is placed in the 
back of the desk motors and in the base of 
the wall and bracket motors, and operated 
by a projecting key so that no additional 
switch is required. These motors will 
run at two different speeds. They are 
furnished for circuits of 60, 125 or 133 
to 140 cycles and 52, 100 to 108 and 108 
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Fie. 9.— WAGNER SINGLE-PHAsE MOTOR OPERATING FAN. 
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to 115 volts. On special order they can 
be supplied for 220 volts. The motors 
are finished in standard black enamel, 
with four-blade polished brass fans and 
polished brass guard and trimmings. They 
are furnished in three sizes, with 12, 14 
and 16-inch fans. 

The direct-current fan motors are made 
with elliptical bodies and are dustproof, 
with a removable shield over the com- 
mutator end which permits access to the 
brushes and brush holders for examination 
and cleaning. The brush holders have 
been designed so as to insure a uniform 
pressure of the rectangular brushes against 
the commutator and to prevent them from 
turning and presenting a sharp edge to its 
surface. — 

These motors are provided with a four- 
point regulating switch placed in the base 
of the motor and which allows three 
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Fig. 10.—TowLe SWIVEL DESK 
Fan. 


different speeds. The carefully propor- 
tioned bearings are lubricated by oil fed 
by a wick pressed against the shaft by a 
light spring. Direct-current motors are 
furnished with 12 and 16-inch fans. 


The desk motors are furnished with 


solid frames, with swivel frames or with 
swivel and trunnion frames. Wall-brack- 
et motors are furnished with swivel and 
trunnion frames. ; 

The General Electric Company also 
manufactures a special wall-bracket motor 
of attractive design, for both direct and 
alternating-current circuits. This is fur- 
nished with either black Japan iron sus- 
pension frame, or, where more elaborate 
finish is desired, with brass arm and trim- 
mings. As a convenience fcr persons de- 
siring to use one wall motor in several 
rooms, this company supplies separate wall 
brackets on which the motors of a certain 
size and capacity are interchangeable. 

The ceiling fans furnished are for use 
on direct-current circuits and are pro- 
vided with either two, four or six blades, 
either slow or high speed. 

TOWLE ELECTRIC FANS. 
The George W. Towle Manufacturing 
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Company, of Lancaster, Pa., manufac- 
tures an extensive line of bracket, swivel, 
duplex, ceiling, and column fans. The 
company’s Eclipse swivel desk fan illus- 
trated herewith is a new design this year. 
In Fig. 10 the fan is shown complete. 
Among the features claimed for this fan 
are the following: Two bolts hold the 
bearing in place, and by loosening these 
every part of the motor is disassembled. 
This allows the removal of the armature, 
fields, or any other part of the motor. 
The disassembled parts are shown in Fig. 
12. The motor is designed to have the 
least possible magnetic leakage, thus in- 
suring the highest efficiency. The cast- 
ing for the 12-inch fan is made of the 
best iron, and that for the 16-inch 
fans is made of the best quality 
of cast steel. The external diam- 
eter of the 16-inch motor is five and 
one-half inches, which is exceedingly small 
and compact. The Towle company aiso 
makes two grades of ceiling fans. The 


Fie. 11.—TowLE CEILING Fan MOTOR. 


company’s new high grade Eclipse ceil- 
ing fan is shown in Fig. 11. This is 
equipped with a multipolar motor, and 
has a single field casting. The armature 
has 29 sections, and any coil that is in- 
jured may be replaced without rewinding 
the whole armature. The entire motor is 
encased in a polished brass cover, which 
may be removed readily by unscrewing the 
switch-button at the bottom of the motor. 
It will be noticed that this company’s de- 
signs for 1901 represent considerable im- 
provement over last year’s types of fan 
motors. At present it confines its atten- 
tion entirely to direct-current apparatus. 
FALCON FAN MOTOBS. 

The Falcon Electric Manufacturing 
Company, New York, has made few, if 
any, notable changes in its fan apparatus 
since last year. The changes that have 
been made have been mostly improve- 
ments in the finish of the exterior of the 
fan apparatus and in certain minor 
details of workmanship in its interior, 
which it is believed will give it longer 
life and better wearing qualities. The 
desk fan for direct-currents made by 
this company comprises an ingenious 
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feature in its ability to be operated either 
as a desk fan of bracket fan. As will be 
seen from the accompanying illustration, 
the fan is supported by a stand containing 
a universal joint which may be firmly 
clamped with a thumb screw. The feet 
on which the fan rests ‘are perforated 
with holes for screws so that if desired 


the base may be screwed to a wall and the ~ 


fan motor part of the apparatus turned 
to any desired angle. The machines are 
made in both 12 and 16-inch sizes for the 
usual electric lighting voltages and also 
for operation at small voltages by bat- 
teries. In the pedestal of the fan is a re- 
sistance and regulating switch giving three 
speeds. 

The peculiar point that is carefully 
looked after by the marufacturers of these 
fans is the mechanical balance of the 
fans.and armatures so that smooth run- 
ning may be secured. The machines are 


Fic. 12.— DISASSEMBLED Parts OF TOWLE 
Desk Fan. 
provided with radial carbon brushes and 
self-oiling bearings so that they are en- 
abled to run throughout the entire season 
without attention or renewal of brushes 
or oil. 


WESTINGHOUSE FAN MOTORS. ` 


Little change has been made in the de- 
sign of the Westinghouse Electric and 
Manufacturing Company’s fan.motors for 
the coming season. These machines are 
made for both alternating and direct-cur- 
rent circuits, the type illustrated here be- 
ing that adapted for the alternating cir- 
cuit only. The machine is an induction 
motor of small size, having an armature 
built of laminated-steel disks slotted to re- 
ceive bare copper conductors. 

Since the electro-motive force developed 
is very small, no insulation for these is 
needed and consequently there is nothing 
in the machine to burn out. The field 
ring is made of thin, soft-steel plates with 
inwardly projecting teeth, the familiar 
method of splitting the phase of the mag- 
netic fluctuations of these rings being em- 
ployed. Complete, the machine weighs 25 
pounds, with its fan guard, fan and at- 
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Desk FAN. 


Fic. 16.—GENERAL ELECTRIC ALTERNATING- 
CURRENT Desk FAN. 
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Fie. 14.—GENERAL ELECTRIC ADJUSTABLE 
BRACKET ALTERNATING-CURRENT FAN, 
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Fia. 17.—GENERAL ELECTRIC SWIVEL AND 
TRUNNION-FRAME DEsK FAN Moror, 
ALTERNATING CURRENT. 


Fig. 20.— ARMATURE OF 
WESTINGHOUSE ALTERNAT- 
ING-CURRENT DESK FAN 
Motor. 


Fie. 19.— WESTINGHOUSE ALTERNATING-CURRENT 


Desk Fan MOTOR 
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Fig. 15.—GENERAL ELECTRIC SWIVEL-FRAME 


FIG. 


ALTERNATING-CURRENT FAN, 


18.—GENERAL ELECTRIC Desk FAN, 
SHOWING BRUSH-HOLDERS, Etc. 


Fie. 21.—FALCON Direct-CURRENT DESK 
Fan MOTOR. 
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taching cord. The alternating-current 
motor is made to run at variable speeds, 
and is constructed for 50 and 100-volt 
circuits at from 60 to 130 cycles per sec- 
ond. At full speed the current consump- 
tion is approximately two and one-quarter 
amperes, and 0.75 ampere at half speed. 
The fan in these motors is four bladed, 
with a sweep of 13 inches. The general 
style of the motor may best be understood 
from reference to the illustration. 

The direct-current motors made by the 
same company resemble somewhat in gen- 
eral appearance the alternating motors 
here illustrated, except that they are fully 
enclosed. The complete outfit weighs 23 
pounds and is intended for 110-volt cir- 
cuits. This machine operates under a 
current varying from one-fifth to one-half 
ampere, according to the speed at which 
it is operated. Both field and armature 
are laminated and speed variations are 
made by various commutations of the field 
winding, which is divided into parts for 
this purpose. The armature coils are 
wound in partly closed slots, protecting 
and supporting the winding and no band 
wires are used, strips of insulating mate- 
rial closing the slots in the metallic core 
of the armature and effectually preventing 
the wires flying up even at the full speed 
of the apparatus. 

“PEERLESS” FAN MOTORS. 


The “Peerless” desk and ceiling fan 
motors for use on direct-current circuits 
are manufactured by the Warren Elec- 
tric and Specialty Company, of Warren, 
Ohio. Several types of this company’s 
fans are shown in the accompanying il- 
lustrations. For the season of 1901 this 
company has produced two entirely new 
designs in ceiling fans, in which nearly 
every feature is believed to be a distinct 
improvement. An especially large num- 
ber of new devices have been incorporated 
in the design of the company’s standard 
ceiling fan, which it designates as 
“Type H Ceiling Fan.” Among the im- 
provements made, the manufacturers 
mention a new and better design of fan 
blade, as well as a new regulating device, 
bearings, oiling device, switch-key, and 
field coils. The fan blades revolve at an 
increased speed, an improved electrolier 
attachment is provided, and the makers 
guarantee a higher efficiency than in prev- 
ious fans of this type. The blades of the 
fan are full 60 inches sweep, and are 
suspended from below the motor. 

The Warren Electricand Specialty Com- 
pany is also bringing out this season a 
midget ceiling fan known as its “Type 
K 1,” which is illustrated herewith. This 
l-as a sweep of only 24 inches, but has a 
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Fie, 23,—‘‘ PEERLESS” Mipger CEILING Fan. 
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“ia. 24. — PEERLESS TRUNNION AND SWIVEL Fie. 25.—PEERLEss RIGID [RON-CLAD Fic. 26. —PEERLEss ADJUSTABLE SWIVEL 
Desk FAN. Desk FAN. Desk FAN. 
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Fria. 30.—STURTEVANT PROPELLER EXHAUST 


Fig. 29.—STURTEVANT BIPOLAR BLOWER FAN. Fan MOTOR. 


Fie. 31.—STuRTEVANT BLOWER Drrect-CouPLeED. 
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speed of 500 revolutions per minute, and 
is claimed to run on a very small consump- 
tion of current. The company also manu- 
factures three types of desk fans known 
as “Types A, E and G.” Type A, is an 
open field fan, which has the following 
new features: Improved guards, guard 
braces, blades, oiling device, bearings, 
and brush holders. Type Al is an ad- 
justable swivel fan. Type E, is a trun- 
nion fan with a swivel adjustment, and 
enclosed fields; it is of the iron-clad type. 
Type G is a rigid iron-clad fan. With 
the exception of type G, all the “Peer- 
less” desk fans are equipped with a regu- 
lating device, which gives three distinct 
speeds. The changes of speed are clearly 
indicated on the fan base. 
STURTEVANT FANS. 

The B. F. Sturtevant Company, of Bos- 
ton, Mass., does not manufacture small 
fans, but makes a specialty of the con- 
struction of electric ventilating apparatus 
of a somewhat larger size. The pre- 
ceding illustrations exhibit some of its 
air-propelling mechanisms, and the de- 
tailed structure of the enclosed type of 
electric motor used in connection with its 
propeller fans. The field ring of the 
motor is of wrought-iron, bolted to lugs 
projecting from the side of the fan. The 
construction of the apparatus may most 
easily be understood from an inspection 
of the accompanying scale drawings show- 
ing a transverse and vertical cross-section 
of the motor. The armature, as the draw- 
ings show, is of the drum-wound type, 
the shaft running through the ring-oiler 
bearings suspended in yokes projecting 
from either side of the field ring. At the 
two ends of the armature core are cast- 
iron flanges supporting, as well as pro- 
tecting, the projecting ends of the coil 
of the windings. The core is deeply 
perforated for ventilation and the smooth 
interior of the armature flange and of the 
core openings offer no opportunity for 
the collection either of oil or dust. The 
brushes are made of fibre graphite car- 
ried by reaction brush-holders. It may 
be mentioned that this type of motor was 
designed to fulfill the difficult specifica- 
tions in regard to heating, it being re- 
quired to run 10 hours at full load on a 
temperature rise of not more than 90 
degrees, and not to spark at 25 per cent 
overload. Other illustrations show cen- 
trifugal fans direct-coupled to motors. 


HUNTER FANS. 

Little, if any, change has been made by 
the Hunter Fan and Motor Company in 
its alternating-current ceiling fans for the 
coming season. It is expected that the 
speed of the 40, 50 and 60-cycle varieties 
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will be raised from 152 to 175 revolutions 
per minute, while maintaining the length 
and width of the bladeg the same as here- 
tofore. 

BATES FANS. 

Among ithe fans manufactured by 
Messrs. D. L. Bates & Brother, Dayton, 
Ohio, may be found both the desk and ceil- 
ing styles for direct and alternating cur- 
rents. The illustrations give an excellent 
idea of these machines. 

Referring to the four-blade, direct-cur- 
rent ceiling fan, the current consumption 
is claimed by the makers to be as small 
as 85 watts. These machines are wound 
for 110, 167, 220, 250 and 500 volts, the 
object of the odd windings, 167 and 250 
volts, being that fans thus constructed 
may be connected, respectively, three or 
two in series on a 500-volt circuit. In 
these fans the commutators are of hard 
copper with mica insulation, and the arma- 
ture is fitted with form wound coils, as is 
well shown in the small illustration. 
Owing to the shape of the slots and the 
nature of the winding no banding wire is 
required, as the coils hold one another in 
place. This construction also enables casy 
repairs, as the damaged coil may be cut 
and taken out and a new one put in place 
by any competent electrical mechanic. 
The field magnet is composed of soft cast- 
iron, and is wound with formed coils in- 
sulated with micanite. 

Automatic lubrication is supplied to 
the bearings of these fans, which run 
throughout a season without reoiling. The 
brushes are made of a special grade of 
carbon, cylindrical in form, and are forced 
into contact with the commutator by 
means of spiral springs. Being placed at 
the bottom of the motor casing, their re- 
newal is easily and quickly made when it 
is required. 

The desk fan made by this company for 
direct currents is a bipolar motor of the 
simplest form. The current consumption 
claimed is 31 watts with a 12-inch fan at 
full speed. The fields are constructed of 
steel, drop-forged, and all of the working 
parts of the motor are carefully enclosed 
to prevent dust from gathering in them. 
The motor is made both in desk and brack- 
et forms, the latter being provided 
with a ball-and-socket attachment, so that 
the fan may be readily adjusted to throw 
air in any desired direction. 

The same concern manufactures induc- 
tion motor desk fans for single-phase al- 
ternating current of the two standard fre- 
quencies. These machines, it is stated, 
run with a current consumption of only 
50 watts, and it is said that their power 
factor is very high on account of the ab- 
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sence of phase-splitting or starting coils 
permanently in circuit. The motors are 
started by means of a starting switch at- 
tached to the back of the case. 

TILE BACKUS ELECTRIC FANS. 

The ceiling fan shown in Fig. 38 is 
one of the products of the Backus Water 
Motor Company, of Newark, N. J., who 
have a reputation extending over several 
years for their standard fans of this type, 
and of the column type operated by elec- 
tric motors. They are designed for use 
on direct currents at the usual standard 
voltages from 110 to 500 volts and all are 
constructed so that two speeds may be had 
by simply turning a switch. If desired, 
the switch may be attached to the lowest 
point of the fan case. In the construc- 
tion of the motor a hollow steel shaft is 
used through which passes a stationary 
steel rod attached to a switch at the top. 

The motor has but this one bearing, 
which is lubricated by means of grease, 
put in when the fan is shipped from the 
factory. The manufacturers state that it 
is impossible for the grease to escape under 
any circumstances. No oil, therefore, is 
required in the operation of the fan. In 
the type illustrated the body is of brass 
and is supplied in a number of different 
finishes. The blades are set at an in- 
variable angle determined by experiment 
as the best for general service and a sim- 
ple turn of the button at the lowest part 
of the case starts the fan at slow speed, in- 
creases it to high speed, or stops it. The 
improvements made in the Backus fans 
for the season of 1901 include an improved 
laminated-steel armature which is coneid- 
crably lighter than the one used in last 
year’s design. It is so constructed that it 
will not heat up and affords an increase 
of running speed as well as operating on 
lower current consumption. The whole 
fan is of lighter construction, although 
the outside appearance remains about the 
same. 

DIEI[L ELECTRIC FANS. 

The Diehl Manufacturing Company, 
Elizabethport, N. J., was one of the pio- 
neers in the construction and exploita- 
tion of electric fans. It early turned its 
attention to ceiling fans, or the slow- 
speed type of wind-propelling apparatus 
employing the familiar two wooden 
blades sweeping around in a horizontal 
plane and suspended from a fixture at- 
tached to the ceiling. In the accompany- 
ing illustrations are shown some of the 
modern and highly-developed types of this 
style, as well as desk fans made by the 
same company. | 

The ceiling fans are made in a variety 
of styles for direct current, the major 
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Fie. 44.—Bates Drrecr-CURRENT Desk FAN. 
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Fie 33 —Bates CEILING FAN WITH ELECTROLIER. 
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Fie. 37.—BatTes Desk FAN ARMATURE. 
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differences between these being in their 
external finish and appearance, and in 
their winding for currents of various 
voltages. Both the armature and field 
cores are laminated and are made of sheet 
charcoal iron. The commutator is of a 


flat type, having radial bars, and is lo- 
cated on the under side of the armature 


Fie. 39.—Drest Desk FAN, 
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Fra. 42.—DrEHL CEILING FAN. 


to prevent the accumulation of dirt and 
dust upon it. Arrangements for oiling 
have been carefully designed and im- 
proved by the results of experience, until 
it is not necessary to oil these machines 
oftener than once a year. The fans are 
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wound for 110, 220 or 500 volts, and also 
for direct-current, series arc circuits of 
the standard amperages. The ceiling 


fans have a sweep of 60 inches from tip 
to tip of their blades, and are controlled 
either by switches located on the wall of 
the room in which they are set, or in the 
lower part of the fan casing, thus easily 


Fic. 40.—DieEuL BRACKET FAN. 


within reach of a person standing on the 
floor under the fan. It will be noticed 
that one of the ceiling fans is provided 
with a fixture for five incandescent 
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The special claim made by the manu- 
facturers for their desk fans is high 
efficiency. The two field cores are cast 
integral with the iron frame of the ap- 
paratus, thus making an unbroken mag- 
netic circuit. - The armature is deeply 
slotted and is wound with double silk-cov- 
ered copper wire, while the commutator 
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Fig. 48.—DIEHL ELECTROLIER CEILING FAN. 


lamps; these, of course, remain stationary 
while the fan part rotates. During the 
Winter time the blades of the fan may 
be removed, thus leaving the apparatus 
an ornamental and serviceable lighting 
fixture. 


is of hard-drawn copper bars insulated 
with mica and built much in the same 
way as those of large machines. Self- 
aligning bronze bearings are provided with 
self-feeding wick oil-cups, which hold 
sufficient oil to provide for a season’8 
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running. The brush-holders, which are 
on the side of the frame nearest the fan, 
are of a special design, no external wires 
being visible, and feed radially carbon 
brushes which are sufficient to last more 
than one season of steady use. Both the 
12 and 16-inch sizes are provided with a 
three-point starting switch in the base, 


Fic. 44.—""C. & C.” Exnaust Fan COMBINATION. 
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as steamer staterooms, where the demand 
for ventilation is satisfied by a small and 
gentle current of air. 


C. AND C. FAN MOTORS. 


The C. & C. Electrice Company, New 
York, was probably the pioneer in electric 
fan work. For many years it manufac- 


Fig. 454—""C. & C.” SERIES-PARALLEL 
MOTOR AND BLOWER, 


Fie. 46.—‘'C. & C.” SERIES-PARALLEL Motor FOR FAN WORK. 


giving three speeds. The larger fan is 
wound for 110, 220 and 500-volt circuits, 
though the smaller size is not made for 
the higher voltage. 

Another figure illustrates an interest- 
ing variation in the design of desk fans. 
The base is provided with a universal 
joint se that the motor and fan may be 
placed in any desired position, thus per- 
mitting wide variation cf the stream of 
air given out by the fan. The same com- 
pany is also engaged upon making small 
types of fans for use in telephone booths 
and other small and close situations, such 


tured increasing numbers of small fan 
motors, but of late has abandoned this 
line of work to take up the construction 
of larger motors, among them being those 
especially adapted for direct coupling with 
large ventilating fans. Several varieties 
of these motors are illustrated herewith, 
among them some interesting types of 
motors embodying the company’s series 
parallel system of control. This method 
employs two commutators and two separ- 
ate windings on the armature of the 
motor, these being worked in series and 
in parallel and in combination in various 
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ways with the field windings of the 
motor. The lowest speed, for instance, 
is obtained with the two armature wind- 
ings in series with one another, and with 
the series field; the highest speed is ob- 
tained with the armature windings in par- 
allel and the series field winding short-cir- 
cuited upon itself. In connection with 
this system is provided a controller so 
constructed that movements of a single 
lever are sufficient to control all of the 
functions of the fan. z 

In modern ventilating installations it 
is found necessary to graduate the speed 
so as to deliver greater or less volumes of 
air, this being especially true with ma- 
chines operating in connection with heat- 
ing and ventilating systems. 

Another interesting type of large fan 
motor is the vertical machine shown in 
one of the illustrations and adapted par- 
ticularly for air-shaft ventilation. For 
this variety of work, a propeller fan, re- 
volving in a horizontal plane, is employed 
and coupled through any convenient 
length of vertical shafting to the motor be- 


Fig. 47.—"'C. & C.” VERTICAL MOTOR FOR 
AIR-SHAFT Fans. 


low. A large number of such installations 
have lately been put in in New York city. 
Other illustrations show the type of semi- 
enclosed motor manufactured by this 
company for direct coupling to exhaust 
fans for ventilation in the usual way em- 
ployed in restaurants, kitchens, railway 
stations and other large apartments. 
ROBBINS & MYERS STANDARD FANS, 
The Robbins & Myers Company, of 
Springfield, Ohio, manufactures direct- 
current ceiling and desk or propeller fans 
which are well known in the trade. A 
characteristic of these machines is the 
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great care which has been paid to their 
mechanical design. The new designs for 
1901 of this company’s fans are not yet 
ready for description, but it is understood 
that they will embody several novelties 
and improvements over those that were 
offered last season, and that they will 
shortly be placed upon the market. 


WESTERN ELECTRIC FANS. 

The Western Electric Company, Chi- 
cago and New York, has been for several 
years a large manufacturer of direct and 
alternating-current fan motors of the usu- 
al types. No great change has been made 
in the design of these motors since last 
year, the experience of the Summer sea- 
son of 1900 having shown that little 
change was required. Referring to the 
accompanying illustrations, the cross-sec- 
tional view of the working parts of a desk 
fan motor is of great interest. It will be 
noticed that the machine has a U-shaped 


two-pole field, and a drum-wound arma- | 


ture mounted directly upon a straight. 
steel shaft. This runs in self-aligning 
bearings, shown at A, which are Jubri- 
cated automatically and continuously bv 
the oil-cups, B, a wick in the oil-cup 
being pressed lightly upward by a spiral 
spring as shown. These cups contain 
sufficient oil to last through a full season’s 
operation of the fan. The magnet frame 
is a drop forging, and is held to the base 
by the bolt, E, so that the machine may 
easily be removed by unscrewing a single 
bolt. It will be noted from the illustra- 
tion of the armature that the slots are 
very narrow at its circumference, forming 
effectually an ironclad armature and fully 
protecting the wires against mechanical 
injury. In motors of this type the com- 
mutator is open to view and injurious 


sparking of the brushes may be corrected — 


before it has done irreparable damage. 
The brushes used are of specially prepared 
graphite and are carried in self-adjusting 
holders. In the base of the fan motors 
of this type is a switch giving three differ- 
ent speeds by means of cutting in or out 
resistance wound on the porcelain spool,C, 
in the base of the machine. These 
motors are made for 110, 220 and 500 
volts, the latter having a double-pole 
quick-break switch placed beneath its 
frame. Great care has been taken in ex- 
perimenting with the shape and pitch of 
the fan blades to secure the highest effi- 
ciency in wind-propelling machines of 
this sort. Another illustration gives an 
excellent idea of the appearance of the 
complete desk fan motor. 

Another cross-sectional view shows the 
working parts of a direct-current ceiling 
fan motor made by the same company. 
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It will be noticed that the self-aligning 
bearings and armature are like those of 
Most elaborate care has 


the desk fan. 


3 
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Fic, 50.—WeEstern Exvectuic Desk FAN. 


been taken in this machine to prevent oil 
accumulating at the upper bearing from 
running down upon the armature. In the 
frame of the machine, at D, is a porcelain 
spool wound with German silver wire, 
which is used as a speed controlling rheo- 
stat for giving the fan three speeds of 
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operation. The machines are built with 
four blades, and are wound for 110, 170, 
00, 220 and 500 volts, the latter working 
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Fig. 49.—W ESTERN ELECTRIC CEILING FAN, 
CROSS-SECTION. 
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Fia. 51.—WEsTERN ELECTRIC CEILING FAN. 


up to 550 volts without difficulty. The 
sweep of the fans in these machines is 60 
inches, and they are fixed in a permanent 
position which has been found in practice 
to be the best. The wires for the chande- 
lier lights below the fan and the double 
silk and rubber-covered cable connecting 
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e speed rheostat with the switch are run 
rough an iron pipe passing through the 
ntre of the hollow steel shaft of the ma- 
ine, this being well shown at N in the 


is 0.39 ampere or a trifle less than 45 
watts; under the same circumstances the 
16-inch fan consumes 69 watts when run- 


Fic. 52.—‘‘ PARAGON” DESK Fan, 


ving. Another illustration gives an 
llent idea of the appearance of a ceil- 
fan of this type. 

2 addition to the fans described and 
ll battery fan motors, the same com- 
y manufactures alternating-current 
and ceiling fans. 


PARAGON FANS. 


Paragon” fans, manufactured by the 
igon Fan and Motor Company, New 
K, are appearing in a number of im- 
ed styles to meet the demand for goods 
118 character. The illustrations show 
and bracket fans for direct current 
a very interesting cross-section, in 
of the mechanism of the ceiling fan. 
the desk and bracket types and the 
nion or dirigible fan, the resistance 
se for speed control is of a standard 
lel form. In the ceiling type an 
lel resistance of the tubular form is 
used, as is seen at E in the sectional 
ing. In both the varicties of fans 
oyed lubrication for a season’s run is 
ded by grease or oil-cups. In the 
ig-fan section these are shown at F 
3. It is claimed by the makers that 
fans drive a standard set of 50-inch 
s at 175 revolutions per minute on 
rent consumption of 92 watts. 

e desk and bracket fans are wound 
om 110 to 250 volts, each variety of 
ng being, however, adapted to oper- 


ae 


Fig. 54.—“ PARAGON” BRACKET FAN Motor. 


ate successfully on voltages within five 
per cent of its rating. The consumption 
of the 12-inch fan at 1,700 revolutions 
per minute, and from a 115-volt circuit 


ning at its full speed of 1,500 revolu- 
tions. 

The armatures and commutators of 
these fans are built up under hydraulic 
pressure, this method of construction be- 
ing claimed to be highly effective and, 
especially in the commutators, to result 
in a solidity of structure that is unpar- 
alleled. Rectangular carbon brushes are 
used so that, unlike the cylindrical brush- 
es which have been much employed, they 
can not turn around in the holders, but 
when once fitted must maintain an even 
contact over their whole area. .Wick-feed 
oilers of a new design have been adopted 
in connection with self-aligning phosphor- 
bronze bearings and in addition a retain- 
ing chamber has been added, effect- 
ually preventing any oil from reaching 
the commutator or brushes. The body of 
the desk fans is made in a single piece, 
thus avoiding all magnetic joints and by 
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Fie. €5.—DETAILs OF CONSTRUCTION OF “ PARA- 
GON” CEILING FAN Motor. 

the removal of only two screws the entire 

front of the machine, including the brush- 

holders, may be taken out, exposing the 

interior. 

Ceiling fans are made in a large num- 
ber of styles and varieties, including a 24- 
inch, short-standard, high-speed, two- 
bladed fan for use in smal] interiors, the 
fan speed being 650 revolutions under a 
consumption of 45 watts. 

DAYTON FANS, 


All styles of fans, for both direct and 
alternating currents, are made by the Day- 
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ton Fan and Motor Company, of Dayton, 
Ohio. One of the most interesting types 
of this company’s smaller fans is a wall 
swivel mounting. A vertical shaft carrying 
a fork in which the fan motor swings on 
trunnions turns on a vertical shaft sock- 
eted in an ornamental casting. Many 
fans have been made by this company for 
export. The various types of wall, desk 
and ceiling fans constructed by it are made 
for all the frequencies and pressures in 
ordinary use. 

BOSTON ELECTRIC HEATING AND POWER 

COMPANY'S FANS. 


The Boston Electric Heating and 
Power Company, of Boston, Mass., has 
just placed on the market a “ventilating 
chandelier,” being an improved type of 
fan with lighting attachments, and also 
a novel design of desk fan. 

The sweep of the ventilating ceiling fan 
is less than half the diameter of that of 
the fans in common use, and the shape of 
the blades is claimed to secure an excel- 
lent distribution of air. 


It is claimed, also, for the desk fan, 
that, while the diameter of its fan is 12 
inches, the air set in motion is not the 
usual cylindrical breeze that comes from 
such an apparatus, but a distributed cur- 
rent reaching a diameter of 10 feet at a 
short distance from the fan. It is also 
stated that the construction of the blades 
insures the least possible noise when run- 


ning at high speeds. 


LUNDELL ELECTRIC FANS. 


The Sprague Electric Company, New 
York, has for some time manufactured 
the Lundell electric fan, well known as 
one of the first enclosed types of direct- 
current fan motors, and one which at the 
time of its introduction won general and 
widespread favor on account of its elec- 
trical excellence and general mechanical 
simplicity and ingenuity of design. For 
the season of 1901 little or no change will 


be made in the Lundell motors, their feat- 
ures being the use of the single field-coil, 
energizing both poles, and great care in 
the mechanical construction of the appa- 
ratus. It is claimed by the makers that the 
current consumption of a 12-inch fan run- 
ning at its highest normal speed is only 
0.45 ampere at 115 volts. 

<æ 


PERSONAL. 


Mr. Alexander Cochrane, acting presi- 
dent of the American Telephone and Tele- 
graph Company, of Boston, is spending a 
few weeks’ vacation in the South. A re- 
port from Boston is to the effect that a 


permanent president of the company will 
be elected before March 1. 


Mr. E. Henry Barnes, of New Haven, 
Ct., has been elected a director of the Bos- 


ton Electric Light Company, of Boston, 
Mase., succeeding the late Frederick A, 
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Gilbert. Mr. Sidney Hosmer has been 
elected general manager of the company. 


The office of president has not as yet been 
filled. 


Mr. Edwin Burhorn, M. E., has estab- 
lished an engineering and contracting 
business on his own account at 62 Wall 
street, New York city. Mr. Burhorn is a 
specialist in designing and erecting steam 
and electric plants, and announces that 


he desires cases offering unusual diffi- 
culties. 


Mr. Frank E. Rowell, of Kittery, Me., 
died from the effects of a severe attack of 
pneumonia on the night of January 27, 
in his home on Badger’s Island. He was 
well known as the promoter and organizer 
of more than 500 companies, and at the 
time of his death held the clerkship of 
400 of them. Mr. Rowell was also treas- 
urer of the Portsmouth, Kittery & York 
Street Railway Company. 


Fic. 56.— LUNDELL JEBK FAN, 


Mr. W. T. Gentry, of Atlanta, Ga., 
was elected general manager of the South- 
ern Bell Telephone Company at the re- 


cent directors’ mecting of that corporation 
in Atlanta. Mr. Gentry’s headquarters 
will be in that city, and he was appointed 
to succeed Mr. Charles H. Wilson, who 
has resigned to accept the general superin- 
tendency of the American Telephone and 
Telegraph Company, with headquarters in 
New York city. 


Mr. B. L. McClain, who for 17 years has 
been actively connected with the service 


of the Chicago & Alton Railway Company, 
the greater portion of the time as general 
eastern passenger agent in New York city, 
has recently accepted the position of gen- 
eral agent of the passenger depart- 
ment with headquarters at Kansas City. 
This is one of the most important 
offices of the company, and Mr. McClain 
is receiving the congratulations of his 
friends upon his increased responsibilities. 
Mr. William J. Bogert will have charge of 
the eastern territory of the company here- 
after as general eastern agent. His head- 
quarters will be, as heretofore, at 261 
Broadway, New York city, 
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‘New York Electrical Society. 


Dr. Louis Bell addressed a large and 
enthusiastic audience at the 211th meet- 
ing of the New York Electrical Society, 
held in the building. of the New York 
Gas and Electric Light, Heat and Power 
Company, at Elm and Duane streets, New 
York city, on the evening of January 30. 
Dr. Bell’s subject was “Electric Illumi- 
nation at the Beginning of the Twentieth 
Century.” He covered the subject in an 
extremely comprehensive and satisfactory 
manner from its inception to the present 
date, illustrating his remarks by practi- 
cal demonstrations of the various types of 
electric lamps, both are and incandescent, 
which have made the art what it is to-day. 

Several of the exhibits were new to the 
audience, and presented features of con- 
siderable novelty, the contrast between the 
first commercial arc lamp constructed by 
Jablochkoff and the Nernst lamp being 
especially notable. The construction of 
the Jablochkoff lamp is such that the car- 
bon when first ignited sends out a small 
shower of lurid orange-colored sparks. 
This is due to the strip of kaolin which 
runs down the side of the carbon. Dr. 
Bell's theory regarding the refraction of 
light in interiors was that light from above 
is always the most effective, and the best 
refracting surface is white; then, in turn, 
come light yellow, red, and light blue. 
The greens are bad, and dark green al- 
most as bad as black. Imitation of moon- 
light and sunlight was produced greatly 
to the delight of the audience, and Dr. 
Bell remarked, regarding the moonlight, 
that it was probably very satisfactory to 
lovers. The lecturer closed his remarks 


with a tribute to the glowworm which » 


still has in concealment its luminous 
secret, and said: “To wrest that secret 
from the glowworm, in my opinion, will 
fall to the future of a chemist, not an 
electrician.” 

The president of the Society moved 
votes of thanks to Dr. Bell, and to the 
officers ‘of the Edison company for their 
courtesy in extending the use of the build- 
ing. After the meeting was declared ad- 
journed, it was announced that the com- 
pany would be glad to have the guests of 
the society inspect the company’s engine 
and dynamo room, and a very pleasant 
collation was served, the meeting alto- 


gether being one of the most successful 
the society has ever held. 
The 212th meeting of the society will 


be held at the College of the City of New 


York, Twenty-third street and Lexington 
avenue, on Thursday, February 14, at 8 
P. M. Mr, Kempster B. Miller will ad- 
dress the society on “Modern Telephone 
Engineering.” The lecture will be illus: 
trated by lantern slides, 
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Electric Fans in the Export Trade. 


1 order to determine exactly the status 
he electric fan in the ever increasing 
rt business of the United States it has 
me necessary to make a careful and 
he same time an impersonal canvass 
1e various manufacturers and export- 
to obtain the facts required. This 
done and the result, so far from 
‘ing any very heavy trade in the fans, 


led a condition which very few peo- | 


utside of the immediate manufactur- 
or exporting electrical lines appre- 


would be obviously unfair to make 
positive statements and give author- 
re figures regarding a trade which is 
in an undeveloped stage. Beginning 
the exporters in order to ascertain as 
y as possible the aggregate outgo, 
al of the most prominent merchants 
e lower end of New York were visit- 
heir opinions are valuable inasmuch 
ey show the apparent apathy of other- 
energetic American firms. 

almost every instance the inquiries 
oped the fact that where there seems 
the most exceptional opening and the 
est need for electric fans there is 
or no demand for them. On the 
hand, where competition might be 

confidently expected—that is, in 
Ties like Germany, where electrical 
mechanical development has reached 
e of perfection equal to our own, and 
> every facility for the manufacture 
ns and kindred apparatus is already 


nd—there seems to be no desire on ' 


art of the manufacturers to enter the 
ess even in a small way. In the 
1 and Central American countries 
ed near the equator, and where one 
t reasonably suppose that fans would 
| almost inestimable blessing on ac- 
_ of the heat, there is not only no 
nd, but no competition. This may 
ly be explained by stating that most 
2 smaller South and Central Ameri- 
epublics lack the requisite power for 
ssfully operating any machinery 

than the lighting or telephone 
s for which that machinery was de- 
1. This is not the case, however, in 
like Valparaiso and Lima as there 
nty of power and both capital and 
rces for the development of all the 
y that may be needed as the coun- 
develop in civilization and manufac- 
z. What seems a plausible theory 
lain this curious condition of affairs 
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(that there is no demand for fans) is that 
the natives, being accustomed from birth 
to the extreme heat and other climatic 
conditions which so frequently kill off 
Americans or other foreigners from cool 
countries by fever and other diseases, 
feel the heat but little and, being natu- 
rally thin-blooded, are to some extent im- 
mune, needing no artificially produced 
cooling draughts of air. 

In Japan a totally different state of 
affairs confronts the exporter. Noted for 
its industry, progressiveness, indom- 
itable energy and the aggressive civiliza- 
tion for which the “America of the Far 
East” is already celebrated, practically no 
finished American electrical apparatus is 
bought excepting only what is called for 
by the government. Buyers in Japan 
have two standards by which they pur- 
chase goods, namely, appearance and 
price, quality not being considered in the 
vast majority of cases. Incandescent 
lamps are made in Japan, but they are so 
cheap and so poorly constructed that it 
would be almost impossible for an Amer- 
ican manufacturer to give them away. It 
is practically the same with everything 
alse. Japanese workmen can be em- 
ployed at such a low figure, their work is 
done so understandingly, it costs them so 
little to live, and they are so energetic, 
that for the most part apparatus can be 
made in Japan from raw imported mate- 
rials more cheaply than a poor quality of 
goods could be imported in a finished con- 
dition from the United States. Thenative 
workmen are constructing fan motors, the 
fans themselves and apparatus of a simil- 
ar nature and selling them all through 
the islands, while the American manu- 
facturer who attempts to turn out a ma- 
chine which will work and sell for as 
little money would be put to considerable 
loss, as he is handicapped by the 
high prices paid to his workmen, his 
freight bills, packing charges, and numer- 
ous other things which react to the ad- 
vantage of the Japanese manufacturer. 

Some of the few fans which are used 
in the Pan-American countries come 
from the Continent and the United King- 
dom, being mostly of French, Austrian 
and British manufacture, and while there 
are more foreign fans and possibly more 
foreign firms engaged in that business 


represented in those countries, the United: 


States has such advantages and facilities 
that if the trade can be influenced ta the 


point of making a determined effort 
American fans will slowly and surely dis- 
place those of any other nation. 
Electrical manufacturers in Germany 
have every facility and means at their dis- 
posal for the economical production of 
every imaginable sort of electrical ma- 
chinery and are as well equipped to turn 
out such machinery rapidly and satisfac- 
torily as any similar body of manufactur- 
ers in the world. That there should be 


no demand in such a country seems un- . 


believable, for the climate is of such a 
nature that the tempercture varies al- 
most as much as it does in the United 
States and fans throughout almost all 
the lower German states would prove 
very acceptable adjuncts to office and 
house comfort and convenience during the 
warm weather. None of the manufac- 
turers or exporters interviewed could 
give any plausible reason why the Ger- 
man manufacturers have not attempted 
to compete in this branch of trade and no 
explanation seems to be obtainable. 

A large house, which for many years 
has done a very extensive business with 
South American countries, was asked 
about its export fan trade and the buyer 
replied with a twinkle in his eve: “In 
twelve years we have sold just one fan— 
a ten-dollar toy at that. That one went 
to Lima. The only inquiries that we 
have had in the past ten years for fans of 
any sort were from a couple of young 
fellows on two of our steamers. I think 
they were mates. They said it got so hot 
down around Guayaquil that they 
couldn’t sleep and couldn’t stay in their 
cabins at all. What they wanted were a 
couple of cheap battery fans about five or 
ten dollars apiece, and when I told them 
that they couldn’t get a fan for less than 
twenty-five dollars that was good for any- 
thing they faded away like the dew in 
the morning. Poor chaps! They didn’t 
know any better, I suppose, and if they 
had taken one of those durned toys to 
sea with them it wouldn’t have lasted 
outside of Sandy Hook! If they had 
taken it down to Guayaquil before at- 
tempting to operate it it wouldn’t have 
had the chance of a snowball on the 
Fourth of July.” 

Upon making further inquiries of both 
manufacturers and exporters, the facts 
developed were very contradictory. In 
some instances manufacturers refused to 


talk, saying that they did not wish to 
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give any information whatsoever to their 
competitors, as such information would 
enable the latter to get a line on their 
trade. In other instances the exporters’ 
statements were in contradistinction to 
those made by similar houses in previous 
conversations. A general consensus of 
the opinions of the most important 
houses seems to be that the trade is act- 
ually being done to some considerable 
extent, denials and contradictions to the 
contrary notwithstanding. One house 
stated that in the South American coun- 
tries the Argentine Republic was the best 
customer, and that of all the fans it 
shipped the heaviest trade was in Buenos 
~ Aires. 

“Tt is a fact, however,’ said the buyer 
of that house, “that we have never done 
the trade in electric fans in recent years 
that we did some time ago. There was 
one year that I remember when we sold 
a very large number of these fans, and I 
think that every store in Buenos Aires 
must have had one. Since that time the 
people with whom we did business have 
dissolved partnership, and the partner 
who was friendly to us left the firm, so 
that since then we have had no business 
with those people at all. I should say 
that the fan trade is best in South Amer- 
ica, taken as a whole. As for your ques- 
tion regarding fans of foreign makes 
competing with ours, that is all nonsense ; 
they do not do any such thing. There 
may possibly be a few British and French 
fans used, but they are inferior in qual- 
ity to ours, less satisfactory in operation, 
and are not generally used by people who 
have any mechanical knowledge for that 
reason. Business now has reached the 
point where you have to hustle for it, 
whether at home or abroad, and we have 
our local agents working on the subject 
all the time, but for some reason they 
do not seem to be able to do much business 
along this line.” 

Another large export firm, whose busi- 
ness is not confined to any particular 
country, said: “Australia is the best mar- 
ket for electric fans. We have a branch 
house in Sydney, a corps of traveling 
men, and we keep the market there stirred 
up all the time. After Australia would 
come South Africa. The trade in South 
Africa is good mainly because the coun- 
try is new and the elcctrical installations 
there afford more power than is actually 
required for traction or lighting purposes. 
We do not think that the British electrical 
manufacturers need be considered formid- 
able competitors. The French we con- 
sider somewhat better, but then they are 
not particularly dangerous, and there is 
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no competition at all from Germany. 
We sell some fans to German houses, and 
it seems to us that the situation may be 
summed up something like this: Electric- 
ity is as yet in its infancy, the average 
man does not know very much about it, 
and in almost every country except the 
United States, England and Germany, 
electrical power and electrical installa- 
tions are in a comparatively crude and in- 
efficient state. As fast as the local engi- 
neers learn the value and cheapness of 
electrical methods there is no doubt in 
our minds at all but that the electric fan 
will come to be regarded as a positive 
necessity. We used to sell a great many 
of the Lundell fans, but lately we have 
not shipped one, and just what the reason 
is we do not know. It is safe to predict, 
however, that in South America, as fast 
as plants are installed which have a great- 
er capacity than is required at the time, 
and just so surely as electrical machinery 
is sent to those countries, the fans and fan 
motors will follow.” 

A third exporter said that he had never 
done any business in fans, and declined to 
talk about the matter at all, but a nearby 
competitor said that the former had re- 
cently received an order for several thou- 
sand dollars worth to a South American 
port. 


Under the circumstances, and in the- 


face of such contradictory statements, it 
may be safely assumed that there is a con- 
siderable trade being done at the present 
time in fans, and the very fact that the 
manufacturers and exporters are united 
in refusing to give any definite informa- 
tion may be regarded as proof positive 
that not only is business comparatively 
active in such lines, but that the field is 
promising and the demands constantly in- 
creasing. 

So far from desiring to advertise their 
goods by stating the countries to which 
they go, and the aggregate amounts of the 
various shipments, the exporters seem to 
fear that even a chance remark uninten- 
tionally made will give some competitor 
a chance to hurry an agent to the country 
mentioned and steal away the trade be- 
fore the former has time even to think 
about it. That there is also competition 
from foreign firms in the United King- 
dom and on the Continent is hardly to be 
doubted, because, were it not so, it would 
hardly have been mentioned. Just how 
great that competition is, and how severe 
it is likely to become, no one on this side 
of the water can tell. But if the United 
States is to continue her advance over all 
other countries in the value of her export 
trade, the houses which ship electrical ap- 
paratus and electric fans to foreign coun- 
tries must arouse from their state of semi- 
apathy, and make determined efforts for 
two reasons. In the first place, England, 
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having viewed with alarm our recent en- 
croachments on her time-honored rights 
in the matter of steel contracts in the 
Soudan, and in various other countries 
and places too numerous to mention, will 
make a bitter fight for all the trade she 
can possibly get. There are plenty of 
American engineers in the employ of 
British firms who will strain every nerve 
to the utmost to serve their employers. 
In the second place, there is between all 
countries which are practically tributary 
to Great Britain a very decided prefer- 
ence for British manufactures when they 
can be as cheaply bought or do as satisfac- 
tory work. In order to get American 
goods into such countries and obtain a 
firm foothold, American manufacturers 
must be able to demonstrate in the most 
practical manner that their goods have ad- 
vantages unapproached by those of other 
manufacturers. In the same manner, 
countries in which the Romance languages 
are spoken are bound to one another by 
the same consanguinity that exists be- 
tween Britain and her colonies, so that 
the same proposition applies in the latter 
as in the former case. The field is wide 
and open to all comers, and the proposi- 
tion in general may be stated that no 
unfair advantages have so far been taken 
by any of the competing countries. With 
our natural advantages, being nearer the 
countries where these fans are most in de- 
mand than is England, we have every 
right to expect that bv energy, square 
dealing and honest fulfillment of busi- 
ness promises, we will eventuallv secure 
the major portion of trade, and it there- 
fore only remains for the exporters as 
earnestly to fulfill their part as for the 
manufacturer to turn out a perfect and 
finished machine. 

< 

The Institute Presidency. 

For a number of years it has been a 
custom in the American Institute of Elec- 
trical Engincers to reelect presidents of 
that body for one or more terms, and the 
renomination of a president upon the 


expiration of his first term has lately be- 


come a matter of form. Among those 
who have been opposed on principle to 
this custom is Mr. Carl Hering, the pres- 
ent president of the Institute. He re- 
quests the Evectrica Review to state 
that he will not consider a renomination. 
He believes that the office should be held 
by a different incumhent each year, and 
wishes to inform his friends that in 
the forthcoming balloting they will best 


please him by voting for an eligible candi- 


date. 


T 
Lord Kelvin in a Peculiar Position. 
[From the Telegraph Age.] 

A few hundred yards of one and one- 
quarter-inch aluminum wire were put up 
bv Lord Kelvin on a Scotch estate some- 
what over a year ago, and on this line 
he is watching the effects of weather. 


a RA 
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BY WILLIAM B. VANSIZE. 


CURVES OF VIBRATION OF REED. 


I have here a diagram, Fig. 2, showing 
the action of a reed when free to vibrate 
without limiting stops, as compared with 
the action of the same reed operating 
under the constraint imparted by the 
tapering springs, called resilient limiting 
stops. The figures were obtained by 
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varying the amount of current flowing 
through the reed magnet coils and then 
measuring the amount of tape fed 
through the perforator under control of 
the reed. The tape-.is fed forward one 
step for each vibration of the reed, and its 
extent therefore gives an exact record of 
the rate of vibration per minute. The re- 
ceiving vibrator and other instruments 
were set to transmit and record at the rate 
of 112 words per minute, and the current 
in the reed magnet was then varied with 
the following result: 


Current in Tape fed per minute 


Milliamperes. Feet. Inches. 

ed cu eus Teas, Speech Ge Gate eas aS 24 0 

PIR ioe a Osea a SURE eG” Leacigaelle 23 Sy 
OO can ue sie E olen ak yikes: Shue ucas 28 a 
ROO EE E EE E E EE bans 22 654 
BOO edicts Gite E cia A cael 22 134 
BOS rua casa E E S 21 54 
DO E EEEE EEE 21 4 
TO E us waictaatwta E E 20 11 
160; eel 5 ae dean peated ern ae R 20 6 
NY a, erate a Paneth dis Svar vg awed Sate sto 20 3 
MOO ois E E E 20 lg 


The action of the resilient limiting stops 
began at 100 milliamperes. The vibration 
With this amount of current was very 
slight. About 230 milliamperes were 
used for the 112-word rate. 

The following table shows the effect of 
removing the resilient limiting stops, all 
other conditions being as before. 


Current in Tape fed per minute. 
Milliamperes. Feet. Inches. 
BSO. eseeeeeeeeeee ce teeseseeeeeees 19 si 
EEEE Re EES EATE EEN EAN es 19 kW 
D0 ear e ee a, 19 ies 
Oe ee ee ee oe ee 19 614 
POO ie ah GAR E oS a 19 654 
225 E E cadwevias wee 19 61g 
aa ‘tweeted hecrgereuea Ga-endees 19 6 
Ws eWUNGGW alae yeh dbeiens 19 7 
ie ee ee ee ee EE 19 8 
Sh Ce Aw Perey aie wie wie ee iia hace Sa 19 9 
100 E weaker 20 4 


The reed did not vibrate reliably under 
100 milliamperes, and even with that cur- 
Tent it was feeble. The vibration did not 
become fairly strong until 125 milliam- 
peres was reached. The figures and the 
curves indicate that the speed increases 
with decrease of current below 150 mil- 
liamperes. This was possibly due to the 
electro-magnet damping effect of the iron 
armature vibrating in the magnetie field. 
Actual trial has shown that this effect 
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is too feeble and unstable to be used for 
governing the rate of the reed by possible 
variation in the current. A more posi- 
tive and reliable result was required, and 
it was supplied by the resilient hmiting 
stops. It will also be seen by the diagram 
that above 150 milliamperes the rate of 
vibration of the reed is uniform irrespect- 
ive of the amount of current when the 
reed is not constrained by the resilient 
limiting stops. This is indicated in the 
straight horizontal portion of the curve 
B. Curve A shows the effect of the re- 
silient limiting stops in causing an almost 
uniform acceleration of the speed of the 
reed in accordance with the increase of 
current. With respect to the curve A the 
variation in words per minute between 
extreme points is from 103 words with 
100 milliamperes to 123 words with 350 
milliamperes, and with respect to the 


curve B the variation in words per minute 


is from 103 words at 100 milliamperes to 
101 words at 350 milliamperes, a percepti- 
ble decrease in the word rate, with an in- 
crease of three and one-half times in the 
strength of current. 

The forms of limiting stops experi- 
mented with and heretofore referred to 
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are shown upon the diagram “forms of 
resilient stops,” Fig. 3. Nos. 1 and 3 are 


practically ineffective for the purpose in- 
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tended; No. 2 is susceptible of some bene- 
ficial use, while No. 4 is a practically suc- 
cessful arrangement, and the one to be pre- 
ferred. 

THE UNISON DIAGRAM. ` 


I have here a “unison diagram,” Fig. 
4, to illustrate the relative position of the 
current impulses in securing unison. 
There is shown a scction of receiving tape 
in which appears the word “Paris,” the 
division between the letters being marked 
with a dotted line. Below the line of the 
tape is shown the corresponding condi- 
tions of current in the local and main-line 
circuits; when in unison, and again when 
out of unison. In line 1 there is shown the 
current impulses in the punching magnet 


circuit effective to produce the perfora- 


tions shown on the section of tape; line 
2 shows the current impulses in the local 
spacing current; at line 3 are shown the 
main line impulses due to the operation 
of the automatic transmitter effective to 
produce the perforation in the tape repre- 
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sented ; at 4 is shown the operation of the 
armature of the governing relay, the un- 
shaded divisions representing the “arma- 
ture transit time,” and the relative posi- 
tion of the armature transit with respect 
to the impulses in the main and local 
circuits; at line 5 are shown the impulses 
in the motor-magnet circuit which oper- 
ate to drive the reed; these impulses are 
shown as in unison with the main line 
and local-circuit impulses. In line 6 are 
shown the same motor-magnet circuit im- 
pulses out of step or out of unison. The 
continuous operation of the unison de- 
vice is best illustrated in the actual record 
taken upon a chemically prepared paper 
tape with a pair of iron pens, one in the 
local circuit and one in the main circuit; 
the pens were arranged side by side; line 
+ shows the record of impulses in the 
motor-magnet circuit; line 8 shows the 
main-line impulses, the action of the 
armature of the governing relay having 
been suppressed. In lines 9 and 10 the 
same means are employed to render 
graphic the impulses in the two circuits, 
and the operation of the transit of the 
armature bar 26 of the governing relay is 
also apparent in clipping the local-cireuit 
impulses, and thus curbing their motive 
power effect on the reed. There is thus 
established a continuous “dynamic bal- 
ance” between the tendenev of the reed to 
accelerate its speed and the tendency of 
the main-line signals to retard its speed. 
The shape of the punch for perforating 
the receiving tape is quite important. A 
large number of forms were tried. The 
diagram “Forms of Punch” (Fig. 5) 
shows some of the leading shapes. No. 5 
is much the best. 
-— ‘jo -— 

Official figures for the calendar export 
year just closed show it to be a record 
period, our manufactured exports to for- 
eign countries having reached a total of 
$1.478,050,854; or, in other words, nearly 
$33,000,000 in excess of the total for 1899 
which was the previous high-water mark. 
In no month during the past year did the 
aggregate value of the exports fall below 
#100,000,000, while the total for Decem- 
ber—$145,994,606—made a new record 
for that or for any one month. Imports 
for the United States showed a total value 
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of $829,052,116, or $6-48,998,738 less than 
the valuation of our exports, this being an 
Increase of $172,498,177 over the record 
of last year. The total forcign trade of 
the United States in the 12 months was 
$2.307,102,970, exceeding by nearly $240,- 
000,000 the trade of 1899. 
eae e 

A charter has been applied for by the 
Lookout Mountain, Tenn., Rapid Transit 
Road, which will soon be Incorporated 
with a capital stock of $250,000, 
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Export Notes 


Newspaper reports state that the pros- 
pect for an active demand at an early date 
for electrical material in Cuba is unusual- 
ly promising. 

Some heavy contracts for American 
electrical machinery have recently been 
secured from Brussels, Belgium, while con- 
siderable metal-working machinery has 
gone to Antwerp. 

An export transaction in steel, which 
called for 17,000 tons of rails and 2,000 
tons of fastenings, was closed in Chicago 
during the week of December 28, for sl... 
ment to Australia. 


Inquiries from Buenos Aires, Argen- 
tina, to local export houses state that 
preparations are being made in that city 
for the erection of various industrial 
plants, which will require large quantities 
of finished products. 


A project is said to be on foot in Brazil 
for the construction of an electric railroad 
from Piracicaba to Villa Americana in the 
old American colony of Santa Barbara, 
in the state of Sao Paulo. The estimated 
cost of the line is $2,500,000. 


An order for $60,000 worth of electrical 
machinery was received on December 22 
last from Bremen, Germany. ‘The mate- 
rial in question is to be used in a South 
American electric railway, for which a 
German engineering company made the 
lowest bid. 


It was considerable of a surprise to 
American Engineering firms to learn that 
Messrs. Ganz & Company, of Budapest, 
Austro-Hungary, were the lowest bidders 
for equipping the Metropolitan District 
Underground Railway, of London, Eng- 
land, with electrical apparatus, that com- 
pany’s bid being $1,500,000. 


The largest export order for wire ever 
received in the state of Connecticut has 
been completed, and called for a million 
pounds of trolley wire for a road in India. 
The entire shipment weighed 1,500,000 
pounds, of hard-drawn copper, and it 
required 27 cars and two engines to trans- 
port the shipment. The reels on which 
the wire was wound were built of 80,000 
feet of lumber. 


American apparatus is finding favor in 
the Hawaiian Islands, reports from Hilo 
stating that the Hilo Electric Company 
is installing å 250-kilowatt Westinghouse 
generator direct-connected to a McIntosh 
& Seymour engine. Further improvements 
are soon to be installed by the company, 
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and the apparatus needed will be pur- 
chased in this country, the company’s 
agency being in San Francisco. 


During the second week in December, 
exports from New York to the British 
East Indies reached a total of $120,000 
for electric railroad material, $10,000 for 
manufactured steel and $46,000 for 
lubricating oil. During the same week, 
the steamer Richmond Castle took $13,- 
000 worth of electrical material and $10,- 
000 worth of railroad supplies to Hong 
Kong, China. | 


A large quantity of electrical material 
for the Australian market has recently 
been ordered in New York city, the aggre- 
gate of the purchase reaching a possible 
total of $22,000. It will be shipped to 
Melbourne by the same steamer which, on 
her last sailing, took $17,000 worth of 
hardware, $35,000 worth of electrical ap- 
paratus and $16,000 worth of manufac- 
tured iron to the same port. 


Shipments of electrical merchandise to 
Manila, P. I., continue to grow steadily, 
the last shipment being valued at $13,000. 
Consular reports state that agents for 
American goods are becoming more and 
more numerous, and the chief difficulty 
in obtaining the Philippine trade is the 
mistake made by American firms in send- 
ing out men unacquainted with the Span- 
ish language and customs, or methods of 
trading in these islands. 


Inquiries for railway material for Mex- 
ico are said to be coming in already. This 
is considered unusually early in the year 
for such applications, and merchants in 
New York are said to be sending quota- 
tions to private railroads in the “Sister 
Republic” for a considerable amount of 
electrical railroad material. More than 
$15,000 worth of electrical railway mate- 
rial has recently been shipped to Mexico 
by the General Electric Company. 


A New York engineering firm is said to 
be figuring for its London agent on elec- 
trical material for export to the Indian 
market. The value of the invoice is ex- 
pected to reach about $28,000 for supplies, 
while the machinery needed will reach 
about $56,000. The steamer Caspian re- 
cently took to Calcutta $40,000 worth of 
manufactured steel, $15,000 worth of elec- 
trical and other machinery, and $11,400 
worth of trolley poles. 


As an example of the reason why Ameri- 
can firms have so little difficulty in com- 
peting with their British neighbors in ex- 
port orders the following incident may be 
cited, which is self-explanatory: The Post 
Commissioners of Calcutta, India, recently 
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placed orders for locomotives in the United 
States. The lowest English tender quoted 
was $7,720 for each engine, and nine 
months were required for their delivery. 
American bids quoted $6,300 apiece, and 
guaranteed delivery in six months. The 
American tender was accepted subject to 
governmental approval. 

Kertch, Russia, is said to be figuring on 
an electric railway. The province in 
which Kertch is situated, Yenikalae, is 
said to be disposed to award the concession 
for the road to some foreign engineering 
firm. The town has a population of 50,000 
inhabitants, which is said to be rapidly 
increasing, and there seems to be a steady 
growth in its prosperity and in the 
chances for good investment, on account 
of the different metallurgical factories and 
the exploitation of mines in the vicinity. 
At the present time a railway is being 
constructed between Kertch and Theoosie. 
Full particulars may be obtained by apply- 
ing to the Avoz-Don Bank, Kertch, Russia. 


Official reports of British exports from 
all ports in the United Kingdom to for- 
eign countries for electrical apparatus and 
material, including telegraph and tele- 
phone wire and materials, but excluding 
electrical instruments and machines, which 
are not separately specified, reached the 
following totals for the week of January 
9 to January 15: 


To Africa (all porta). ........seseeseseesre £1.02) 
“ Australasia .....e cece eee e er eee eeeeee 5,167 
CevloNn....eesees cece eee ee seer reenaoes 73 

e Gl oho |; + 155 
“ PQA K. . ccc cece wren eee et eee eee eeee 187 
© Germany (telegraph material only).. 400 
“CP Draltar. cc. cccccccceerenercecceeesers 14 
Holland. ... cc cece cece cece reer eenen eens 100 
“ Indian Ports. .....0 .. cece receee seseo 1,012 
“ Madeira (telegraph material only).... 490 305 
* Portugal. ..cee sesssoesee.eoeesoseeeree 9.720 
© Russi... -asss ce tee e eer eeenes 2,560 
u Giam. ...ccccccccec reece coc eeeeeeenes 225 
£511,538 


The total of all such exports reaches 
£511,557 as against £14,032 for the cor- 
responding week of the previous year. 


A newspaper which devotes considerable 
space to American export trade recently 
stated that the extensive field found by 
American manufacturers in the United 
Kingdom is not at all remarkable, on ac- 
count of the rapid increase in capital 
there during the last year. In electrical 
undertakings the increase has amounted 
to £106,000,000, which is exclusive of the 
government telephone and telegraph, the 
greatest increase having been in connec- 
tion with tramways, supply and man- 
ufacturing plants. In five years the total 


capital involved has been doubled, while 
the money involved in electrical manufac- 
turing has increased from £6,500,000 to 
£21,708,180, of which increase £5,000,000 
are credited to the year 1900. This rapid 
advance is explained by the extensive ap- 
plication of electricity to lighting, power 
and traction, 
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Death of Henry C. Davis. 


Henry C. Davis, a well-known Phila- 
delphian, and until recently actively con- 
nected with the electrical industry, died 
at his home in Philadelphia on January 
30, after a year’s illness. He was born 
in Philadelphia 62 years ago, and his boy- 
hood was spent on a farm in Cheltenham, 
Montgomery County, Pa. He was a 
grandson of Lucretia Mott, the famous 
abolitionist. During Mr. Davis’s youth 
the celebrated “underground railway” was 
in operation, and his father’s house, as 
well as many other Quaker homes in the 
neighborhood, was one of the way sta- 
tions for fugitive slaves on their way to 
Canada and freedom. Mr. Davis was 
himself a strong abolitionist, and has al- 
ways been known as a friend of the negro 
race. He was a friend of Booker T. 
Washington, the southern colored leader, 
whom he frequently entertained, and was 
a trustee and liberal patron of the Tuske- 
gee Institute, of which Mr. Washington 
is president. 

After leaving school, Mr. Davis entered 
his uncle’s wool house in Philadelphia as 
a clerk. During the Civil War he con- 
ducted a wholesale woolen business in 
partnership with the late Colonel Charles 
H. Banes and George W. Fiss. He sub- 
sequently retired from this business to 
look after his railroad and mining inter- 
ests and the estate of his father. For 10 
years he lived abroad with his family, re- 
siding in England and France, subse- 
quently returning to New York to live. 
Three years ago he returned to Phila- 
delphia, where he had since made his 
home. Mr. Davis was president of the 
State Line & Sullivan Railway Com- 
pany, and was largely interested in coal 
mining operations. He had been a mem- 
ber of the Union League Club of Phila- 
delphia since 1865, and was also a mem- 
ber of the Lotos, Lawyers, Transportation 
and Engineers’ clubs of New York city. 
In the early days of the New York Elec- 
tric Club, Mr. Davis took a great interest 
in its efforts and at one time served as its 
president. During the pioneer commer- 
cial development of the electrical indus- 
try he was prominently connected with 
the Sawyer-Man Electric Company, and 
always maintained his interest in elec- 
trical matters. Mr. Davis is survived by 
his widow, two daughters, and a son, 
Charles Henry Davis, a well-known elec- 
trical engineer of New York and Boston. 
“=: — 

OBITUARY. 


J. H. McGrew, manager of the Kester 
Electric Manufacturing Company, of Chi- 
cago, died at his home in La Grange, Ill., 
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on January 27. He was 43 years of age, 
and leaves a widow and one daughter. 
Ellis Milne Jackson, superintendent of 
construction and maintenance for the 
Central Union Telephone Company, of 


ZENOBE THEOPHILE GRAMME. 


Chicago, died at San Rafael, Cal., on Jan- 
uary 23. He had been ill with Bright’s 
disease for some time, and went to Cali- 
fornia in the hope of regaining his health. 
He was 38 years of age, and had been 


HENRY C. DAvIs. 


connected for many years with various 
Bell telephone companies. 


Joseph Gillette Noyes, secretary and 
treasurer of the National Electrical Man- 
ufacturing Company, of Milford, Ct., died 
recently at his home in that town. For 
some years he was manager of the elec- 
trical department of the New Haven Clock 
Company, in New York city. After the 
formation of the National Electrical Man- 
ufacturing Company he succeeded to the 
position of secretary and treasurer, which 
he held up to the time of his death. 
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Death of M. Gramme. 

On Sunday, January 20, M. Zénobe 
Théophile Gramme died at his country 
residence at Bois Colombes, near Paris. 
M. Gramme was born in Belgium in 1826, 
and brought up to the trade of a carpenter. 
His early predilections were for scientific 
subjects and machinery, and he attended 
a course of lectures at Liège, Belgium. 
This, however, had little practical in- 
fluence upon his career, and when he was 
upward of 30 years of age he was still 
working in Paris as a carpenter and stair 
maker. 

Working as a pattern maker in the 
Alliance factory, in Paris, and later in the 
workshops of Ruhmkorff, he learned the 
details of electrical construction and insu- 
lation as they were then known, and be- 
came still more deeply interested in the 
mysterious work upon which he was en- 
gaged. It was during the sixties that 
Professor Pacinotti, then a student in the 
University of Pisa, where he is still pro- 
fessor, described the toothed-ring arma- 
ture magneto-electric machine which has 
since been recognized to have been the 
forerunner of the modern dynamo. This 
really brilliant invention met with no suc- 
cess and was never developed, and it re- 
mained for Gramme, in 1870, to devise the 
uniformly wound ring armature machine, 
with which his name has ever since been 
associated. 

From the very beginning of the success 
of this apparatus, Gramme sought pub- 
licity in international expositions. The 
dynamo was shown at the Centennial Ex- 
position, in Philadelphia, in 1876, and at- 
tracted the deepest attention from elec- 
tricians in this country. In 1878 the elec- 
tric lighting of the Paris Exposition by 
the Jablochkoff candle was really made 
possible by the cooperation of Gramme 
and his associates. 

M. Gramme was never a learned man in 
the sense that we employ that term of 
engineers to-day. His knowledge was in- 
stinctive and almost prophetic. He could 
not caleulate parts or sizes for his ma- 
chines, but he felt that certain proportions 
were right, and was undoubtedly a re- 
markable intuitive engineer. In March, 
1897, he was made a Knight Commander 
of the Order of Leopold, and on the occa- 
sion a banquet in his honor was given in 
Brussels. A gold medal recording the 
event was struck to commemorate the 
signal services of the then veteran inventor 
to science and industry. Besides the deco- 
rations above mentioned, he was an officer 
of the Legion of Honor, and Chevalier of 
the Iron Crown, of Austria, and a mem- 
ber of many engineering societies, 
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Philadelphia’s First Automobile 
Show. 

Some time ago the members of the 
Pennsylvania Automobile Club determined 
to hold a show and exhibit in Philadel- 
phia, and it was finally decided to hold the 
affair in the Second Regiment Armory, at 
Broad and Diamond streets, from Feb- 
ruary 4 to February 9, inclusive. 

From a large festoon in the centre of 
the roof of the drill hall lines of many 
colored flags and countless electric lights 
were strung to the sides of the building 
and the ordinarily dark interior was trans- 
formed into a very pretty and gay colored 
auditorium. The great stone building 
was filled with more than 300 vehicles of 
different descriptions, ranging from small 
automobile bicycles to heavy vans and ele- 
gant private equipages for pleasure pur- 
poses. 

More than 60 exhibitors were represent- 
ed at the show, a list of which is appended. 
Among them are the representative manu- 
facturers of the country. The main floor 
of the armory was laid out in a circle, in 
Whose centre were 55 exhibition booths 
divided by three aisles running parallel to 
Broad street, the whole being surrounded 
by an 18-foot speeding track. At one cor- 
ner of the building a bridge was built over 
the track to enable the visitors to pass into 
the exhibition booths inside the circle 
without any difficulty or danger of inter- 
fering with the vehicles which were being 
exhibited in motion. Along the sides of 
the building were 30 stalls, ranging in size 
from 60 to 276 square feet in area. The 
usual features of such exhibitions, which 
are familiar to New Yorkers from the 
shows which were held at Madison Square 
Garden and at the Grand Central Palace 
last year, were present and interested the 
Philadelphians greatly. 

Features of the show were the skillful 
handling and speeding of machines around 
the track, much of this being done by 
ladies who are members of the Woman’s 
Automobile Club. They drove vehicles 
ranging in size from tricycles to tally-hos 
with ease and precision, speeding, stop- 
ping, backing and making dizzy turns 
without collisions or risk of accident. In 
the booths were presented not only the 
finished machines so familiar to every one, 
but all the accessories and parts, while the 
attendants in charge explained every par- 
ticular to a curious but intelligent crowd. 
The display of fixtures and accoutrements 
was fully as complete as the automobiles 
themselves. 

In the events of the show may be men- 
tioned a one-mile pursuit race for steam 
carriages, brake contest for electric car- 
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riages and an obstacle race for gasolene 
machines, all of which took place on Mon- 
day night. On Tuesday evening coat and 
vest, obstacle and one-mile pursuit con- 
tests were held for the three types of ve- 
hicles mentioned above, and cn Wednesday 
evening there were coasting, pursuit and 
two brake contests. The events of Thurs- 
day evening were similar to those on Tues- 
day, while on Friday evening a coat and 
vest contest for electric machines was held 
and obstacle and coasting events scheduled 
for steam and gasolene machines. Win- 
ners in all classes and in all events were 
scheduled to meet on Saturday evening, at 
eight o'clock, for the final prizes in brake, 
obstacle, coat and vest and one-mile pur- 
suit races. The prizes given were hand- 
some silver cups for each final. The 
method of holding the coasting contest was 
somewhat unique inasmuch’ as the rules 
announced that “carriages will attain an 
even speed and at a given signal shut off 
power ; carriage coasting greatest distance 
winning.” 

The members of the Automobile Club 
say that the show has been successful in 
every respect despite the friction which 
was induced between the Cycle Board of 
Trade and the Automobile Club by the 
former, and it is believed that every manu- 
facturer who was represented in the show 
did business that amply repaid him for 


his exhibits. The list of the exhibitors 
follows: 


Locomobile Company of America. 

Mobile Company of America. 

Electric Vehicle Company. 

John Wanamaker. 

Orient. 

Foster. 

Maurice Loeb. 

De-Dion Bouton. 

Marlboro. 

Century. 

Gray & Davis. 

Bevin Bell Company. 

Gleason-Peters Pump Company. 

Wharton & Wright. 

Winton. 

Steam Vehicle Company of America. 

Overman. 

Manufacturers’ Supplies Company. 

Fanning Electric Company. 

R. C. Wall Manuracturing Company. 

Chas. L. Schwarz. 

Rose Manufacturing Company. 

Liberty Bell Company. 

Diamond Rubber Company. 

Consolidated Tire Company. 

Rothchild & Company. 

Motor Vehicle Power Company. 

Philadelphia Gas and Gasolene Engine 
Company. 

Pennsylvania Rubber Company. 

Hinchman & Hawkins. 

Skene American Automobile Company. 

National Electric Automobile Company. 

H. P. Feister—representing a gasolene 
and a steam vehicle. 

Matsinger Sparker. 

Thorncroft Steam Wagon Company. 

Janney & Steinmetz. 

N. Y. Belting and Packing Company. 

Palmer Motor Company. 

Fulton & Walker Company. 

Diamond Electric Company. 
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Davie & Company—Goodyear Solid Rub- 
ber Tires. 

Delaware Rubber Company. 

William F. Rudolph. 

Dow Portable Electric Assistant Company. 

Dixon Crucible Company. 

Union Motor Truck Company. 

Woods Motor Vehicle Company. 

Keyser & Rogers. 

Hartford Rubber Works. 

Boisselot Automobile Company. 

Jensen & Grossman. 

Columbia Lubricants. 

Grout Brothers Company. 

A. L. Smith & Company. 

R. E. Dietz Company. 

Standard Motor Vehicle Company. 

American Automobile. 

The Hub. 

Horseless Age. 

The Automobile. 

Automobile Trade Journal. 

American Inventor. 

H. B. Hart. 

Blaylock & Blinn. 

Diebler-Eppler Manufacturing Company. 

Knox Automobile Company. 

Howard Steam Wagon Company. 

J. A. Fowler. 


Wall Street and the Electrical 
Stock Market. 


The stock market closed on Friday of 
this week, business being adjourned on 
Saturday on account of Queen Victoria’s 
funeral. 

On the New York Stock Exchange, 
General Electric closed the week at 190% 
bid and 191 asked, indicating a gain of 
*'% points. Metropolitan Street Rail- 
way, of New York, closed at 163 bid and 
16374 asked, showing a gain of 14 point. 
Brooklyn Rapid Transit closed at 77 bid 
and 7714 asked, showing a loss of % 
point. Third Avenue Railroad closed the 
week at 120 bid and 121 asked, indicating 
no change in either price. Manhattan 
Railway, of New York, closed at 117% 
bid and 11714 asked, indicating a gain of 
% point. 

On the Boston exchange, American Tel- 
ephone and Telegraph closed at 163 bid 
and 165 asked, showing a gain of 2 points. 
Erie Telephone closed at 581% bid and 59 
asked, indicating a gain of 4% point. New 
England Telephone was not quoted. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Electric 


Company-of America closed at 8 bid and 


81% asked, showing a loss of 14 point for 
the week. Union Traction closed at 3534 
bid and 355% asked, indicating a gain of 
2 points. 

On the curb, or outside market, in New 
York, Electric Vehicle closed the week at 
16 bid and 18 asked, showing a gain of 1 
point. Electric Boat closed at 27 bid and 
29 asked, indicating a loss of 2 points. 
Consolidated Equipment closed at 1014 
bid and 1034 asked, showing a loss of 1 
point for the week. 

Wall street, Fetruary 1, 
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shaft of the motor. 
the frame support the motor on a cast-iron 


base, the whole design being exceedingly 
simple and solid. 
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Slow-Speed Motors for Machine- 
Driving. 
In the illustrations herewith are shown 
a form of motor recently produced by the 
Crocker-Wheeler Company, and intended 


Fic. 1.—SLow-SPEED MOTOR FOR MACHINE- 
DRIVING. 
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of holding the field coils in place and 
properly distributing the magnetic flux 
emanating from the pole. Much in- 
creased efliciency is secured by the lamina- 
tion of these pole shoes, which secures 
good commutation and an absence of eddy 
currents tending to produce wasteful heat- 
ing. 

The armature shaft is turned up from 
bar steel and runs in brass journal boxes 
fitted with oil rings for automatic lubri- 
cation. The lips of the journal bear- 
ings have been carefully studied out so 
that it is claimed that even at the highest 
speeds there is no throwing of oil from 
these machines. - 

The field coils are wound on heavy 
spools and are made as solidly as the art 
allows. The armature winding is of the 
barrel type, using formed coils laid in 
open slots, cast-iron flanges overlapping 
and supporting the ends of the coils at 


Fia. 2.—SLow-SPEED MOTOR GEARED TO PRINTING-Pkess. 


for belting or gearing to various ma- 
chinery, together with two examples of 
machines driven in this way. 

The magnet frame is a single casting 
carrying supports for the armature bear- 
ings with it. One of the bearings is made 
separate so that its removal will allow the 
armature to slide endwise out from the 
frame. As will be seen by Fig. 1, the seat 
for the bearing is bored out at the same 
time that the field is bored, thus insuring 
the alignment of the bearing and of the 
Feet projecting from 


The pole-pieces are of circular cross- 


section, of wrought-iron, cast-welded into 
the magnet frame. The shoes or pole 
faces are removable and are made of lami- 
nated steel, serving the double purpose 


the ends of the core. All of the insula- 
tion on these machines is of a substantial 
and heavy type. The commutator is 
made of hard-drawn copper bars insu- 
lated with soft mica, the bars being con- 
nected to the wires by means of copper 
tails riveted and sweated into the bars 
proper and soldered to the wires at their 
outer ends. By this construction it is 
stated that the soldered joints are kept 
cool at all times, while the connecting 
tails, being thinner in cross-section than 
the bars, leave between them open spaces 
highly useful for ventilating the head of 
the armature. Unusually heavy construc- 
tion has been adopted for the brush hold- 
ers, which carry carbon or graphite 
brushes. The brush tension is varied by 
helical springs, and the holders are so 


= made that the motion of the brushes is 


always parallel to itself, thus keeping the 
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brush always normal to the surface of 
the commutator. 

These machines are made up in shunt, 
series, or compound windings, according 
to the work required of them, and are 
built in sizes of from three to nine and 
one-half horse-power, varying in speed’ 
from 1,200 to 850 revolutions. This 
type of motor has already found con- 
siderable commercial use, the illustrations 
on this page showing two examples of its 
connection. In Fig. 2 is exhibited a 
motor of five horse-power geared to a 
Babcock “Optimus” printing-press. This 
variety of service is particularly difficult 
for a motor, owing to the wide variation 
in the power required in a single revolu- 
tion of a press cylinder, and the neces- 
sity for stopping and starting the press 
instantly, or of working it around inch 
by inch during the process of “make 
ready.” Fig. 3 exhibits a motor of seven 
and one-half horse-power of this type 
geared to a Watson & Stillman two-plun- 
ger vertical pump for high-head service. 


- sdb. —— 


Norway as a Carbide Producer. 


The new carbide works at Meraker, to 
the north of Trondhjem, are expected to 
produce about 2,500 tons of carbide this 
vear, and to employ nearly 100 hands. 
The carbide will be shipped from Homme- 
:oig and Trondhjem, and will form an 
important part of the industrial products 
from the north of Norway. At present 
only 50,000 horse-powcr are utilized out 
of an estimated possible 263,000 horse- 
power derivable from the water-power to 
the south of Trondhjem, says a British 
contemporary. The carbide works at 
Sarpsborg have now been open for 15 
months, a continuance furnace being used, 
whilst new factories are being erected at 
Christiansand, Notodden and at Hardan- 
ger. Intermittent furnaces are also being 
erected in Norway, so that it will be pos- 


Fia. 3.—SLow-SpEED MOTOR GEARED TO 
VERTICAL Pump. 


sible to compare the two systems under 
similar economic conditions. 
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Notes a a 


THE BOSTON ELECTRIC HEATING 
AND POWER COMPANY, Boston, Mass., 
will soon publish a handsome catalogue il- 
lustrating its new types of electric heaters 
as well as improvements in electric chande- 
lier and desk fans of novel construction. 


THE NORTH ELECTRIC COMPANY, 
manufacturer of telephones, Cleveland, Ohio, 
has opened an office in Chicago, at 1511 
Monadnock Block. This office will be in 
charge of George W. Conover, and will be 


headquarters for the western trade of this 
company. 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, Jersey City, N. J., is distributing a 
neat blotter which bears upon its face three 
portraits, Washington, Lincoln, and Dixon, 
respectively. Below the portraits is the 


calendar for February, the whole being 
printed in red. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, is out with a new hotel 
telephone, which it claims has many points 
of advantage over other makes on the mar- 
ket. The company is sending descriptions 
of this instrument to dealers and con- 
tractors throughout the country. 


THE SMITH & HEMENWAY COMPANY, 
and the UTICA DROP FORGE AND TOOL 
COMPANY, both of Utica and New York 
city, have issued their “Green Book” of 
hardware specialties for the current sea- 
son and a very neat little diary for 1901 


containing considerable general information 
of value. 


THE ST. LOUIS AUTOMOBILE AND 
SUPPLY COMPANY, St. Louis, Mo., claims 
to be the first organized company in the 
United States to start an automobile supply 
business, having begun operations over a 
year ago, as the Automobile Supply Com- 
pany. The company can help anyone to 
build anything from a motor bicycle to a 
wagonette. 


J. G. BRILL COMPANY, Philadelphia, Pa., 
and London, England, is mailing upon re- 
quest a handsome catalogue of its converti- 
ble cars for electric street railways. These 
cars were awarded a Grand Prize at the 
recent Exposition. The book contains much 
of interest to street railway men and con- 
tains handsome half-tones of the cars and 
accessories. 


SCIENCE AND INDUSTRY, the maga- 
zine published monthly by the Colliery En- 
gineer Company, of Scranton, Pa., contains 
considerable matter of interest in its cur- 
rent number. Articles covering numerous 
branches of enterprise are contained in this 
issue, and range from the splicing of tele- 
phone cables to rivet holes. The magazine 
is copiously illustrated. 


MR. E. L. BROWN and Mr. H. E. McLain, 
both of whom were connected until lately 
with the Bibber-White Company, of Boston, 
will soon establish the firm of Brown & 
McLain, 41 Federal street, Boston, to act 
as manufacturers’ agents. These gentlemen 
have had considerable experience in the 
electrical supply business and are well 
known in the New England territory. 


IN A CIRCULAR LETTER issued by the 
Delaware, Lackawanna & Western Railroad 
to its employees, the following reference 
is made to the International Correspondence 
Schools, Scranton, Pa. “Having personal 
knowledge of the benefits to be derived by a 
course of study in any of the branches of- 
fered by this school, the good effects it is 
producing, and the satisfaction it is giving 
to railroad men on other lines, and knowing 
also its high standing as an educational in- 
stitution, we confidently recommend it to all 
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employees of this company who desire an 
improved education and a general knowledge 
of railroading, and urge them to avail them- 
selves of this opportunity.” 


AS A RESULT of a brief interview had 
with Mr. C. O. Baker, of Baker & Company, 
relative to the situation of the platinum 
market, it is learned that platinum has 
never been so high as at the present time, 
this, notwithstanding the fact that the de- 
mand has never been greater. All indi- 
cations, as a result of this condition, point 
to an early and substantial increase in the 
present quotations. 


THE AMERICAN BLOWER COMPANY, 
Detroit, Mich., is sending out an attractive 
catalogue of its “ABC” vertical and hori- 
zontal, high-speed engines. The book con- 
tains pertinent descriptive matter and sev- 
eral half-tones of interest. Red ink is used 
for the page heads and the cover is of heavy, 
terra-cotta board, embossed in brick red and 
black. The book will be mailed upon appli- 
cation to the company. 


THE AMERICAN BRIDGE COMPANY 
has closed a contract with the crown agents 
for the colonies of Great Britain to furnish 
and erect on the line of the Uganda Rail- 
way, in Africa, 27 viaducts. This will re- 
quire about 6,000 tons of steel work. These 
viaducts consist of plate girder spans on 
towers; the highest tower will be 112 feet. 
Sir A. M. Rendel & Company, of London, 
England, are the engineers for the crown 
agents. 


THE BULLOCK ELECTRIC MANU- 
FACTURING COMPANY, New York, has 
issued a very neat and useful souvenir in 
the shape of an atlas of the world. The 
little book is handy in size and is said to 
contain geographically correct maps of 
every known and recognized country, state, 
province, or other division of the world. 
It is a valuable adjunct to the desk of a 
busy man, being so arranged as to adapt 
itself to either the hurried or the more 
leisurely method of reference. 


JOSEPH MEUCHEN, 1237 Broadway, New 
York city, is mailing his catalogue of 
theatrical lamps, optical lanterns and ac- 
cessories. The book is well prepared, con- 
taining much valuable information for any 
one interested in this type of electric light- 


ing for stage or other display effects. It is 
bound in green and stamped in gold. 
Copious illustraticns make the book inter- 


esting to all, and the cable code on the last 
pages makes it possible to order inexpen- 
sively from abroad or from a distance in the 
United States. 


STEAM TURBINES, the able paper pre- 
pared and read by Mr. Francis Hodgkin- 
son before the Engineers’ Society of West- 
ern Pennsylvania, and which appeared in 
the ELECTRICAL REVIEW for December 26 and 
January 5, has been reprinted by the West- 
inghouse company’s publishing depart- 
ment, with special reference to the West- 
inghouse - Parsons turbine. The pamphlet 
bears out the usual standard of excellence 
set by the Westinghouse company and will 
be sent upon application to the company at 


East Pittsburgh, Pa., to any engineer inter- 
ested. 


MR. GEORGE H. DANIELS, general pas- 
senger agent of the New York Central & 
Hudson River Railroad, has recently issued 
a neat folder of steamer sailings for Feb- 
ruary, and in connection with it a map of the 
world. Representatives of the Central will 
be on hand to meet steamers of all im- 
portant lines when they come in to give in- 
formation regarding railroad connections, 
to attend to baggage and be of general use 
to passengers unfamiliar with New York. 
The folder will be mailed to any one inter- 
ested upon application to the Passenger De- 
partment. 


THE AMERICAN ELECTRIC FUSE 
COMPANY, Chicago, Ill., states that it is 
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manufacturing in ever increasing quanti- 
ties its standard lines of fuses, fuse wires, 
fuse blocks, lightning arresters, connectors, 
paper insulators, magnet wire, etc., etc. 
Having made several marked improvements 
in its factory and storerooms this company 
is able to carry now a much larger stock 
than heretofore, and through its New York 
office, at 116 Nassau street, managed by Mr. 
W. B. McCurdy, it will supply the demands 
of the eastern trade with all despatch and 
promptness. 


THE ELECTRIC STORAGE BATTERY 
COMPANY. of Philadelphia, manufacturer 
of the chloride accumulator, announces that 
owing to the very large increase in its bus- 
iness in the middle western states, it has 
established a branch office at St. Louis, Mo. 
This office has been placed in charge of Mr. 
R. H. Klauder, formerly of the company’s 
Philadelphia staff, and will be located in the 
Wainwright Building. Mr. Klauder’s exten- 
sive experience, gained during his connec- 
tion with the Electric Storage Battery Com- 
pany, has made him thoroughly familiar 
with up-to-date storage battery practice. 


THE COLUMBIA INCANDESCENT 
LAMP COMPANY, 1910 Olive street, St. 
Louis, Mo., is sending out its four months’ 
calendar for the current year. The calendar 
is printed on a handsomely lithographed 
card, and shows 10 samples of the differ- 
ent types of Columbia incandescent lamp. 
The calendar itself runs from February to 
May, inclusive. The Columbia lamps are too 
well known to need any detailed description. 
Any one interested in the matter is invited 
by the company to send for bulletins and 
other information, or to try a barrel of them 
in order to prove their quality and utility. 


THE WESTERN ELECTRIC COMPANY, 
of Chicago and New York, has recently is- 
sued a very interesting book of comparative 
tests of incandescent lamps, showing the 
economy, efficiencies in watts per candle- 
power, average lines of life, and a “diagram- 
matical illustration on the dollars and cents 
basis.” The book also contains several hand- 
some engravings of the lamps themselves, 
and one of the photometer. The pamphlet 
measures 12 by 14 inches, and is gotten up 
on heavy calendered paper, being band- 
somely bound in French gray stamped in 
blue. It is of particular interest to central 
station men, and will be sent to any one 
interested on application to the company. 


THE 1901 EDITION of the hand-book 
“Standard Wiring” for electric light and 
power, by H. C. Cushing, Jr., of New York, 
as adopted by the fire underwriters of the 
United States, is now ready for delivery. This 
valuable little book has been entirely revised 
to date and has been greatly added toin the way 
of new and useful tables, formule and data. 
The “General Wiring Formule” on pages 
101 to 115, for all systems of wiring, is one 
of the most complete and valuable addi- 
tions and of inestimable value to central 
station men, engineers and wiremen. All 
wiring and construction done in accordance 
with the suggestions contained in this book 
will be passed by fire underwriters’ inspec- 
tors throughout the United States. 


THE DE DION-BOUTON MOTORETTE 
COMPANY, Brooklyn, N. Y., has recently 
issued a very handsome brochure advertis- 
ing the fine points of the De Dion motor- 
ettes. In some features the little book is 
unique and in every respect it is as fine a 
piece of work as may be desired. The sub- 
ject matter contains accounts of two long 
tours made by experts, one being a 1.600 
mile trip over American roads and the other 
a 1,000-mile journey through Great Britain. 
Among the illustrations is included a hand- 
some sepia half-tone road map of England. 
while the other cuts and pictures are done 
in dark green. The cover of the book is of 
heavy blue paper artistically stamped in 
deep blue with a red border, the cover being 
folded down three inches at the top, and the 
whole book bound with blue silk cord. 
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ELECTRIC TRACTION IN ITALY. 

The Italian Government appointed last 
Summeracommission to study the question 
of electrical operation of railroads in that 
The conclusions reached by this 
commission after a careful study of the 
problem in hand are such as to merit more 
than passing notice, since they apply not 
only to conditions at present obtaining in 
Italy but perhaps equally to those that are 
found in other parts of the world. 

It was concluded that it would be wise 


country. 


first to experiment with four varieties of 
electric traction, using, in each case, a stan- 
dard gauge, full-size service railway, and 
hauling freight and passengers with the 
various equipments for a sufficiently long 
period to determine actual data of oper- 


ation. The four systems decided upon 
comprised two different types of accumu- 
lators driving electric locomotives, the 
overhead three-phase high-tension system, 
and the third-rail system with direct cur- 
rent. Experiments with Planté accumu- 
lators are already being made on the line 
running from Milan to Monza, while the 
Pescctto svstem of accumulators is being 
operated on one side of the Adriatic com- 
pany’s lines in the eastern part of the 
peninsula. The high-tension three-phase 
system on the Lecco line was described 
some time ago in the ELECTRICAL REVIEW. 
A definite experiment is now about to be 
undertaken with the third-rail system on 
the line connecting Milan and Porto 
Cerisio in the lake region. The latter 
line is about 62 miles Jong, the permanent 
way being standard-gauge double-track, 
with three branch lines running through 
the mountainous lake regions of northern 
Italy. Feeding will be done by means of 
high-tension three-phase currents working 
through substations where they will be 
transformed and converted to 600 volts 
direct current. The motor cars wil] have 
eight wheels, and will be equipped with 
ahout 600 horse-power each. With trains 
of several cars it is contemplated to work 
a schedule of about 56 miles an hour in- 
cluding stops. 

There is no doubt whatever that when 
the data from these experiments shal] have 
heen collected the Ttalian Government 


and railway commissions will have the ` 


most useful possible variety of knowledge 
concerning this highly important subject. 
In the Tnited States our experiments have 
been confined to shorter lengths of rail- 
wav and limited to the direct-current sys- 
tem. The outcome of what is being done 
in Italy can not fail to arouse the deepest 
interest among railwav and electrical engi- 
neers on this side of the water. From 
such preliminary results as have been ob- 
tained in two or three installations in 
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Europe, and their comparison with the ex- 
perience of direct-current systems on a 
large scale already established in this 
country, the conclusion is inevitable that 
the future will see a large development of 
alternating-current application for this 
particular purpose. It has become prac- 
tically necessary on long lines to generate 
current by means of polyphase apparatus, 
transmit it at high pressure, and trans- 
form it and convert it to direct current. 
With the two varicties of polyphase trac- 
tion apparatus now in use abroad the sub- 
station is entirely omitted in one, the cur- 
rent being received at its high tension di- 
rectly on the car; while in the other trans- 
mission 1s reduced to its simplest condi- 
tion, the substation system consisting of 
transformers only, requiring no attention 
and little repairs. When it is considered 
that the principal cost of operating any 
railway is labor, and that the desire of 
railway managements in general is to re- 
duce the labor cost for transportation as 
far as possible, it is seen at once that elimi- 
nating the substation with its charges for 
attendance is a highly important economy 
in such an installation. The Italian engi- 
neers who have charge of the various ex- 
perimental equipments mentioned above 
are to be congratulated upon their extra- 


ordinary opportunity. 


THE TELEGRA PHC ONE. 

Electrica) engineers have very nearly 
outgrown the ability to be astonished. We 
have dealt so long with apparatus and 
mcthods that seem to perform the impossi- 
ble that it is only once in a while we can 
feel the thrill of real enthusiasm and sur- 
prise. To those who have had the privi- 
lege of seeing the remarkable performance 
of the telegraphone, described in the ELEC- 
TRICAL Review, February 2, there comes 
back some of the old wonder that a few 
of us remember when first we heard the 
telephone or phonograph. The thing is 
so amazingly simple, and its performance 
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is so astonishingly perfect, that one feels 
the natural wonder why it has not been 
done before and long ago. This instru- 
ment is one of a class that occasionally 
makes its appearance in the face of the 
belief of most people competent to know 
about it that it will not work. Doubtless 
if we had no telephones we would say on 
inspecting a drawing of the original Bell 
magneto apparatus that, while there was a 
bare theoretical possibility that such a 
contrivance would transmit sound, yet it 
was perfectly evident that it could not do 
so in practice. Indeed, this feeling was 
shared by the public, engincers, Patent 
Office officials and nearly every one else 
who had to do with the telephone in its 
early history—until they heard it talk. 
It was much the same with Herr Poulsen’s 
Nobody would believe that 


magnetic strains of a permanent and re- 


invention. 


producible character would be set up in a 
steel wire by the delicate magnetic titilla- 
tions of- the little apparatus employed. 
Indeed, it is stated that when patents 
were applied for on this machine they 
were refused on the ground that such an 
instrument was absolutely inoperative. 
Still, it works; and it works very much 
better and more distinctly than any form 
of mechanical phonograph we have had 
the pleasure of seeing. What its future 
usefulness will be is a matter which the 
future alone can determine, but it is cer- 
tainly most interesting and so ingenious 
and beautiful in principle that it deserves 
more than passing notice. 
PRINTING TELEGRAPHS. 

The interesting description, by Mr. W. 
B. Vansize, of the Murray page-printing 
telegraph system, concluded in this issue, 
draws attention to what seems likely to be 
the most immediate development in tele- 
graphy. Ever since the days of House 
and the early stock-tickers, a number of 
experimenters have been working at the 
printing telegraph problem and endeavor- 
ing to put it into such condition that it 
could compete in a commercial sense with 
the ordinary Morse system. A number of 
most ingenious and beautiful inventions 
have been made, and there has been a 
limited use of printing telegraph appara- 
tus; but to-day the large bulk of business 
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is handled in the old-fashioned way, by 
hand. 

The immediate and apparent advantage 
of the old system is that when the message 
is received it is in shape at once to send 
to its destination. It does not need to be 
translated from any cipher system or 
otherwise handled and is sent out pre- 
cisely as‘it is received bv the operator and 
written down at his desk. This saves time 
and money and, furthermore, requires no 
considerable investment in apparatus at 
the various offices. 

The tape-printing telegraph, which has 
had limited use in the United States, suf- 
fered from a particularly aggravating in- 
convenience, since the messages written 
out on tapes, several feet in length, could 
not be filed satisfactorily by any system in 
use in the average commercial office. It 
was found necessary to clip them up in 
short lengths and paste them on a sheet of 
paper, and, indeed, this was practically 
necessary before they were convenient to 
read. From this consideration it was evi- 
dent that the printing telegraph, to be a 
success for ordinary commercial work, 
must print its message on a telegraph 
blank or in some other way in ordinary 
lines on a sheet of paper so that it might 
easily be read and filed away for future 
reference. A vast amount of ingenuity 
has been expended in devising some form 
of page-printing apparatus that would 
give, in effect, a typewritten copy of the 
message at the receiving end. The Mur- 
ray system referred to above seems to pos- 
sess some features which may lead to its 
considerable use. It certainly has many 
advantages of novelty. Perhaps the most 
striking feature of the system is the dot 


. and space alphabet, which is really the 


essential difference between this system 
and other methods. 


COMIC DESPAIR. 

A wail of despair, comic in its intensity, 
has gone up from several good people in a 
city in the centre of the country. The 
distress is occasioned by the combination 
of local electric railway interests which, it 
is believed, threatens municipal owner- 
ship by preventing the acquisition of the 
various rights by the city. The reason for 
this is that private capital and engineering 
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skill are already on hand, willing and eager 
to take up the proposition. The towns- 
people lament grievously that such a con- 
dition of things should exist, and bemoan 


the lack of legislation necessary to make 


such an affair impossible. Numberless ex- 


periments, however, with municipal owner- 
ship have shown beyond controversy that 
in the vast majority of cases it is a failure. 
When large corporations take up traction, 
lighting, power transmission, heating or 
other similar industries they carry such 


projects to a successful and profitable con- - 


clusion. When similar undertakings are 
put in force by municipalities, financial 
disaster and punily insignificant results, 
if any, are almost certain to follow. It 
is extremely doubtful, in the face of prac- 
tical experience and existing conditions, 
if the legislation desired could be put into 
effect, and even supposing it possible, the 
people who desire it are so few in number 
as practically to be a silent minority. Fora 
man who is an expert tea-taster to undertake 
to shrink a steel jacket on a piece of heavy 
ordnance would be regarded as proof of 
his lunacy, but politicians who have not 
the slightest knowledge of electrical or 
other engineering matters boldly attempt 


the impossible and, in ninety-nine cases: 


out of a hundred, fail. To put into effect 


a law which would prevent private capital 


from developing any sort of enterprise, — 


substituting the municipality for the cor- 
poration in such matters, would be an en- 
croachment upon the rights of the people. 


ELECTROCHEMISTRY. 

Of all the various branches of electrical 
progress and activity to-day, none offers 
larger rewards than electrochemistry. The 
industrial application of electrolytic meth- 
ods is the most recent development of the 
art, and one that promises to be, in the 
end, possibly its most important direction 
of operation. At the same time this divi- 
sion of the general subject of electrical 
engineering is little understood, and has 
received litile attention from students and 
investigators in recent years. Its im- 
portance is so great that it can not fail to 
be taken up as a distinct and considerable 
branch of study in the future in those in- 
stitutions in which electrical education 1s 
given. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISSMS—XV. 


BY W. ELWELL GOLDSBOROUGH. 


It must not be supposed that every con- 
dition of resonance is attended with ex- 
cessive voltages. This is noć the case. 
Every circuit which has a power factor of 
100 per cent is either entirely free from 
capacity and inductance or else their re- 
active effects neutralize one another. As 
a general thing a condition of resonance 
is a very desirable one, it is only harmful 
under certain, and more or less, unusual 
conditions. 

If we examine the radical in (155) we 
see it is the square root of the sum of two 
squares. We can, therefore, represent it 
as the hypotenuse of a right-angle tri- 
angle (O a c), in Figs. 39 and 40, by 
laying off the base O c = r and the side 


By comparing Figs. 30 and 39, and Figs. 
37 and 40, the angles (AOC) and (a O c) 
are seen to be equal, since the tangent of 
each equals 


( 1 x.) 
Cor ry 


In fact Fig. 39 can be obtained from Fig. 
36, and Fig. 40 can be obtained from Fig. 
37, by dividing each of their sides by (I) 
the maximum value of the current. Figs. 
39 and 40 are, therefore, the resistance 
triangles that correspond to the electro- 
motive-force triangles of Figs. 36 and 37. 
The radical 


z =x H+ (g5-— Lef 06) 


is called the ‘‘ effective resistance” or the 
impedance of the circuit, and its value is 
expressed in ohms. (r) is the ohmic re- 
sistance of the circuit. And 


l 
(co —Le) 
is called the reactance of the circuit ; its 


value is algo expressed in ohms, and is 
denoted by the letter (z). Therefore 


=V re (151) 


and the impedance equation is seen to 
have the same form whether applying 
specifically to circuits containing resist- 
ance and inductance, or resistance and 
capacity, or resistance, inductance and 
capacity. 

Equation (158) can now be rewritten by 
substituting these forms, ana will then 
appear as follows: 


sin g + tan~ 5 ) (163) 


t= 7 


Vrta 
L 
2 


Sm 
== 


sin ( w + tan z ) (164) 
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This is the common form given to the 
general expression, as for all practical 
purposes it is not necessary that (C), (L) 
and (w) should appear in the formula. 
Example No. 7. 

Given: A circuit containing an induc- 
tion coil, a condenser and a non-inductive 
line resistance. The induction coil is 
built up without having any iron used 
in its construction; its resistance is six 
ohms, and its reductance .3 henry. The 
condenser has a capacity of 4.848 micro- 
farads. The resistance of the line is nine 


1 
o [Lw 


Fie. 39.—ALTERNATING MECHANISMS. 


ohms. Upon this circuit, which is such 
an one as is diagrammed in Fig. 35, is 
impressed the electro-motive force of an 
alternator which develops a sine wave 
having a frequency of 132 and a maximum 
value of 75 volts. 

What is the maximum value of the cur- 
rent flowing in the circuit? What is the 
angle of phase difference between the 
current and the impressed electro-motive 


force? What is the equation of the in- 
a 


1 
Ae 
Co 7 Lo 

Fia. 40 —ALTERNATING MECHANISMS. 


stantaneous current? What is the im- 
pedance, or the effective resistance of the 
circuit? What is the difference of poten- 
tial between the terminals of the con- 
denser? What is the difference of poten- 
tial between the terminals of the induc- 
tion coil ? 

By equation (155) the maximum value 
of the current equals 


oO 


[= 


í 
(9 + 6)? +( ? —.3 »} 
000004848 w 
= d amperes, 
since the reactance of the circuit due to 
its inductance equals 
L o = .3 xX 2 r X 132 = 248.8 ohms, 
and the reactance of the circuit due to its 
capacity equals 
l 1 = 
Cw  .000004848 x 27 X 132 ~ 
248.8 ohms, 
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and these reactances exactly neutralize 
one another. 

A condition of resonance exists in the 
circuit, therefore, and the impedance of 
the circuit is equal to the ohmic resistance 
of the circuit alone, for by equation (162) 
z= yV tp e= r = 9 + 6 = 15 ohms, 
since 
; J 
AS 

C 

Moreover, the current is in phase with 
the impressed electro-motive force, for 
by equation (156) the angle of phase 
difference between the current and the 
impressed electro-motive force is 


Se : 


Caw 
= tan" -= 
r 


a — L w=2458.8 — 248.8 = Oohms. 


$ = tan”! 


0°, since as above X = 0. 
Therefore the equation of the instanta- 
neous current is that of a simple harmonic 
function in phase with the impressed 
electro-motive force, or 


t = I sin w £ = 5 sin 829.4 £. 


When we come to determine the elec- 
tro-motive force at the terminals of the 
condenser, we find the casein hand pre- 
sents a condition of resonance that is 
accompanied by an abnormal rise in 
voltage. Applying equation (150), the 
condenser voltage is equal to 
E,=1+ C w= 5 X 248.8 = 1,244 volts. 
The condition of resonance is, therefore, 
in this case productive of a local in- 
crease in voltage of over sixteen times the 
voltage impressed upon the system by the 
alternator. 

The electro-motive force at the terminals 
of the induction coil is slightly greater 
than that at the terminals of the con- 
denser, since the coil has a resistance of 
six ohms in addition to an inductance of 
.3 henry. The value of this electro- 
motive force can be determined by equa- 
tion (53), but since (r) is very small by 
comparison with (L w), the result given 
by equation (52) is sufficiently exact and 
equal to 

KE, = IL o = 1,244 volts, also. 


Such a condition of resonance as that 
which is imposed by the constants assumed 
represents a system of forces in unstable 
equilibrium. This is due to the fact that 
a very slight change in either the capacity, 
the inductance or the frequency of the 
circuit will produce marked changes in 
the electro-motive forces induced and in 
the value of the current flowing in the 
circuit. 

Consider, for example, a change of fre- 
quency, and suppose a variation is made 
in the frequency of 32 reducing the fre- 
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quency of the circuit from 132 to 100 
cycles per second. 

The reactance due to the inductance in 
the circuit is thereby reduced from 248.8 
ohms to 

100 

248.8 ce 

while, on the other hand, the reactance 

due to the capacity is increased in value 
from 248.8 ohms to 


a = 328.4 ohms. 
Therefore the impedance of the circuit is 
increased above the previous value of 15 
ohms, since now, in addition to the line 
resistance, there is a reactive resistance of 
(328.4 — 188.5 = 139.9) ohms effective in 
the circuit, and consequently the im- 
pedance of the circuit is increased in 
value to 


= 188.5 ohms, 


248.8 


z = V 15° + 139.9 = 140.7 ohms. 


Therefore the line current is reduced 

to 

I = 75 — 140.7 = .5335 ampere, 
or to nearly one-tenth of its former value, 
and becomes a leading current over 83° in 
advance of the impressed electro-motive 
force. 

Problem No. 7 is a combination of prob- 
lems No. 4 and No. 6, and to be appre- 
ciated should be studied in connection 
with the latter. 


@e- 
Japanese Progress. 


The advance of Japan in practical ap- 
plications of electricity may be gathered 
from a recently published summary, which 
states that the Japanese Government has 
sanctioned additional important railway 
concessions in that island. Several new 
standard gauge lines, one of which in- 
cludes a 20-mile stretch between Kobe and 
Osaka and two others of 13 and 18 miles 
respectively, will be equipped for electric 
traction, and some of these lines are al- 
ready in process of construction. The 
street railways connecting Tokyo and the 
principal factories with the most important 
seaports of the empire are to be extended, 
and as there are already more than 400 
power-houses and generating stations in 
the empire, 19 of which supply energy 
only for working street, factory and mine 
railways, it may be safely predicted that 
no difficulty will be experienced in getting 
sufficient power to operate new lines. 
Central stations which have an individual 
output of about 4,000 horse-power are 
situated in Tokyo, Kobe, Yokohama, 
Nagoya and other cities, the motive power 
in each case being supplied by steam, while 
considerable water-power is also available. 
In Kioto a large turbine plant is operated 
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by the waters of Bitwa Lake, and at Osaka 
another is driven by the outflow from the 
natural outlet of the same lake, although 
but a small portion of the available force 
of over 25,000 horse-power is utilized. 
Though Japan is making rapid headway 
in manufactures of her own requirements 
she affords also an important market for 
electrical machinery of foreign manu- 
facture, particularly that sent out from 
the United States. The greater portion 
of Japan’s railways run across the country 
transversely, and as the island is of com- 
paratively small width these systems are 
well adapted to electric traction. It is 
proposed at some future date to build a 
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system which will extend from the south- 
ernmost part of the main island by way 
of Yeso, to the northernmost extremity, 
intersecting the cross lines and thus con- 
necting with the harbors along the coast 
every portion of the interior. With such 
a system it may be stated that Japan will 
possess an almost model system of inter- 
communication, to whose satisfactory 
realization the natural conditions of the 
country greatly contribute. 

<> 
Berlin Tramways Sold. 


Special press reports from Berlin, Ger- 
many, state that the municipality recently 
paid to Orez & Company, bankers, ten 
million marks for the purchase of the 
Siemens-Halske electric tramways, which 
constitute the most important traction 


system in the city of Berlin, and in fact 
in all Germany. 


Vol. 38—No. 7 


A New Interrupter. 


Herr W. A. Hirschmann has put upon 
the market a new interrupter which in- 
volves the use of mercury, but not as a 
conductor, as its function is that of amal- 
gamating the two copper surfaces forming 
the contacts. In the diagram (Fig. 1) 
H represents a hollow piece of ebonite 
revolving on the shaft A, and provided 
with two copper contacts M, provided 
with inlets into the interior of the ebonite 
as. shown at T and U (Fig. 2). The 
other contact C is pressed against the 
former by a spring F. B is an opening 


in the ebonite block which is below the 


level of the mercury. It is so arranged 
that it scoops up the mercury into the 
interior of the block, and presses it out 
through the apertures at T and U. The 
contact P then spreads the issuing mer- 
cury over the contacts M, thus keeping 
them in good condition. The apparatus 
works noiselessly and well in an accumu- 
lator circuit or a 110 or 220-volt supply 
cireuit.—The Electrician. 

a 
Massachusetts Electric Light 
Consolidation. 

Reports from Boston, Mass., state that 
the Morgan Syndicate, of New York, has 
not as yet released the Boston Electric 
Light Company from the option given it 
to lease the same at a rental of 10 per cent, 
and in consequence the directors of the 
electric light company have formally noti- 
fied the Edison Electric Company of Bos- 
ton that they can not entertain the latter's 
offer for a similar lease. Regarding an 
additional issue of stock by the Edison 
company, a director of that corporation 
is reported to have said: “During the past 
year our increased business has called for 
increased expenditures. In consequence 
it will be necessary for the company to 
issue additional capital stock as has been 
done nearly every year for 10 years past. 

Later advices state that the Edison com- 
pany has withdrawn its offer of a lease. 
< 


Electric Punkah Pulling. 


Electricity is to be applied on an et 
tensive scale to pull the punkahs in the 
Simla Military Barracks, in India. Ac- 
cording to reports from England, the first 
station which will be taken in hand 18 
Bareilly, where Hoare’s system will be 
adopted. In the centre of the cantonnent 
a central station with the necessary equip- 
ment will be installed and it 1s expec 
that it will be in operation before the next 
hot season. It will cost a lakh of rupees. 
“The principle on which the punkahs a 
to be pulled is new,” says the Englis 
paper which reports the matter, “bemg 
simply that an electric motor drives aD 
endless band, which in turn swings all the 
punkahs, and by this means the ordinary 
swinging punkah may be utilized. 
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The Telephone Company of 
Guatemala. 
In the description of the telephone sys- 
tem of the Central American city of 
Guatemala which follows, two things 


may be noted as of perhaps more than 
ordinary interest. These points are the 
increasing activity and willingness of the 
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difficulty of keeping pace with European 
countries where steam and electricity en- 
able the farmer to dispose of his products 
to the best advantage. 

With this object in view Señor Juan 
F. Ponciano, the engineer who con- 
structed the Guatemalan government’s 
telegraph lines, and built and installed 


Fia. 1.—NativE OFFICIALS, OPERATORS AND LINEMEN OF THE GUATEMALA 
TELEPHONE COMPANY. 


Latin-Americans to adopt the facilities 
and improved commercial appliances of 
which we are so justly proud, and the 
natural resources of the country itself, 
which, taking into consideration the liber- 
ality of the government of the republic, 
in whose capital city the enterprise had 
its beginning, offered an opportunity for 
successful enterprise which was taken ad- 
vantage of by local capitalists and engi- 
neers, who pushed the system through to 
completion. 

Of the five republics situate in Central 
America, Guatemala stands first in popu- 


lation, natural wealth, development, and — 


for the variety and richness of its flora. 
The capital, Guatemala, is a prosperous 
city of 80,000 inhabitants, and has an 
area of about 18 square miles. Mild in 
climate and pleasant for residence, the 
city has become popular with aliens visit- 
ing the country, many of whom have set- 
tled there, owning plantations in the 
vicinity. To any one cognizant of the 
agricultural standing of Guatemala it is 
immediately evident that facilities for 
handling the immense coffee and cotton 
export business, which constitutes the life 
of the republic, must constantly improve 
to meet competition and the increasing 


217 


to the northeast of the city which is his 
home, and personally superintended the 
construction of the system and exchange. 
This exchange is equipped with German, 
English, and French instruments and at 
present has 750 subscribers. 

In the accompanying illustrations are 
presented views of the telephone com- 
pany’s building, showing the peculiar 
structure of the tower, the main oper- 
ating room with the “centrals” at work, 
and a group of the employés. The 
switchboard, as shown in Fig. 2, has not 
now its entire complement of subscribers, 
but the company is planning extensions 
of its lines through the suburban districts 
in the vicinity of the city to reach the 
coffee and cotton planters which will fill 
up the board and enable tħe exchange to 
run to its full capacity. 

Señor Ponciano, when seen recently by 
a representative of the ELEcTRICAL RE- 
VIEW, was very enthusiastic regarding 
the outlook for future business in Guate- 
mala. “Conditions in Guatemala,” said 
he, “seem -to me to indicate unusual ac- 
tivity in electrical enterprise during the 
coming year, and our only difficulty is 
the tightness of the money market. That 
is my purpose in visiting your country— 
to obtain funds to finance not only the 
telephone, but also our electric light and 
proposed street railway systems. With 
the advantages we already possess, the 
friendly attitude of the government, and 
the large water-powers near the city of 
Guatemala, the plans we have are certain 
of fulfillment in the near future. By 
means of the telephone, coffee planters 
can instantly communicate with the cap- 


Fia. 2.—THE SWITCHBOARD ROOM IN THE TELEPHONE EXCHANGE, 
GUATEMALA CITY, GUATEMALA. 


the entire system, obtained franchises, 
formed an organization of capitalists and 
installed a telephone exchange and subur- 
ban line in Guatemala city itself. Señor 
Ponciano left the large coffee plantation 


ital or the seaports from the farthest por- 
tion of the republic, thus avoiding the 
otherwise inevitable journeys to the city 
on business which can be transacted in a 
few moments over the wire. We shall 
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also extend our lines to Mexico, and, in 
fact, all through Central America. 

“Tke electric lighting will not be con- 
fined to Guatemala city alone. It will 
become universal. : 

“As for the trolley—for that is the style 
of road we shall use—it will replace the 
present street car system in the city, and 
branch lines will be run out in all diree- 
tions into the surrounding country, to the 
plantations, towns, villages, and to the 
seaports, affording quick, inexpensive and 
modern transportation for our merchan- 
dise. 

“The cheapness of labor, the fine re- 
sources of the country and the enterprise 
of the people all contribute to making 
our plans successful.” 

— 
The Erie Telephone Company and 
the Telephone Company of America. 


The several changes that have occurred 
recently in the Erie Telegraph and Tele- 
phone Company, of Lowell, Mass., have 
attracted a good deal of attention in tele- 
phone circles. At the annual meeting, 
held January 31, it was decided to reduce 
the number of directors from 25 to 15, and 
the following board was elected: For one 
year—Henry R. Wilson, Frank A. Cut- 
ting, Frank M. Riter, Frederick A. Farrar, 
Albert A. Chandler; for two years—Fran- 
cis R. Hart, William J. Latta, Walter Ab- 
bott, Charles S. Tuckerman, James J. 
Storrow; for three years—Philip Dexter, 
William Endicott, Jr., Reginald Foster, 
Gordon Abbott and Charles J. Glidden. 
The board of directors will meet in Bos- 
ton next week and elect officers. 

In commenting on the affairs of the 
Erie company and Telephone Company of 
America, the Bostun News Bureau, a 
financial publication that seems to have 
excellent sources of information, says: 

The break up in Erie Telephone plans 
was caused by the failure of the Telephone, 
Telegraph and Cable Company of America 
to carry out its undertaking in respect to 
the Erie company. | 

It will probably be news for most people 
to learn that all the rumors of a grand 
telephone, telegraph and cable company 


amalgamation, covering the whole United 


States, originated in the gathering of 
financial data for such a consolidation by 
this Telephone, Telegraph and Cable Com- 
pany. | 

i The authorized capital of the Telephone, 
Telegraph and Cable Company of America 
was 600,000 shares of par value of $50 
each, but it is understood in telephone cir- 
cles that only one-half this stock was is- 
sued and that the other half remains in the 
treasury. Fifteen dollars per share paid 
in upon 300,000 shares would give the 
Philadelphia company $4,500,000. Of 
this, however, it appears that $1,164,818 
is in arrears, leaving cash realized to date 
of $3,335,182. 

The Cable company bought 50,000 
shares of Erie Telephone at $115 and put 
up $15 per share margin. It took up and 
paid for 21,000 shares of this stock and 
relinquished 29,000 shares to the sellers, 
upon which it forfeited 15 per cent mar- 


n. 
j The Cable company also has $844,366 
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invested in securities other than Erie Tele- 
phone, and owes $454,000, so that the 
Cable company situation may be tabulated 
as follows: 


Total authorized capital, 600,000 
shares at $50 par............ $30,000,000 


Total amount subscribed for... 15,000,000 
Thirty per cent or $15 per share 
called up......ssssesssssesss 4,500,000 
Amount unpaid on the above... 1,164,818 
Net receipts to date............ 3,335,182 
Net results to date: . 
21,000 shares of Erie Telephone, 
worth, at 60................. 1,260,000 
Cost of securities purchased oth- 
er than Erie Telephone stock. 844,366 
Tötal serene Sears bates eek 2,104,366 
Deduct present indebtedness... 454,000 
Apparent net assets............ 1,650,366 
Assessments in arrears......... 1,164,818 


cluding the-names of all the leading finan- 
ciers of Philadelphia and about everything 
in New York from Tammany Hall to the 
Astors. 

It was the best-planned financial attack 
upon the telephone interests of this com- 
pany that was ever started and the acquisi- 
tion of the Erie company, which controls 
one-sixth of the Bell Telephone territory 
of the United States, gave it the broadest 
possible basis for a dangerous opposition 
to the Bell interests. 

Had the company been able to hold this 
Erie control and corral the various opposi- 
tion companies throughout the country 
and operate with strong financial backing, 
there might have been some show of suc- 
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If the 21,000 shares of Erie Telephone 
stock are taken at the cost of $115, or $2,- 
415,000, and to that is added the $15 per 
share lost on 29,000 shares, or $435,000, 
and the sum added to the cost of other 
securities purchased, the total will be $3,- 
694,366. From which deduct $454,000 of 
debt and the balance, $3,240,000, sub- 
stantially accounts for the net receipts or 
to within $95,000 of the same. 

This appears to be about the situation 
of the Telephone, Telegraph and Cable 
Company of America which started out 
with the greatest array of financial 
strength in its directory of any company 
that was ever promoted in America, in- 


cess for carrying out its plan of consolidat- 
ing all the telegraph and telephone inter- 
ests of the country, but the undertaking 
was too stupendous for any number of 
millions that could be easily reached. 

It was found at the inception that op- 
position telephone companies had little 


show of financial success in any large way 


in this country except they were either 
bought out by the Bell interests or they 
themselves bought out the Bell interests. 

The reason is perfectly clear to finan- 
cial students of the situation. The Bell 
Telephone interests of this country do the 
public service upon a very small percent- 
age of profit. 
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SELF-INSTRUCTION IN ELECTRICAL 
ENGINEERING. 


BY W. H. RADCLIFFE. 


Considering the number of inquiries re- 
ceived by the author during the past few 
years from men desirous of “reading up” 
in the several branches of electrical engi- 
neering, it is evident that a few sugges- 
tions along these lines will not be out of 
place. In the majority of instances, the 
men in question were prevented either by 
time or money from securing an electrical 
education in other channels, although in 
some cases simply a reliable reference book 
was desired. While there may be found 
in the market an almost unlimited amount 
of electrical literature, the vast majority 
of it is worthless to the average layman. 
It is worthless for two reasons: First, be- 
cause it is unreliable; second, on account 
of being written in such a manner as not 
to be easily grasped by a person unac- 
quainted with the subject. Consequently, 
the man with an unquenchable desire for 
electrical information is, so to speak, 
placed between the devil and the deep sea, 
and without guidance is liable to spend 
much time and money in vain. In many 
instances a person is obliged to order a 
book from a list without the slightest in- 
sight as to its contents other than that 
naturally inferred from its title. It is need- 
less to say that such a selection frequently 
proves unsatisfactory, and, as a practice, 
should be assiduously avoided. Another 
sentiment that not infrequently guides the 
prospective buyer when selecting from a 
list is the feeling that because a book on a 
certain topic is more expensive than an- 
other, it must necessarily meet his require- 
ments in a more satisfactory manner. 
Many expensive books enter into the his- 
tory and detail of the subject on which 
they are written to such an extent as to 
render them not alone uninteresting but 
useless for the man of reasonable intelli- 
gence, who knows of electricity only in a 
general way. 

The book from which such a person 
will derive the most benefit is one written 
in a simple, intelligent manner, each state- 
ment being clear and accurate. It is to 
be regretted there are not more books on 
electrical topics written along these lines, 
for the benefit of the profession at large. 
To be exact, there are on the market none 
that actually fulfills these conditions, and 
in recommending a book. or a set of books 
covering any particular branch of elec- 
trical engineering, the best that can possi- 
bly be done under the existing conditions is 
to choose that one, or those, which most 
closely approach the ideal as previously 
outlined. 
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The selection of the books contained in 
the following tables for electric lighting, 
electric railways, electrometallurgy, elec- 
trotherapeutics, telegraphy and telephony, 
has been made with this fact in mind, 
their choice resting solely upon the merits 
of the respective volumes. In presenting 
the same it has been assumed the intend- 
ing reader possesses average intelligence 
but very little, if any, knowledge of elec- 
tricity. 


ELECTRIC LIGHTING. 


Name of Book. 


Author. Price. 


Elementary Lessons in 


Electricity and Magnet- 
8. P. Thompson. $1.50 


eee oem e er eaneeoeereeesone 


is 
Dynamo-Electric Machin- 


ery, two volumes..... ... S. P. Thompson. 6.00 
New Dynamo Tenders’ 
Hanad-Book............. F. B. Badt.” 1.00 


Practical Management of 
Dynamos and Motors . 

Standard Wiring for Elec- 
tric Light and Power.... 

Alternating-Current Wir- 


Crocker & Wheeler. 1.00 
H. C. Cushing, Jr.| 1.00 


ing and Distribution...... W. L. Emmet. 1.00 
How to Wire Buildings .... A. Noll. 1.50 
Electric Lighting, Vol. 1.. F. B. Crocker. 3.00 
Electric Lighting, Vol. 2.. F. B. Cre cker. 3.00 
Centra) Station Manage- 

ment and Finance. ...... H. A. Foster. 1.50 

$20.50 


ELECTRIC RAILWAYS. 


Name of Book. Author. Price. 


Elementary Lessons in 
Electricity and Magnet- 
8. P. Thompson. $1.50 


IS ees ERARA ENE 
Alternating Currents of 

Electricity...... o eree G. Kapp. 1.00 
Dynamo-Electric Machin- 

ery, one volume......... S. P. Thompson. 5.00 
New Dynamo Tenders’ 

Hand-Book.... .......... F. B. Badt. 1.€0 
Practical Management of 

Dynamos and Motors. Crocker & Wheeler. 1.00 
Alternating-Current Wir- 

ing and Distribution ..... W. L. Emmet. 1.00 
Motorman’s Guide.......... J. W. Gayety. .75 
Power Distribution for 

Electric Railways........ L. Bell. 2.50 
Central Station Manage- 

ment and Finance........ H. A. Foster. 1.50 


$15.25 


The following volumes, although not ab- 
solutely necessary, will be found very valu- 
able as reference books in connection 
cither with the electric lighting or electric 
railway set: 

Electric Transmission of Energy, by A. V. Abbott. 


Price, $4.50. 
A Pocket Dictionary of Electrical Words, Terms and 


Phrases, by E. J. Houston. Price, $2.50. 
The Management of Accumulators, by D. Salomons 


Price, $1.50. 


———— 


ELECTROMETALLURGY. 


Name of Book. Author. Price. 


Elementary Lessons in 
Electricity and Magnet- 


PRI oid Saks Hoe een 8. P. Thompson. $1.50 


New Dynamo Tenaers’ 

Hand-Book.. pis ohare ; F. B. Badt. 1.00 
Practical Management o 

Dynamos and Motors.. y Crocker & Wheeler. 1.00 
Electro-Deposition o 

Metals. Si F E aers Laughlin & Braunt. 4.00 
The Art of Electrolytic 

Separation of Metals..... G. Gore. 8.50 

$11.00 
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ELECTROTHERA PEUTICS. 


Name of Book. Author. Price. 


Elementary Lessons in 
Pieetric Uy and Magnet- 


Alternating Currents of 


S. P. Thompeon. $1.50 


Electricity. .....-.++0.6-- G. Kapp. 1.00 
Practical Management of 
Dynamos and Motors.....| Crocker & Wheeler. 1.00 


Electricity in Electrothera- 
POULICH. 00... ssseesososese 

A Practical Treatise on 
the Medical and Surgical 


Houston £ Kennelly., 1.00 


Uses of Electricity....... A. D. Rockwell. 4.80 
Roentgen Rays and the 
Phenomend vf the Anode 
and Cathode.......... ..- E. P. Thompson. 1.50 
$10.50 
TELEG RAPHY. 
Name of Book. Author. Price. 


Elementary Lessons in 
Electricity and Magnet- 
8. P. Thompson. $1.50 
New Dynamo Tenders’ 
Hand-Book............ F. B. Badt. 1.00 
Practical Management ‘of 
Dynamos and Motors ....| Crocker & Wheeler. 1.00 


mes cree: Transmission of 


2G nctuhaw o T A. V. Abbott. 4.50 
KeA Telegraphy.. Wm. Maver, Jr. 8.50 
$11.50 

TELEPHONY. 
Name of Book. Author. Price. 


Elementary Lessons in 
Ere and Magnet- 
8. P. Thompson. $1.50 


Tne | E R ar erore 
New Dynamo Tenders 
Hand-Book ...........00- F. B. Badt. 1.00 
Practical Management of 
Dynamos and Motors....| Crocker & Wheeler. 1.00 
Electrical Transmission of 
Eoetey Sita ca cede ee Nahas A. V. Abbott. 4.00 
Practical Features of Tele- 
phone Work..........06+- A. E. Dobbs. fs) 
American Telephone Prac- 
tice. seene en. R K. B. Miller. 3.00 
$11.75 


mmm ae 


The following volumes, although not ab- 
solutely necessary, will be found very valu- 
able as reference books in connection 
either with the telegraphy or telephony set. 


The Voltaic Cell, by P. Benjamin. Price, $3. 
The Management of Accumulators, by D. Salomons, 


Price, $1.50. 
A Pocket Dictionary of Electrical Words, Terms and 


Phrases, by E. J. Houston. Price, $2.50. 

For the convenience of those who do not 
live in the vicinity of book stores keeping 
electrical publications, it may be well to 
state ihat the electrical books mentioned 
in this article may be purchased of the 
ELECTRICAL REVIEW. 

In connection with this method of in- 
struction must be mentioned the several 
weekly and monthly journals devoted to 
electricity in general, and, in a few in- 
stances, to the separate branches of the 
profession. In this age of electricity, the 
rapid progress which is being made yearly 
—nay, monthly, and one may almost say 
weekly—along electrical] lines renders any 
book on the subject somewhat out of date 
by the time it has passed through the 
printing office and bindery. Consequent- 
ly, in order that a person may keep thor- 
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oughly posted, it is necessary that he sub- 
scribe for and read the electrical maga- 
zines. By so doing he not only keeps in 
touch with the electrical engineering 
problems of the day, but also obtains the 
ideas of men prominent in the several 
branches of the profession, their ideas, in 
the majority of cases, being formed from 
_ either close observation or actual practice. 
This reading may profitably be carried on 
in connection with that in the electrical 
books, the matter in the one aiding the 
reader in understanding the text of the 
other. 

Among the electrical journals on the 
market the following list will be found to 
include those best adapted to the require- 
ments of the person pursuing a course of 
self-instruction in the electrical profes- 
sion: 


Evecrricat Review. Published in New York. Issued 


weekly. Price, $3. 

Electiical World and Engineer 
York. Issued weekly. Price, $3. 

Western Electrician. Published in Ch‘cago. 
weekly. Price, $3. 

American Electrician. Published in New York. Issued 
monthly. Price, $1. 

Telephone Magazine. Published in Chicago. 
m:n hly. Price, $1. 


A special feature of the electrical jour- 
nals, and one which is of particular advan- 
tage to the self-instructor, is that of the 
advertising columns. Much practical in- 
formation regarding the latest and most 
improved types of electrical machinery 
may here be obtained. The addresses of 
the manufacturers are given, and by writ- 
ing to them for illustrated catalogues, de- 
tailed descriptions, and, in many Cases, 
elaborate cuts of the most modern dyna- 
inos, alternators, transformers, switch- 
boards and switchboard appliances, togeth- 
er with electric railway and lighting sup- 
plies, and telephonic and telegraphic ap- 
paratus, may be secured. By taking ad- 
vantage of the generosity of manufactur- 
ers in this way, it is possible to supply one 
of the deficiencies of standard text-books. 
The expense necessary to carry on a sys- 
tem of self-instruction as previously de- 
scribed is exceedingly small in comparison 
with that of other methods. This, of 
course, is due to the fact that the reader is 
his own instructor and the books or peri- 
odicals, after being studied, form by them- 
selves a reference library which in value 
represents the amount of money expended. 
The efficiency of the method of self-in- 
struction depends to a great extent—in- 
deed, it may be said to depend almost en- 
tirely—upon the perseverance and the dis- 
cernment of the reader, being greater as 
these bumps of individuality are more 
prominent. 
Besides the advantages of low cost and 


Published in New 


Issued 


Issued 
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personal responsibility, there is the con- 
venience with which such instruction may 
be carried on. A few hours of reading 
each day need not seriously interfere with 
other business. Men who, through the 
day, are engaged at manual labor will find 
reading at night, especially during the 
long Winter evenings, a restful and profit- 
able pastime. There certainly is no more 
interesting or more wonderful subject than 
electricity with which to become acquaint- 
ed, and none other that, at the present 
time, portends such a promising future. 


— op e -——— 


The Automobile in Turkey. 


A contemporary recently printed the 
following item which will have a peculiar 
interest all its own to those who are 
familiar with customs of the far cast and 
with the progressive and charmingly na- 
ive spirit with which the redoubtable 
Sultan views machines which are beyond 
his personal comprehension. In view of 
the fact that it is only within the past 
year that the first shipment of electrical 
apparatus was allowed to pass through 
any customs office or port in the Ottoman 
Empire, the interest of the Sultan in new 
inventions is somewhat surprising. The 
item follows: 

The Sultan of Turkey is always fond of 
new inventions, especially anything me- 
chanical, and takes great interest in them. 
The palace in Constantinòple is full of 
models of all sorts of machines, from 
typewriters to an electric launch. His 
last acquisition is a motor car, which he 
had instructed Chakir Pasha to bring 
back from Berlin, where he had been sent 
to take the Sultan’s present of a carriage 
and ponies to the crown princess. Chakir 
Pasha brought the motor car and with it 
a German engineer, so as to make sure it 
would work smoothly. Recently the Sul- 
tan ordered that the machine should be 
tried in the palace grounds and stationed 
himself at a window to watch the pro- 
ceedings. Round about the machine a 
large crowd of officials and servants had 
gathered. The German engineer vainly 
tried to persuade some of them to ride 
with him, but no one would venture, and 


as the Sultan was growing impatient, the 
engineer prepared to start alone. As the 
steam was turned on the engine began 
throbbing and emitting some awful noises, 
and almost instantaneously the whole 
crowd of onlookers disappeared under the 
firm conviction that they would be blown 
up by an infernal machine. It was only 
after the engineer had driven about for 
some time, and showed he had complete 
control, that the spectators ventured back, 
and then the Sultan insisted on several of 
them taking rides. He did not try it 
himself. 
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The Durability of Aluminum. 


Aluminum is being used in America for 
the electric transmission of power by 
means of overhead wires, and a few miles 
of aluminum telegraph wire have been 
erected in this country by the Post Office, 
says London Engineering. There is at 
present very little information as to how 
the white metal will stand exposure to our 
climate, although it is clear that it has not 
the durability which was once claimed for 
it. To gain further light on the matter, 
Mr. J. B. C. Kershaw has exposed short 
lengths of wire for some months on the 
roof of a building at St. Helens, Lanca- 
shire, and at Waterloo, near Liverpool, and 
has laid the results of his tests before the 


Institution of Electrical Engineers. Sam- 
ples of aluminum, in rod and wire, two 
feet long, were supplied respectively by 
Messrs. T. Bolton & Sons, the Oak-Amore 
Wire Works and by the British Aluminum 
Company. To render the test compara- 
tive they were placed alongside samples 
of copper, tinned copper and galvanized- 
iron wire. The results of the tests are 
given in the following table: 


RESULTS OF EXPOSURE TEST OF ALUMINUM 
AND oe WIRES. 


S = 2S = ~ 


Compo-ition and = Gain 
; = Loss Remar: s. 
Fo mof Sample in Weight. 
per cent. 
Waterloo Set; Ten Months. 
: i These 5 samples we re 
Ta ee): aig | ali pitted. especially 
Aluminum wire No.1.| +.41 i} one w aon 
as +b i [] 
e “ ss | had collected and 
: ` J dried. 
Galvanized iron wire 
No.l aeaaaee. — .15 | No change in appear- 
OAA iron wire j ance to the eye. 
ee — .16 
Copper wire No. 1.. bil Oxidized on surface, 
Tinned copper wire + bur but a: pitted or çor- 
INO: tui 5 5c sexsu see “ | 
St. Helens Set; Ten aan 
Aluminum rod No. 1. t ar |] They badly pitted. 
os of g 51 
Alum'num wire No.1. t3 pn cea a 
“ i s F Si | could pot re- 
+ + 54 |j moved by corunting: 
Galvanized iron Pire 1.4 ‘| 
jo ante. Lae comes : Badly corroded. Zire 
Galvanized iron wire 213 partly eaten away. 
eo re tee Ca oare 
fe wire No. 1., These w 
Tinned copper wire — 1.65 | perfectly blackane 
NO tiie ees veh nds — 13) tinguished. 


a n et 
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No amount of scrubbing would remove 
the dirt from the samples. The two sam- 
ples of aluminum wire in the table were 
submitted to conductivity and tensile 
strength tests. The following are the re- 
sults: 


TESTS OF ALUMINUM WIRE FOR CONDUC- 


TIVITY AND TENSILE STRENGTH. 
ee a Se A ee 


trengt. 
Conductivity. Toph a B 
t opper 100 Pach. 
l rora eee 
Original wire....... 51.3 13.16 
Waterloo sample. . 51.4 12.06 
St. Helens sample.. 46.6 11.15 


ane _ 
It is clear that in the acid-laden atmos- 


phere of St. Helens aluminum suffers coD- 
siderably. 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES— II. 


BY A. E. DOBBS. 


PLANNING THE WORK. 


One of the most common mistakes made 
by new companies lies in laying out their 
construction work and building their ex- 
changes with a view to present needs only. 

With a well-solicited list of only, let us 
say, 300 subscribers to start with, it seems 
impossible that the exchange will ever grow 
to 1,000, and yet that is just what they are 
doing all over the country. 

The new exchange will have almost 
unanimous public support in spite of rate 
cutting and other tactics by the older cou- 
pany, and this support will stay with it 
just as long as by fair dealing and good 
service it is deserved. But, if the ex- 
change is built with no provision for 
future growth, so that no additions can be 
made when the time comes to make them, 
and the service “falls down,” then people 
can not be blamed for giving their busi- 
ness to the other side. Where independ- 
ent exchanges have failed, they have failed 
because their owners did not build for the 
future, and failed to grasp the problem 
at hand. 

In towns where, let us suppose, the 
older company has 200 subscribers, it will 
not rest contented on the supposition that 
the interloper will secure twice as many. 
Figure on at least four times as many. 

Can you comprehend how this telephone 
business is going to grow? That there is 
now, with the expiration of controlling 
patents, a struggle towards perfection of 
service and instruments, caused by emu- 
lation and the keenest competition among 
the various manufacturers? Can you com- 
prehend that some day, not so very far dis- 
tant, there will be a telephone in every 
house? And that this great time only 
waits the invention of the perfected party 
line, and perhaps automatic exchanges ? 
And that the perfect party line is much 
nearer to us than most people, even most 
telephone men, dream of? This, of course, 
sounds visionary, but it is justified by the 
development of the last five years. But to 
get down to present work. 

In calculating the possible limits of a 
small exchange there are many things to 
be considered. In some towns there is 
a large part of the population that could 
not afford to use a telephone even at the 
low tates offered by a four-party line; but 
m a fairly prosperous community it is 
well to plan with a view to supplying one- 
tenth of the total population of the town 
with instruments. This, of course, does 
not mean that cable and wire are to be dis- 
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tributed indiscriminately, but that the 
work should be calculated so that when 
the increase comes, as come it will, there 
need not be any rebuilding of pole lines 
or breaking of anchor guys. 

It would be well to take into considera- 
tion the possible increase in population 
also, for some towns have doubled their 
population in 10 years. As a well-built 
and well-managed exchange makes the 
best kind of a solicitor, it is therefore well 
to aim at perfection of service and nothing 
else. In towns of 5,000 or more popula- 
tion the services of a competent superin- 
tendent or telephone engineer should be 
secured, for, while telephone work is al- 
lied in a measure to all electrical work, 
yet it is a specialty of itself, and a man 
who has never made a special study of it 
will hardly be able to make a complete suc- 
cess of it. A man of this kind can save 
the company several times the amount of 
his salary in the buying of supplies alone. 
He should be well paid, and his recom- 
mendations fully carried out. 

LAYING OUT THE LINES. 

The first and most important thing to 
be done is to secure rizhis of way, and 
the first instructions your solicitors should 
receive should be to make no promises 
that you can not fulfill. But any promise 
so made should be kept, even though it 
causes some inconvenience to do go, for 
broken promises cause more trouble than 
anything else. It may be that strategy 
has sometimes to be used in order to get 
the poles up, or a cranky property owner 
may have to be held by main forc2 while 
a pole is being raised, or poles may have 
to be set in the middle of the night, but 
an agreement with property owners, either 
by yourself or agents, should be religiously 
kept. A request to “trim out a few little 
limbs” does not mean a whole tree top, 
nor is an agreement to use straight, smooth 
poles in front of a residence to be violated 
with impunity. 

Once upon a time (several times, for 
that matter) a solicitor, after hard work, 
secured right of way along a certa'n road, 
on condition that the poles should be 
placed at certain points, which was agreed 
to, and the line staked out accordingly. 
When the digging gang came along, the 
foreman found the distances staked out a 
little irregular, and in violation of his 
agreement had the holes dug where he 
thought best. Before the poles were 
raised, however, the gang went to dinner, 
and when they returned tney found the 
holes filled up and a robust individual 
patrolling the line on that side of the 
road with a shotgun, while another had 
gone after an injunction. In order to 
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build this line they had to cross the road 
twice, which made four bad corners, and 
encountered the necessity for sending back 
some distance for four 30-foot poles, when 
25-foot poles would have answered had 
the foreman been a little less pig-headed 
and kept the agreement made by the com- 
pany’s agent. 

When planning a line of poles a straight 
line is always desirable and should be 
secured if possible, as curves are a source 
of expense in the matter of slugging, guy- 
ing and bracing, which, in some places, is 
also a difficult proposition; therefore, 
when one side of a street or alley is selected 
keep to that side if possible and avoid all 
street crossings. l 

As to laying out town lines, the use of 
alleys is advisable if the plan of the town 
will allow of it, though the former re- 
marks about straight lines should be kept 
in mind. In an alley there is less trouble 
from trees, less trouble from property own- 
ers, in many cases a cheaper grade of con- 
struction is permissible than would be 
allowed on a main street, while by drop- 
ping the house connections from the back, 
considerable inside wiring is saved, as the 
instrument is generally located at the 
back end of the store or building, and the 
unsightliness of crossing wires on the main 
streets also avoided. Sometimes an alley 
will be found so narrow as to make the 
addition of poles to its limited space 
objectionable to property owners, but, by 
making poles high enough to clear all 
buildings, and setting them close to the 
fence line, this objection can generally 
be overcome. 

As to pole distances, 125 feet apart is a 
good distance for town work, because there 
is so much less trouble and the wires can 
be kept in so much better condition that it 
pays to use a few more poles in order to 
save in the trouble account. Pole lines 
carrying cables, however, should be placed 
even closer than this in order to relieve 
the strain on the span wires. The strain 
on the poles is also less and the sag in the 
cable spans not so much in evidence. 

In the country, however, the most satis- 
factory distance will be found to be about 
146 feet 8 inches, which makes 36 poles to 
the mile, and which for transposition pur- 
poses can be divided into multiples of 
4, 9, 12 and 18 poles. 

When running a single line of one or 
two wires some managers prefer to place 
only 18 poles to the mile, which need not 
be the best poles, either; then, if the num- 
ber of lines in that direction increases they 
can, by placing poles in between these, 
easily bring their line up to the standard 
construction of 36 to the mile. 


222 


Poles should be set somewhat closer 
together on curves, and in passing by 
houses the standard distance may have 
to be modified to a greater or less degree. 
The best plan of measurement in sur- 
veying a country line is to have a rope 
cut to the exact distance desired, as time 
will thus be saved in staking out. When 
it becomes necessary to shorten or lengthen 
this standard distance, the difference can 
be divided between the next three or four 
poles, and thus the required number to 
the mile be preserved. 

In the towns, at least, all poles extend- 
ing 30 feet or more above the ground 
should be stepped, the steps being placed 
three feet apart on each side and staggered 
so that the vertical distance between the 
steps is only 18 inches. These steps should 
start seven and one-half to nine feet from 
the ground to prevent possible accidents 
to passersby. On poles that will be 


climbed a great deal, as cable and junc- — 


tion poles, the rest of the steps should be 
put on clear to the ground, but in the 
form of blocks instead of the usual drive- 
screw pattern as shown in Fig. 1. “Tt is 
true that there will, in some towns, be 
found boys who are fond of trying to 
climb these poles, but, after all, this 
trouble is more imaginary than real. If 
the work on the pole is properly done, 
there is very little that the average boy 
can injure, because they very rarely have 
the nerve to go up to the pole-top or get 
out on the arms, and a little vigilance and 
an arrest or two, in extreme cases, will 
stop it altogether. But even a little 
annoyance is better than having the pole 
marked and dug out with climbers, as it 
would be sooner or later, if the steps were 
left off, even though the men should be 
required to carry ladders. The block- 
steps may be sawed out of two-inch oak 
stuff at the local planing mill, or, where 
only a few of them are required, they can 
be made out of the ordinary oak bracket, 
with the top sawed off. 

As to the depth to which poles should. 
be set, very much depends upon the nature 
of the soil and the strain upon the pole. 
On a straight line one or two poles could 
be chopped off at the top of the ground 
and still stand up, but, at the same time, 
a line of poles that. are not set deeply 
enough will soon begin to lean over and 
look slouchy. There are soils where noth- 
ing but frequent guying can hold a line 
up. With reasonably solid ground the fol- 
lowing may be taken as a very satisfactory 
average depth, although for town work 
the greater depth should be used: 


Length of Depth on Depth on 
poles. straight line. curves. 
25 feet 4 feet 5 feet 
30 * 4.5 ‘* 5.5 “| 
85 + 5 iT} 6 (13 
40 46 5.5 (13 6 66 
45 66 6 4 6+ X 
80 té 6 be 7 ti 


Poles on curves which it is not intended 
to guy should have a slight lean towards 
the outside of the circle, in order to better 
resist the strain of the wires. Poles on 
curves, even slight curves, should not be 
left without guys, unless there are not to 
be more than 10 No. 14 wires to pull 
against them. 

In turning corners try, where possible, 
to turn with two poles set close together 
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Fia. 1.—SEcTION OF A TELEPHONE POLE ABOVE 
GROUND. 


Showing Triangular Block Steps up to Iron Drive 
Screw Steps. 


in order to distribute the strain between 
them. Never turn an angle with one 
pole tf it can be divided between two, espe- 
cially a right-angle turn. 

If the line is laid out through alleys, 
try to have the poles that cross other 
streets and alleys placed so that a branch 
line can be taken off at each side street so 
crossed if it becomes necessary to do so; 
in other words, occupy the corners. 

When placing poles in front of resi- 
dences or other buildings on the main 
streets try to place them on the lines be- 
tween adjoining lots in order to avoid ob- 
structing a door or gateway. People living 
on or doing business on the streets have as 
much right there as the telephone com- 
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pany—a faci sometimes lost sight of by 
over-zealous employés—and by studying 
to cause them as little inconvenience as 
possible, much friction and hard feeling 
can be avoided. | 

In building a line through the country, 
the best plan is to get a written permission 
from the property owners along the way, 
paying a small sum where necessary to 
secure the privilege in the form of a lease 
with tree-trimming rights attached, mak- 
ing the lease to run for a term of years, 
or forever if you can. 

One long-distance company tries to buy 
all the trees that interfere with its lines 
and trims them by cutting all limbs 
off about a foot above the ground, after 
which treatment they are no more annoy- 
ance or expense to the company for many 
years. 

In most cases, however, this can not be 
done and when limbs have to be cut it 
should be well done. It is to be regretted 


that some linemen, when engaged in this . 


class of work, seem to think that they 
should make it look as ragged as possible. 
In too many instances the ends only of the 
limbs are cut off, leaving them sticking up 
through the foliage, when by cutting them 
close to the body of the tree or limb it 
would not only make no more trouble, 
but a neater job. People can not be 
blamed for objecting to the cutting of a 
fine shade tree, and, therefore, a lineman 
should not do his work in such a manner 
as to prejudice everyone who sees it against 
telephone men in general. 

It is sometimes necessary to cut several 
extra limbs and “shape up” a tree in 
order to receive permission to cut one, 
but do it willingly in order to keep people 
in a good humor and retain all your privi- 
leges, for this privilege is a favor to you 
after all. In cutting off a large limb al- 
ways saw or cut it from the under side 
first, in order to avoid its splitting the 
stump when it falls. Do your work as 
neatly as a gardener would in pruning. 
When a limb is cut off which is two or 
more inches in diameter it is a good plan 
to paint the end of the stub with white or 
red lead to prevent decay. 

Poles, that is, good poles, are getting 
scarcer every year; so much so that a com- 
pany requiring first-class poles must ex- 
pect to pay a high price for them. 
Michigan cedar, which is good for nothing 
else, has long been a favorite with con- 
struction companies, both on account of 
its lightness and lasting qualities; for, 1 
the first place, it does not weigh more 
than half as much as chestnut, which 18 4 
second choice with most construction men- 
Therefore, more poles can be loaded on 4 
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car and easily twice as many on a wagon. 
In raising, a 50-foot cedar pole can be 
handled by eight or ten men without diffi- 
culty, while a chestnut pole of the same 
size would require nearly twice that num- 
ber; from which it follows that if the first 
cost of cedar should be considerably more 
than that of chestnut, this difference in 
cost would be largely equalized in hand- 
ling, especially if the poles have to be 
erected by green men, as often happens. 
As to lasting qualities, it has been 
claimed that chestnut has a longer life, 
which may be true of poles of exactly the 
same size at the ground, but as chestnut 
poles of the same length as cedar are 
usually smaller at the butt end, it is prob- 
able that there is very little difference in 
length of life between the two. This is 
further shown by the following specifica- 
tions in use by one prominent construc- 
tion company : 
All poles to be sound. of second growth chestnut, 
trimmed, peeled and sawed square at the butt end, and 
shall measure not less than 22 inches in circumference, 


eight inches from the top end and not less in circumfer- 
ence than the following, taken six feet from the butt end. 


CIRCUMFERENCE. 

Length. 

Cedar. Chestnut. 
25 feet. 83 inches. 83 inches. 
85 66 sa a6 86 46 
40 ts 43 te 88 és 
4 * 47 "' 41 
50 èt 50 bb 42 éi 


These specifications are very exacting, 
and are intended for first-class construc- 
tion work only. The difference in butt 
sizes is reallv greater than indicated by 
the above table. 

The rules of the Northwestern Cedar- 
men’s Association are not so exacting, 
but then they are from a dealer’s stand- 
point altogether, and read as follows: 


All poles used for telephone, telegraph and electric 
light pu must be reasonably sound at the top end, 
oot from live timber and peeled, and must measure as 

ows: 
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Butt rot, not to exceed 20 per cent. allowed on all poles 
and a curve one way not to exceed one inch for every 
five meee in length, measured from a point six feet from 

utt. 


Very poor poles could be shipped under 
these specifications, the phrase “reason- 
ably sound at the top end” being very 
elastic. They should be altogether sound. 
Parties desiring the best poles will not 
pass more than five per cent butt-rot. 

In buying poles, provided you want 
good ones, it will pay to send your own 
Inspector to the pole yard to see them 
load. In buying poles for city or heavy 
toll-line work, seven-inch tops should be 
the minimum; whereas, in the country, 
tops as small as five, or even four, inches 
are permissible for leads carrying only a 
ew wires, as, for example, a bracket line. 

Within the last two or three years there 
has grown up quite a demand for Rocky 
Mountain, or Idaho, cedar, which certain- 
ly makes a neater pole than any other on 
the market at the present time, as it grows 
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as straight as a yard-stick, almost as 
round as if turned in a lathe, and is al- 
most entirely free from butt-rot. It does 
not, however, taper out at the butt like the 
Michigan cedar and is said to be not quite 
so strong in withstanding storms. East 
of Buffalo, spruce is a favorite for tall 
poles, as it is straight and sound. If some 
way could be found of protecting our 
southern pine against decay, that would 
make a very desirable source of supply, as 
there is plenty of it, and it is cheap. 
There have been several methods of pro- 
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FıG. 2.—ToP OF A TELEPHONE POLE. 
Showing Two Gains Cut in Face of Pole. Holes h, hb, in 
Centre of Gains Bored through Pole. 
tecting poles against decay, tried with 
more or less success, creosoting being 
probably the oldest. In the most im- 
proved methods, the poles are placed in a 
vat, run into a boiler, and steam at a 
pressure of from 20 to 40 pounds to the 
square inch turned on, which forces the 
liquid into the pores of the wood, the heat 
also cooking the sap, which farther tends 

to prevent fermentation and decay. 

This method, if thoroughly carried 
out, is very efficient and greatly increases 
the life of the pole. It also increases its 
weight about 20 per cent. The tar 
(creosote) protects it against insects and 
to a great extent against water and fungus 
growths, which are the chief causes of de- 
cay. 

Another method sometimes used con- 
sists in scorching the poles over a slow fire 
till they are charred all around, and some- 
times a mixture of tar and carbolic acid 
is applied in addition, to keep insects 
away. This has the advantage of low 
cost, but the heat does not always pene- 
trate the interior of the pole, with the 
ultimate result that it decays in the centre 
first and is ready to break off before it 


gives any sign. The same objection ap- 
plies to the application of hot tar around 
the butts, but both methods undoubtedly 
prolong the life of the pole. 

Steaming consists in first saturating the 
poles in steam at low pressure and after- 
wards applying dry steam at a tempera- 
ture of 300 degrees till the sap is thor- 
oughly coagulated, after which the pole is 
dried out. | 

There is yet another method, which con- 
sists in first steaming out the wood and 
then plunging it into a solution of sul- 
phates of copper (bluestone) and iron, 
forcing the solution into the pores of the 
wood under steam pressure. 

It is claimed for this process that a 
chemical union takes place between the 
cellulose of the wood and the chemicals. 
As the chemicals would certainly keep 
insects at a distance and would seem to 
resist chemical change, it would seem to 
be a very desirable process, if the cost is 
not too high. It seems to be the general 
opinion among construction men, how- 
ever, that the cost and trouble of trying 
to preserve poles are not justified by re- 
sults, or, in other words, that the extra 
life gained is not equal to the extra cost. 

When the poles have been roofed and 
gained, the gains and roof so made should 
be covered with some good oil paint to 
prevent cracking and splitting. In fact, 
it is a good idea to paint the poles their 
entire length for that matter, as they will 
last longer, look neater and make a good 
advertisement for the company—a point 
that is well worth considering. 

It will never be known just how many 
of the newer companies have been set 
back and first lost public confidence by 
doing a class of work that even to the lay- 
man betrayed inexperience. Make your 
work have a finished look. 

Do not think that your opponents will 
not make full capital out of any mistakes 
in construction or equipment that may be 
made. 

POLE FITTING. 

It is usual in telephone work to fit up 
the poles as shown by the sketch (Fig. 2). 
In this we see the roof of the pole slopes 
to a point four inches. from the top, and 
the first gain is eight inches from the 
peak of the roof, the gain being cut ac- 
cording to the width of the arm. The 
most satisfactory spacing between arms 
has been found to be 14 inches from the 
bottom of one arm to the top of the next 
lower one, which leaves from 17 to 18 
inches between the wires. If the spac- 
ing is made closer than this the line- 
men find it difficult to work between the 
arms; if made wider, it is an unnecessary 
waste of room. As a general thing the 
gains should not be cut to a greater depth 
than one inch, and are often made less 
than that. 

In the figure shown (Fig. 2), there is 
also shown a hole in the centre of the gain 
and through the pole, for use where one 
bolt is to be used for fastening on the arm, 
as is often the case. The use of bolts in- 
stead of lag-screws for putting on arms is 
becoming more general than it used to be, 
although the lag-driven arm is more quick- 
ly put on. 
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A new manner of fastening rail-bonds 
to the webs of the rails has recently been 
patented by Mr. Montraville M. Wood, of 
Chicago, Ill. His idea is to bring the 
fastening lug of the bond into closer con- 
tact with the web of the rail, and he ac- 
complishes this in substantially the fol- 
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lowing manner. The fastening lug of the 
bond is provided with the usual central 
opening and is arranged to be passed 
through the hole made for that purpose 
in the web. The plug that is driven into 
the central opening of the lug is, however, 
of such a nature that it will spread at its 
central point and thus force the walls of 
the lug outwardly and into binding en- 
gagement with the walls of the web. He 
may construct this plug of one piece and 
so arrange it that by driving it .together 


x È t 
Rar. acia 
a 


DOUBLE INCANDESCENT LAMP. 


from opposite sides it will fasten the bond, 
or the lug may be made in separate pieces, 
the contacting ends of which will spread 
apart when driven together. 

An Englishman, Mr. Arthur Couch, has 
recently patented in this country a novel 
incandescent lamp which is intended for 
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display and advertising purposes. It 
comprises practically a double lamp, each 
of which consists of a bulb and filament, 
and one being smaller is placed within 
the other. The bulb of the inner one 
is made of some colored glass and the 
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stant, so that the commutated coils are 
still in a strong field, and sparking is 
avoided. 

A new use has been found for electricity 
by Henry L. Hollis, of Chicago, Ill., who 
has devised a process for an electrolytic 
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METHOD OF CONSTRUCTING ELECTRIC MOTORS. 


leading-in wires are provided with con- 
tacts at the neck. The contacts of each 
lamp are independent and thus can be con- 
nected up with a switch so that the cur- 
rent can be turned upon either one or the 
other, or both, simultaneously. 

Mr. Frederick A. Johnson, of Bing- 
hamton, N. Y., has assigned to the Stow 
Manufacturing Company, of that place, 
a patent on an improved construction of 
electric motor, based on the general prin- 
ciples of a broad patent obtained by him 
in 1898. It consists substantially of a 
detachable field magnet pole-piece, which 
is hollow, this pole-piece being attached 
to the usual frame of the motor. Mount- 
ed in the chamber of the pole-piece is a 
sliding block made of magnetic material, 
and suitable means are provided for ad- 
justing this block so that it may be raised 
or lowered. The idea of this invention 
is to adjust the plunger so as to vary the 
magnetic flux passing through the arma- 
ture. At the same time the flux through 
the tips of the armature will not be varied 
materially so that there will be no danger 
of sparking. It is understood, of course, 
that the speed of the motor, other things 
being equal, depends upon the number of 
lines of force or the amount of magnetic 
flux passing through the armature, and 
when the block or plunger is in its lower 
position under a constant-potential cur- 
rent, the maximum flux is passing. When, 
however, the block or plunger is raised the 
flux through the centre of the pole-piece 
is reduced and the speed of the motor is 
increased, while the flux through the 
polar tips is maintained substantially con- 


preserving treatment of iron. Over a 
year ago he obtained a patent on this 
method, which consisted in subjecting the 
iron to an oxidizing reagent and passing 
a current of electricity from the iron 
through the oxidizing reagent to furnish 
oxidizing conditions at the surface of 
the iron to cause the union of oxygen with 
the iron. This process worked very well, 
as long as the iron object treated had a 
perfectly clean surface. It was practically 


PRESERVING TREATMENT. 


impossible, however, to use it in treating 
commercial iron products, because of the 
usual foreign substances found upon the 
surface thereof, which substances inter- 
fered with the proper electrolytic action. 
The object of the present invention is to 
overcome this objection, and it is accom- 
plished in a very simple manner, so that 
all classes of iron may be treated, and a 
complete protective coating of iron oxide 
is insured. Furthermore, the object does 
not have to be handled after it has been 
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cleaned and before the coating is applied. 
To this end an electrolyte is employed, 
which, under proper conditions, is adapted 


ELECTRIC Motor CONTROLLER. 


to perform the double function of clean- 
ing the iron objects and of furnishing 
oxidizing conditions at the surface por- 
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and raised, and the operating handles can 
thus be dropped below the level of the 
casing and out of reach of the motorman. 
Each of these shafts is provided near its 
upper end with a concentric enlargement 
or block, having an annular cam groove. 
A lever is pivoted centrally between these 
two blocks, and its ends engage respect- 
ively in the cam grooves of the two blocks. 
It is thus so arranged that if both switches 
are in “off” position, the operating handle 
of the regulating switch is lowered out of 
the reach of the motorman. When the re- 
versing switch, however, is moved to turn 


CONDUIT ELECTRIC TRACTION SYSTEM. 


tions thereof to form protecting coat- 
ings of iron oxide. More specifically, the 
electrolyte employed is of such a nature 
that with the current flowing in one direc- 
tion it is adapted to effect the removal of 
foreign substances from iron objects, and 
with the current flowing in the other direc- 
tion it is adapted to furnish the oxidizing 
conditions as above stated. This elec- 
trolyte consists of a caustic-alkali solution 
such as NaOH, which furnishes alkaline 
conditions of the proper nature. The 
operation of the device will be apparent : 
The object is placed in the electrolyte and 
an electric current is passed through it 
and through the object to be coated. 
When this current flows in one direction, 
the object is cleaned by the electrolyte, and 
as soon as this operation is completed, 
the current is reversed, whereupon the 
proper oxidizing conditions will be fur- 
nished and the object properly coated. 
Mr. George H. Parmelee, the well- 
known attorney for the Lorain Steel 
Company, of Pennsylvania, has devised 
an exceedingly important improvement in 
controllers for electric motors, and has 
obtained a broad and comprehensive pat- 
ent for the same. The improvement is 
especially intended for controllers used 
upon electric motor cars, and is designed 
to provide simple means which will ef- 
fectually prevent the improper operation 
of the controller by ignorant or careless 
motormen. In other words, he provides 
means whereby the current can not be re- 
versed while the motor is running, nor 
can the current be turned on to the motor 
unless the reversing switch is turned to 
its proper position. The means for ac- 
complishing this is both simple and prac- 
tical. Both the shaft of the regulating 
drum and that of the reversing switch 
have a longitudinal as well as a rotary 
movement, so that they may be lowered 


the current either one way or the other, 
the operating handle of the regulating 
switch is raised through the medium of 
the lever above described. The current 
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of supply and the underground shoe of an 
electric motor car. He places in the con- 
duit, at proper distances apart, insulated 
standards, to the upper ends of which are 
secured pairs of spring jaws normally held 
together. These jaws are connected by 
suitable means to the conductor cable. 
The shoe of the car passes between each 
pair and spreads them apart against the 
tension of the spring which thus presses 
them tightly against the shoe and insures 
proper contact. 

Professor Elihu Thomson has obtained 
a very broad and comprehensive patent on 
electrical metal-working apparatus, the 
idea relating particularly to electrical 
welding. From the claims obtained on 
this patent it is apparent that he has a 
broadly new idea. In carrying out the 
invention he provides an open magnetic 
circuit core, upon which are wound a pair 
of primary coils. These coils are put in 
a suitable circuit in which is interposed an 
interrupter which will secure rapid but 
absolute breaks in the circuit. For this 
purpose he prefers one of the Wehnelt 
type—that is, a metal anode of limited 
surface immersed in an electrolyte, oppo- 
site which is a cathode of metal of more 
extended surface. A secondary coil is 
provided between the two primary coils 
and is very coarse and heavy. The ter- 
minals of this secondary coil connect to 
electric welding clamps or like devices 
between which are placed the metal to be 
worked, which utilizes the very heavy cur- . 
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can then be turned on to the motor and the 
regulating drum operated in the usual 
manner. 
turned on, however, the handle of the 
reversing switch drops out of reach, and 
can not be turned until the other switch is 
turned to off position, whereupon the 
handle of the reversing switch is raised 
again. The patent which has been ob- 
tained thereon is exceedingly broad. 

An Englishman, Mr. S. G. Bennett, 
has devised a rather unique idea of 


insuring the contact between the source 


As soon as the current is 


rent and in which the heating effects are 
produced by the electric resistance of said 
metal. A suitable switch is used to con- 
trol the closing and opening of the primary 
circuit. When the secondary circuit is 
closed by the metal placed between the 
clamps and the primary circuit is also 
closed, the interrupter device, when suit- 
ably proportioned, gives very rapid inter- 
ruption of the primary circuit, but when 
the work is removed from the secondary 
circuit, which is thus opened, the rate of 
interruption becomes relatively low. 
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A NEW PAGE-PRINTING 
TELEGRAPH-— Ill. 


BY WILLIAM B. VANSIZE. 


TELEGRAPHIC ALPHABETS. 


In considering the merits of this ar- 
rangement of apparatus and in accounting 
for the want of commercial success of 80 
many other arrangements, it may be said 
that printing telegraphs have not been gen- 
erally employed for the following reasons, 
among others: 

1. Delicacy and complexity. 

2. Slowness of operation. 

3. Limitation in the capacity of the 
operator. 

4. The use of a tape for the received 
record. 

Recently some arrangements of appara- 
tus have been devised which overcome 
these difficulties by two radically different 
methods; 1. e., automatic transmission and 
multiple transmission. The first uses the 
Wheatstone transmitter and perforated 
tape; the second employs direct manual 
transmission distributing the time for 
using the line between a number of oper- 
ators. The slowness of operation has been 
due not only to the limitations of the 
operator, but also to the character and suc- 
cession of the line impulses employed. 
In long-distance working and with the 
growing use of underground and aerial 
cables, this is of extreme importance. The 
reliable material for high-speed signaling 


over long distances in printing telegraphy — 


consists practicallv of five or six variations 
in the time interval; two variations in 
direction, and one variation in strength; 
1. e., makes and breaks. Two very desira- 
ble conditions are that letters shall be of 
uniform length, and that either makes 
and breaks or reversals shall be used, but 
not combinations of the two. The Morse 
alphabet is ideal except for the great varia- 
tion in the length of the characters. 

The importance of an alphabet having 
letters of equal length has been generally 
acknowledged, and many designers have 
adopted the only practical arrangement, 
namely, 32 possible combinations of five 
positive and five negative elements taken 
five ata time. Such an alphabet was first 
suggested by Gauss and Weber, of Göt- 
tingen, in 1833. It was revived in 1874, 
when Baudot and others employed it for 
their multiplex printing telegraph systems. 
Baudot’s arrangement, which may be taken 
as typical of this class of equal letter 
alphabets, is shown in the diagram called 
“Table of Alphabets” (Fig. 6). It has 
the disadvantage of using makes and 
breaks as well as reversals, necessitated by 
the use of equal units of current to form 
the various combinations for the letters. 


THE MURRAY ALPHABET. 


Murray, by using multiple units of cur- 
rent and space (that is, by using several 
different time intervals instead of one 
only), avoids this disadvantage and has 
not found it necessary to use reversals, 
five different time intervals combined with 
makes and breaks giving all the combina- 
tions required. He has preserved the 
ideal simplicity of the Morse alphabet with 
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the added advantage of securing letters of 
the same length. The Murray alphabet 
appears in the table; it will be seen that 
the uniform time for each letter is divided 
into five equal units or subdivisions, one 
or more of these five subdivisions being a 
current impulse, so that we get current im- 
pulses or spaces of one, two, three, four or 
five units duration. Thirty-two possible com- 
binations are obtained in this manner and 
by using two of these letter signals as 
prefixes to the others, capitals, figures and 
lower case letters, about 87 characters, 
may be transmitted. Makes and breaks 
or reversals may be used, therefore adapt- 
ing the system for use in quadruplex 
transmission; a use not practicable with 
an alphabet employing both makes and 
breaks and reversals. The alphabet is, 
however, only available for machine 
telegraphy, as it is practically impossible 
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to observe five different time intervals with 
sufficient accuracy in manual transmission. 
No space is required between letters in the 
Murray alphabet, whereas in the Morse a 
three-unit space follows each letter. This 
is shown in the “Table of Alphabets.” It 
will be seen upon examination that the 
maximum number of impulses required is 
three for the letter y, and the average num- 
ber, reckoned according to the frequency 
of the letters, is 1.25 impulses as against 
2.59 for International Morse. As com- 
pared with this 1.25 impulses per letter, 
a system employing the Baudot alphabet 
has to transmit not less than five, and this 
does not take into account the necessary 
correcting impulses to secure or maintain 
synchronism. Murray has the shortest 
alphabet possible to be constructed from 
reliable signaling material and by combin- 
ing it with machine transmission the en- 
tire time of the line is used in the most 
advantageous manner possible. 
COMPARISONS OF ALPHABETS. 
Referring to Fig. 7, “Comparison of 
Alphabets,” it will be seen that the Mur- 
ray word is shorter than the Morse in the 
ratio of 30 to 51, or 41.18 per cent. This 
theoretical diagram is borne out by a 
comparison made with an actual word such 
as PARIS. This comparison is made on 
lines 13 and 14. It will be observed that 
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in this case'the Murray alphabet is shorter 
than the Morse in the ratio of 30 to 49 
or 38.78 per cent. Practically, the two 
alphabets are in the ratio of three to five. 
Hence using the same number and length 
of current impulses in each case, a speed 
of 100 words a minute with the Murray 
alphabet would not be more than about 60 
words a minute in Morse. The saving in 
the Murray alphabet lies chiefly in the fact 
that there is no space between the letters. 
Indeed, signals in adjoining letters not un- 
frequently coalesce, as will be seen in the 
case of the letters P and A in the word 
PARIS, where one current impulse is act- 
ually shared by the two letters, and five 
letters are transmitted by seven impulses, 
whereas in the Morse representation of the 
same word no less than 14 impulses are re- 
quired. Many combinations of letters 
like te, ta, ma, me, ou, are sent by one 
impulse, and the German name Latzke, 
consisting of six letters, requires only four 
current impulses for its transmission. 
This, however, is exceptional, the average 
being 1.25 impulses per letter. The 


Hughes printing telegraph employs only 


one impulse per letter, but it is extremely 
wasteful of the space between signals, 80 
much so that, on the average, not more 
than three impulses per second are trans- 
mitted over a line which will easily convey 
30 per second. The Murray alphabet, on 
the other hand, economizes spaces a8 well 
as signals to the utmost extent. 


TESTS OF THE SYSTEM. 


From time to time, as the system de- 
veloped, careful tests were made of its 
capacity, both on loops of varying lengths 
and on circuits between cities. The speeds 
mentioned below were calculated on the 
basis of five letters to the word and a word- 
space equal to one letter. That 18 to say, 
the receiving tape fed through the per- 
forator in one minute was measured to 
find the number of letters it contained, and 
this number was divided by six. In April 
and May, 1900, a series of tests were made 
between New York and Chicago. Work- 
ing direct from Chicago to New York va 
Meadville without a repeater, a distance 
of 1,050 miles by the route of the wire, 
the best speed attained was 77 words & 
minute. Working with a repeater at 
Meadville. much better results were 
achieved, 102 words a minute being easly 
attained. The wire used was copper, 20 
pounds and 4.5 ohms per mile. Duplex 
working was readily secured. Attempts 
were made to reach a speed of 114 words a 
minute. These were only partially suc- 
cessful, but the results gave promise of a 
speed of at least 120 words a minute 1n the 
future. 

The most exhaustive tests of the system 
were made, from the 17th October to the 
3d November, 1900, between Boston 
and New York. Two hundred ordinary 
commercial messages were taken without 
selection from the files in the operating 
room of the Postal Telegraph Company 10 
New York. They consisted of 160 busi- 
ness telegrams (including 18 in cipher) 
and 40 domestic and social. They aver- 
aged 10.8 words in the paid portion of 
each message. Following the usual prac- 
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tice of counting single figures as words, 
they averaged about the usual rate of 30 
words per message ; but counting figures as 
single letters, and counting all letters by 
measuring the transmitting tape and 
dividing by six, the average was about 26 
words per message. These 200 messages 
were perforated in Wheatstone tape. A 
column press despatch from the New York 
Herald containing 5,988 letters and 1,261 
words, or an average of 4.75 letters per 
word, was also prepared in Wheatstone 
tape. This press despatch and the 200 
commercial messages were transmitted 
from Boston to New York day after day 
at speeds varying from 60 to 96 words per 
minute. It was found that the apparatus 
worked with great accuracy, the whole 200 
messages frequently coming through with- 
out error. At other times occasional errors 
occurred, owing to swinging wires and 
other familiar line troubles common to 
all telegraph systems. In addition to the 
200 messages prepared beforehand in New 
York a number of ordinary messages were 
perforated in Boston and transmitted to 
New York without difficulty, and almost 
without experience on the part of the 
Boston operators. 

In regard to the number of messages 
transmitted per hour, in tests made when 
the apparatus was running at 61 words per 
minute, the 200 messages came through to 
New York in one hour 23 minutes. This 
is a speed of about 144 messages per hour, 
or more than three times the average rate 
of transmission by the Morse key, 40 mes- 
sages per hour being regarded as a fair 
day’s work for an average American oper- 
ator. At the 96-word rate the messages 
came through at about 230 per hour. At 
the same rate the press despatch, with the 
last part repeated, making in all 1,720 
words, came through without an error in 
16 minutes 42 seconds, or at the actual 
rate of about 103 words per minute, the 
words averaging only 4.75 letters each. 
A speed of 110 words per minute (115 
actual words per minute) was tried, but 
at this rate not more than 200 or 300 con- 
secutive words came through free from 
error. The inventor believes, however, 
that with increased skill and improved 
Instruments, his system will ultimately 
reach a reliable speed of 120 words a min- 
ute. Working on a loop from New York 
to Albany and back, up one side of the 
Hudson River and down the other, speeds 
of 114 and even 118 standard words per 
minute have been successfully obtained, 
The length of the Postal Telegraph Com- 
pany’s lines from New York to Boston is 
about 290 miles, and the lines include from 
20 to 30 miles of cable. Over this com- 
paratively short line the system did not 
require any readjustment for weather, 
which varied during the tests from clear 
and cold to dense fog and rain all the way 
between the two cities. Duplex working 
was perfect. 

It will be seen from the foregoing tests 
that this system, working at the 60-word 
rate, hasa capacity of 140 messages per hour. 
Cutting this down to 120 messages per hour 
to allow for corrections and delays, and 
working duplex, there is an output of 240 
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messages per hour, or 50 per cent more 
than the Morse quadruplex can achieve. 
Working at the 96-word rate, the system 
has the capacity to transmit two and a 
half times as many telegrams as the quad- 
ruplex. No doubt these figures will be 
considerably reduced in commercial prac- 
tice, but there is a wide margin for such 
reduction. 

The tests have shown that, owing to the 
characteristic alphabet, distances of 1,000 
miles are not an obstacle, and the inventor 
is sanguine enough to believe that it will 
be possible, though not at present com- 
mercially practicable, to work between 
New York and San Francisco, a distance 
of 3.000 miles, at a speed of at least 40 
words a minute, or double the rate of 
manual transmission. 

NOTE. 


The figures upon which the comparison of 
alphabets is based have been obtained by 
means of the following table, which shows 
the average number of signals per letter em- 
ployed in the “International” Morse alpha- 
bet and in the “Murray” alphabet: 


_ GOMPARISON OF ALPHABETS 


V MOR ORD 


n A a aaa -ri ma a T a a 8 eee 


e ALLT avenue BOR SBeeuGa HTT- : 


1 


' , 
° i : ‘ j 
H - a 
estan ah — at tld — fun a a a ppt ht hr Of 
SSCSSSSSTEOSS BSE ASSS O86 SEVHERG HAE OSA HEE BTD 


1. 
1. 
n ET Were 2 
l - 2 n 
p 2 g4 | 3 | Eg š 
ba a OMe 5 | =a 3 
3 č ED S | Ba © 
s i : à : a 
e 140 1 1410 | 1 140 
t 100 1] 100 1 100 
& 10 2 18) 1 90 
i 90 2 180 1 90 
n 80 2 160 1l 80 
re) &0 3 240 1 80 
8 80 3 2410 2 160 
r 70 3 210 2 140 
h 60 4 240 2 120 
d 50 3 150 2 100 
1 50 4 200 2 100 
u 45 j 3 135 1 45 
c 40 | 4 160 1 40 
m 20 2 60 1 30 
f 30 4 120 2 60 
w 25 3 7 2 50 
v 2 4 100 3 75 
p 24 4 96 l 2 48 
D 20 4 &0 2 40 
g 20 3 60 2 40 
v 15 4 60 1 15 
k 8 3 24 1 8 
q 6 4 24 2 12, 
j 5 4 20 | 2 10 
x 5 4 20 2 10 
z 5 4 X 1 5 
1,198 3,094 1,688 
3,094 
— =2 — = 1.41 
1,192 1,193 


This table is based on the average fre- 
quency of occurrence of letters of the alpha- 
bet as shown by a printer’s “bill of type” as 
given in “Practical Printing,” by Southward. 
This frequency is given in column 2. In 
column 3 is given the number of “Interna- 
tional” Morse signals for each letter, and in 
column 4 is given the product obtained by 
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multiplying columns 2 and 3 together. The 
sum of column 4 divided by the sum of 
column 2 gives the average number of sig- 
nals per letter as 2.59. “American” Morse, 
reckoned out in the same way, gives an 
average of about 2.4, or about eight per cent 
less. But when the space allowance between 
signals, letters and words is reckoned in, this 
eight per cent advantage is reduced to some- 
where about five per cent. Columns 5 and 6 
give similar figures for the “Murray” alpha- 
bet, which proves to have an average of 1.41 
signals per letter. This average is reduced 
in practice to about 1.25, owing to the fact 
that the current impulses in two adjoining 
letters frequently coalesce. Taking into 
consideration the frequency of letters, the 
“International” Morse alphabet contains, on 
the average, five dots to three dashes. 
Hence as the average Morse letter contains 
2.59 stgnals, the average Morse word of five 
letters contains approximately six dots, four 
dashes and five fractions. This fraction is 
.59 of an average dot-dash. As there are on 
the average five dots to three dashes, and as 
one dash is equal to three dots, if we divide 
fourteen by eight we get the average dot- 
dash, which is in this way found to be equal 
to 1.75 dots; .59 of this is almost exactly one 
dot. The five fractions are, therefore, five 
dots. Hence the average “International” 
Morse word of five letters consists approxi- 
mately of six dots, four dashes, and five dots 
(for the letter fractions), and the necessary 
spaces, namely, one dot-space between each 
letter signal, three dot-spaces between each 
letter, and six dot-spaces at the end of the 
word. The average word in the “Murray” 
alphabet consists of five letters, each letter 
containing five dot-spaces filled with various 
combinations of signals. The word-space is 
of the same length as the letters, namely, 
five dot-spaces. Having these figures it is 
possible to make diagrammatic representa- 
tions of an average word in the “Interna- 
tional” Morse and in the “Murray” alphabet. 
This is done in the foregoing diagram headed 
“Comparison of Alphabets.” Line 11 gives 
an average “International” word, and line 12 
gives an average “Murray” word. 


The Telegraph in Africa. 


The telegraph line from Cape Town, 
South Africa, to Cairo, Egypt, is in opera- 
tion to a point 50 miles north of Katanga 
and 100 miles north of the southern ex- 
tremity of Lake Tanganyika. It has been 
constructed under the terms of an agree- 
ment which was entered into in 1899 be- 
tween the German Government and the 
African Trans-Continental Telegraph 
Company. 

As the crow flies the distance between 
Cape Town and Katanga is nearly 1,300 


miles and the entire length of the line 


will be considerably more than 2,000 
miles, the distance between Khartum and 
Cairo being roughly estimated at about 
50 miles. The line, according to the 
agreement in the contract, must be com- 
pleted by 1904 and the most difficult part 
of the construction work remains to be 
done. It was promised last June that the 
line to Katanga would be completed by 
the end of July, and an idea of the dif- 
ficulties of construction may be had from 
the fact that it took over four months to 
carry it 50 miles further north. When 
the Uganda railway reaches a point near 
Lake Victoria Nyanza, close enough to 
make such a plan practicable, materials 
will be sent over from the coast by way of 
Mombasa and will thus greatly facilitate 
the work, | 
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Electric 
Lighting 


A 50-year franchise has been granted to 
a new electric light company, in St. Louis, 
Mo., to furnish light, heat and power, at 
lower rates than those charged at present. 


An electric light plant will soon be in- 
stalled in Chattanooga, Tenn., to light 
the county road and the Tennessee River 
bridge, the court-house and other build- 
ings. ° 

At a recent meeting of the Lyons, 
N. Y., village board, a contract was en- 
tered into with the local electric light and 
power company for furnishing street light- 
ing service for five years at $80 a lamp. 


A small plant is contemplated by the 
municipality of Rehoboth, Del., for pub- 
lic and private lighting. Plans are now 
being formulated for the construction of 
the plant and it is expected that work will 
soon be begun. 


It is believed that the Plainfield, N. J., 
Electric Light Company will soon be 
merged in the General Electric Company 
of New Jersey, which was some time ago 
organized to control electric lighting 
throughout the state. 


Gaffney, 8. C., intends to expend about 
$11,000 in improving its electric lighting 
system, and the cities of Athens, Ga., and 
Fayetteville, N. C., are said to be con- 
sidering bond issues for the erection and 
maintenance of lighting plants. 


The Frankfort Electric Light Com- 
pany, of Frankfort, Ont., has been re- 
cently incorporated with a capital stock of 
$40,000. The capital interested comes 
from Toronto, and the provisional direct- 
ors include J. S. Lovell, E. W. McNeill 
and A. Scheurer. 


Reports from Muskegon, Mich., state 
that the Muskegon Electric Light Com- 
pany’s plant has been sold to two capi- 
talists of Wilkesbarre, Pa., who, a short 
time before, purchased the Muskegon 
Electric Railway and a controlling inter- 
est in the gas light company. 


A municipal electric light plant is said 
to be planned for Tarrytown, N. Y., and 
an election will be held in the near future 
to decide whether the village shall erect 
and own its own works, at an estimated 
cost of $35,000. The trustees of the vil- 
lage think that about $4,000 a year will 
be saved if this plan is adopted. 

The Lighting and Power Company, of 
Montreal, Province of Quebec, will soon be 
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formed with a capital stock of $25,000,- 
000, and will include all the lighting and 
power companies in that city. This will 
include the Chambley Manufacturing 
Company, the Royal Electric Company, 
the Montreal Gas Company and the La- 
chine Rapids Hydraulic and Land Com- 
pany. | 

Improvements soon to be installed in the 
plant of the United States Electric Light- 
ing Company, of Washington, D. C., will 
practically double its current capacity and 
bring the energy of the plant up to 30,000 
horse-power. The object in enlarging the 
plant is to concentrate the power produc- 
tion for the entire system of the Washing- 
ton Traction and Electric Company in 
the one building. The suggested improve- 
ments will cost in the neighborhood of 
$600,000. 


The Electric Company of America, 
Philadelphia, has just paid its semi-annual 
dividend of 50 cents per share, which is at 
the rate of 13 per cent on the paid-in capi- 
tal of the company, which owns a num- 
ber of valuable franchises and electric 
lighting companies in different cities, 
among these being the Edison Electric 
Light Company of Altoona, Pa.; the 
Scranton, Pa., Illuminating, Heat and 
Power Company; the Jamaica, L. I., Elec- 
tric Light Company; Camden, N. J., 
Lighting and Heating Company; the 
Wheeling, W. Va., Electrical Company, 
and about a dozen other well-established 
concerns. 


A recent incorporation in New England 
is that of the Manchester Traction, Light 
and Power Company, which has been char- 
tered under New Hampshire laws to merge 
six traction, light and power companies 
operating in and adjacent to Manchester, 
N. H. The new company will have $1,- 
500,000 five per cent bonds, and $1,500,- 
000 of stock. The bonds are said to have 
been sold to Vermilye & Company, the 
New York bankers, while the stock was 
placed with Tucker, Anthony & Company. 
The companies which will be taken over by 
the new corporation are the Manchester 
Electric Company, which controls the 
Manchester Electric Light Company and 
the Manchester Street Railway Company ; 
the Jarvis Falls Power Company, Hookset 
Power Company, Greggs Falls Power 
Company and the Kelly’s Falls Power 
Company. The last four power companies 


represent all the water-power within 15 
miles of Manchester outside of what is 


controlled by the Amoskeag Manufactur- — 


ing Company. At the present time the 
gross earnings of these companies amount 
to about $450,000 per annum. Six per 
cent dividends will be paid on the stock. 
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THE ELECTRIC LIGHTING SCHEME FOR 
THE PAN-AMERICAN EXPOSITION.* 


BY HENRY RUSTIN. 


A review of data from expositions held 
in this country and Europe in the past 
twenty years shows that the World’s Co- 
lumbian Exposition, held at Chicago, was 
the first to make a regular practice of keep- 
ing open at night. It would seem that no 
argument should be necessary for keeping 
the exposition open at night as patrons of 
amusement and those in search of enter- 
tainment are found, for the most part, 
among those who have occupation or work 
during the day, yet even the Columbian 
Exposition seriously considered whether. it 
worth while to keep open after six o’clock 
in the evening as the matter of lighting 
so vast an area artificially for service, 
traffic and decoration was as yet untried. 
But the cost of attendants for such light- 
ing service appeared to argue against night 
opening in view of the doubt in mind as 
to its practicability. So evident, how- 
ever, was the success of their night show, 
that now none can be found who would 
think for a minute that an exposition 
should be held and not be in operation at 
night as well as in the daytime. The secret 
of this change from day opening to day 
and night opening is not far to be sought 
for, for it is entirely due to the progress 
made in artificial illuminants. 

It is not proper here to enter into a 
discussion of the relative merits of any of 
the well-known agents for this purpose, 
but it may be of interest to point out that 
with any of these agents the secret of 
successful illumination is uniformity in 
distribution of light. 

In commercial lighting this may seem 
to be rather unimportant, particular- 
ly in outdoor lighting for trafic 
purposes, and little attention is paid 
further than to establish what might be 
called depots of light from which rays are 
distributed with intensity growing less as 
the distance from lighting centres in- 
creases. No great criticism is heard be- 
cause at points half-way between these 
lighting centres it is rather dark. 

In exposition lighting the subject 
is not so easily treated. In the 
first place, the subject of lighting 
at all times must necessarily be secondary 
to the consideration of architectural and 
landscape features, and during the day- 
time the display and traffic lighting is a 
matter of no consideration whatever; 
hence, whatever supports or fixtures are 
necessary for lighting should be as far as 
possible, not in evidence; and, if seen at 
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all, must be of such design as will har- 
monize with the style of architecture se- 
lected. Not so at night, however, for then 
each point of lighting serves a twofold 
purpose, furnishing the missing factor 
which makes day out of night, and, in 
addition, its location serves to intensify 
and accentuate a background when placed 
singly, or to outline a pattern or architect- 


ural line when grouped. It follows, there- 
fore, that a more pleasing illumination can 
be accomplished both as to evenness of dis- 
tribution of light and decorative effect by 
dividing the individual lights into as many 
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angle, almost under any conditions; is 
easily made a part of any sculptural, 
architectural, floral or even water effect, 
and when one recalls that the architectural 
designer produces many motives for light- 
ing unknown to himself which can be 
used, when erected, as points of vantage 
for placing lights, it can be readily seen 
that the incandescent lamp is attractive 
to those in charge of illuminative decora- 
tions. | 
The scheme of lighting at the Pan- 
American Exposition depends for its suc- 
cess on the exceptional advantages in 
the arrangement of buildings with refer- 
ence to the enclosed courts in the shape of 
an inverted letter “T,” and making it 
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Electrical Ore Concentration. 

Professor Lucien I. Blake, of the chair 
of physics and electrical engineering of 
the University of Kansas, has been ex- 
perimenting for some time on a method 
of concentrating low-grade ores by elec- 
tricity. Last Summer he established a 
small plant in Denver, Col., and since that 
time has devoted as much time to his ex- 
periments with Colorado ores as could be 
spared from his duties at the university. 
The results of the Denver experiments 
have been so successful that Professor 
Blake has formed a company in which he 
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TESTING THE ELECTRIC LIGHTING CIRCUITS ON ONE OF THE PAN AMERICAN EXposiTion BUILDINGS, 


units as possible and still keeping the 
points of light proportionate in size to the 
objects to be decorated with light. 

The Pan-American Exposition, in lay- 
ing out its lighting features, selected the 
incandescent lamp as its illuminant and 
established the unit as eight and sixteen 
candle-power lamps. It must not be in- 
ferred that a good illumination could not 
have been effected if acetylene, illuminat- 
ing gas or arc lights had been selected 
to serve the same end; on the contrary. 
very beautiful effects have been and are 
being made by the use of these illumi- 
nants. It is certain, however, that the 
best results can not be obtained by enter- 
ing these several illuminants in competi- 
tion with each other in decorative light- 
ing. The incandescent light has this par- 
ticular advantage in exposition work: It 
can be burned in any position, at any 


possible to reach a gradual increase 
of lighting leading toward the stately 
Electric Tower at the base of the 
“T” and which is to be the climax of the 
fountain and electrical display at night. 
The matter of describing the electrical and 
fountain effects which are to be produced 
at this exposition has been so well done 
in the past that a restatement here would 
be superfluous, but it is well to emphasize: 
First, that the number of lights and the 
quantity of light will exceed that of any 
other equal area ever artificially illuminat- 
ed, and it will be evenly distributed ; sec- 
ond, that unusual spectacular effects will 
be produced by the many combinations 
of light and water and these combinations 
are to be so graded as to climax in keep- 
ing with the decorative lights at the Elec- 
trie Tower; third, that the Electric Tower 
Basin will be the stage of the display of a 
combination of 1,500,000 gallons of water 
per hour in fountains with the light of 100 
large-sized searchlights—a scene which 
will certainly be impressive. 


is associated with Charles S. Gleed, of 
Topeka, and other financiers. 

Professor Blake has decided to spend 
considerable time in Denver perfecting 
his method as soon as he can make ar- 
rangements for a leave of absence from 
the university. None of the details of the 
method have yet been given out for pub- 
lication as they are not yet completed, but 
the experiments so far made have shown 
that the concentration of the ores can be 
accomplished much more cheaply than by 
the methods at present in use. There 
will be no large plant erected until the 
method is farther advanced, as the plant 
now in Denver is amply sufficient for the 
present purposes of the company. Sev- 
eral mining men of Colorado are inter- 
ested in the process of the experiments 
and arrangements have been made for 
making an extensive test of ores, 
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ELECTRICAL ILLUMINATION AT THE 
BEGINNING OF THE TWENTIETH 
| CENTURY.* 


BY LOUIS BELL. 


It gives me great pleasure to be able 
to deliver the first address of the new 
century to a body which has done so much 
to cultivate and stimulate interest in the 
electrical arts as the New York Electrical 
Society. It is particularly happy, per- 
haps, to speak of electric lighting in this 
place [The Duane street station of the 
New York Gas, Electric Light, Heat and 
Power Company.], which is, as one may 
say, the head centre of lighting from the 
old times, and, moreover, the beginning 


of the twentieth century is a particularly 


fitting time, except for the prophet, to 
speak of electrical lighting, because it is to 
be hoped that during the current century 


we may have tremendous changes in the: 
art! When the twenty-first century dawns ` 


some of the things which I show you here 
to-night will have passed out of use and 
the: rest be very much improved. “We are 


proud of the progress which electric light- | 


ing has made, but can not afford to shut 


our eyes to the beneficent changes that: 


may come over the art. o 
I am going to try tospeak to you to-night, 
not of the science of electric lighting, but 


rather of the art of electric illumination. | 


The art has been as much neglected, per- 
haps, as the science has been cultivated. 
I do not propose to waste any time in 
explaining the doctrine of the electric cur- 
rent. : | 

To begin with, at the present time I 


think it is safe to say that more illumina- 
tion fails from being too bright than from 
not being bright enough. By too bright, 
I mean too intense, as I shall presently 
show. ‘The eye is a-very curious optical 
instrument. Nevertheless, it has one 
peculiarity, one power, which is the basis 
of all our attempts at artificial illumina- 
tion; which makes it possible, practically, 
to get artificial illumination, and that is 
the human eye can work over a tremendous 
range of brightness and still do its work 
effectively. We can read in bright sun- 
light or by the light of a single candle, 
and with fair comfort in both cases. 
That comes from the expansibility of the 
iris of the eye, widening or narrowing 
the pupil in accordance with the demands 
of the occasion. Cats, bats, owls and all 
nocturnal animals have a tremendously 
expansive pupil, as you know; the cat’s 
ranging from a mere narrow slit to a full 
and wide pupil as night comes on. An eye 
contracts ten or a dozen times less than its 
maximum dimension when a brilliant 
light comes on. As the light increases 
the pupil contracts; as the light decreases 
the pupil expands, letting in more light, 
ea ee eg 

* Extracts from a lecture delivered before the New 
York Electrical Society 
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and so enabling us to work satisfactorily 
with all sorts of artificial light. Think, 
for a moment, what would happen if we 
had to have the equivalent of daylight to 
do our work or have our pleasures in the 
evening. It would be substantially im- 
possible to furnish the equivalent of day- 
light except with an enormous number of 
arc lights. Fortunately, the eye is so con- 
stituted that, provided we work within 
a fair range of illumination, we get along 
very well; and that, moreover, enables us 
to produce some of the most useful effects 
which we get from artificial illumination. 

Whatever the source of illumination, 
there are some fundamental principles we 
must not forget in trying to do artificial 
lighting. I think the first is that the 
source of lighting ought to be unobtrusive, 
and if you stop to think of it that is the 
direction in which most artificial lighting 
errs. Instead of the source being unob- 
trusive it is obtrusive, even unpleasantly 
so, and instead of helping the vision often 
hinders it, for the reason that a bright 
point of light in the field of vision causes 
the pupil to shut up and protect itself and 
lessens the amount of light entering the 
eye, so that one can not see with anything 
like the convenience which the amount of 
light would indicate. 

As å very good example of the forego- 
ing effect in electric lighting I will throw 
on a couple of arcs. A very little expe- 


rience with this light convinces us that,- 
although it is a magnificent light, the light — 


is unsatisfactory because it gives too much 
light in one place. The increase in bril- 
liancy in arcs of that character is enor- 
mously great. It amounts to, say, 30,- 
000 to 50,000 candle-power per square 
inch of radiant surface, and that is a 
brightness of which it is really hard to 
form any conception. It may be an ex- 
tremely good light, but for illuminating 
purposes it is unsatisfactory, except in 
certain rare cases where, as in some of the 
early arc light experiments, the lights 
were put so high they would be out of the 
field of vision. | 

The intrinsic brilliancy of the arc light 
is the highest artificial brilliancy with 
which we have to deal. We have all the 
way from 20,000 or 30,000 to 50,000 can- 
dle-power per square inch in some por- 
tions of a very bright arc. Some estimates 
have run as high as 100,000 candle-power 
per square inch of radiant surface. The 
calcium lights, with which we were fa- 
miliar as bright illuminants, have only 
5,000 candle-power to the square inch, 
while the ordinary incandescent light has 
only a matter of ‘about 200 candle- 
power to the square inch. And even that 
is too bright. Better results are obtained 
from this familiar form of lamp (indi- 
cating). That is not only a smaller 
lamp, being eight candle-power against 
sixteen candle-power in the other, but it 
is provided with the ground globe. The 
result is that the brightest spot on which 
the eye has to dwell is very much less 
bright than the naked filament of the in- 
candescent lamp. This brilliancy has 
fallen off, from being 200 to 250 candle- 

ower to the square inch to being, per- 
hape. a matter of 15 or 20 candle-power to 
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the square inch. In view of the auto- 
matic adjustment of the eye for the max- 
imum brilliancy with which it has to 
contend, it does not matter much how it 
is done, so that the light is diffused, and 
lamps of that. kind give a much more sat- 
isfactory illumination than lamps with 
naked filaments, in spite of the fact that 
the grinding cf the globe cuts off 25 to 


30 per cent of the total light, but the 70 


to 75 per cent left is enormously more 
useful than the original 100 per cent, 
because the intrinsic brilliancy is lower, 
so that the eye adapts itself to the more 
favorable condition. 

Another fundamental point in illum- 
ination, which is sometimes forgotten 
and which is really important, 18 its direc- 
tion. One would suppose at first that it 
would not make any particular differ- 
ence what way light fell upon an 
object which is to be illuminated, whether 
you got it horizontally from the side, 
whether you got it from below or above, 
yet, in point of fact it has been found by 
long experience that light from above is 
much more useful than light from the 
side, or particularly from below. 

The foregoing leads me to mention the 

ffused lighting. Anything like 
diffusion of light means there will not 
be any one particular point which is very 
brilliant. The brilliancy will be rather 
moderate. At the same time an enormous 
amount of light can be successfully dif- 


fused in practice, and on diffusion we de- 


pend for some of our most valuable re- 
sults in illumination. You can easily get 
an idea of the amount of the diffused light 
in any room by a simple experiment; that 
is, by turning out the lights which are 
available, and then shielding yourself from 
the only source of light which you have 
left, and you will find in spite of being in 
the shadow considerable light will still be 
manifest all about you. I can show that 
diffusion very quickly by turning out all 
the lights save one and then shielding the 
audience from the direct rays of that one 
light. 

A white-painted surface is the very best 
diffuser of light. A white surface will 
diffuse from 60 to 80 per cent of the light 
which falls upon it, the light shades of 
yellow almost as much. The distinctly 
vellow shades are also admirable for dif- 
fusing light. Then come the shades of 
red and orange of various kinds. Then 
come the light blues, and last of all the 
very deep blues and the greens. A dark 
green is perhaps the worst diffusing sur- 
face that can possibly be found. A room 
as light in color as this can be successfully 
lighted by diffusion alone, where there 18 
no direct radiation falling upon the eye at 
all. Sometimes it is a very excellent 
scheme to avoid too brilliant radiance, 
also to get a correct direction for the il- 
lumination by depending entirely upon 
diffusion, and we are fortunately able to 

roduce some excellent examples of il- 
umination by diffusion. (About 100 ın- 
candescent lamps behind a cornice in the 
ceiling were thrown on to illustrate the 
effects of diffused lighting.) 

Color is a matter of great importance 
to illumination for two reasons and in two 
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particular ways: In the first place, the color 
of the light which we are wont to receive 
is not white—it averages a rather yellow- 
ish white. We sometimes think it neces- 
sary to obtain extreme whiteness of il- 
lumination. You got it from that lamp 
a moment ago—it did not look white, but 
unpleasantly dazzling. An illumination 
of normal color, that is to say, a somewhat 
yellowish white, is the one to which we are 
all used, and by which we are wonted to 
judge the colors of objects above us. If 
one were judging colors, exclusively, the 
particular kind of light you would want 
would be daylight, or as close an approxi- 
mation of it as could be obtained ; so that 
we find in order to get a correct judgment 
of color it is sometimes necessary to have 
a clear white light, and that color we have 
to get practically by arc lamps. In gen- 
eral, it is safe to say you can not fool with 
the color of your illuminant without pro- 
ducing disagreeable results, it makes no 
difference what the exact shades are. 

Practically all our sources of light 
at the present are incandescent solids, of 
one sort or another. The flame is merely 
the aggregation of white hot, yellow hot, 
or red hot particles of carbon. The in- 
candescent filament from one of these 
lamps is merely a filament of carbon 
heated red hot, or white hot, as the case 
may be; by the current. In the case of the 
arc lamp we have the same thing; the 
radiant point there being the crater of the 
arc at the ends of the carbon, which are 
heated to a very high temperature, indeed, 
and are brilliantly radiant. It should 
be borne in mind that the temperature of 
the flame, or the temperature of the 
radiant matter, is the thing which largely 
determines its color. A piece of iron 
heated moderately is red hot. After a bit 
it gets nearly white hot, or yellow hot, and 
finally it comes to a dazzling brightness, 
or whiteness. 

There are various ways of lessening the 
extreme brilliancy of incandescent lamps, 
besides the use of the frosted globe. 
Shades produce, you observe, the same ef- 
fect in toning down the apparent brilliancy 
that frosted surface produces, and they, 
moreover, cut off less light than the 
frosted globe and throw it conspicuously 
down or out sideways, as the case may re- 


quire. This particular form is what is 
known as the holophane globe. There is 
a wide range in these globes. Here is 


another instance, the diffusing globe, 
which throws the light out in a very satis- 
factory way, and produces precisely the 
same effect, as far as the eye is concerned, 
as the softening which you get from a 
ground or frosted globe; and, in point of 
fact, the loss of light in one of those holo- 
phane globes, which are accurately cut, 
1s only about 10 or 12 per cent, whereas 
in the ordinary ground globe it is a mat- 
ter of 25 or 30 per cent. But do not for 
a moment imagine that the ordinary shade 
only cuts off 10 or 12 per cent of the light. 
If you do, you will be grossly deceived, be- 
cause you can find plenty of shades on the 
market which will cut off pretty nearly 
anything you want to guess at. For in- 
stance, here is an example of an apparently 
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somewhat artistic shade, which cuts off 
almost any amount of light you can fancy. 

The incandescent lamp, in spite of its 
usefulness in a general way, from a scien- 
tific point of view, is unsatisfactory. You 
can not get a high enough temperature in 
the filament which will stand up any 
length of time and get the efliciency you 
want to get. Of the total energy which 
goes into a lamp like that (and it is a 
pretty efficient lamp—happens to a two- 
watt lamp), only about five to six per 
cent is returned to you as light. The rest 
of it goes into heat. The amount of heat 
radiated, in spite of the fact that the in- 
candescent lamp is of all the ordinary il- 
luminants the one that gives the least 
heat, amounts to 94 per cent or there- 
abouts of the total energy supplied to the 
lamp. The low efficiency is due purely 
to the fact that we can not carry the 
filament at a temperature high enough to 
get the desired increase in elliciency. For 
the purpose of improving the efficiency 
there have been conducted experiments 
innumerable, but the best product of to- 
day are lamps running at three watts per 
candle or a little under, but they still have 
an fliciency of only between five 
and six per cent. As a result we 
have to look to the are for help. Here 
we have a pair of small arcs which are 
made for the purpose of bringing down to 
lamps of moderate power an efficiency 
which we can not get from even the best 
incandescents. The power of the lamps 
in mere candle-power is not great. These 
two lamps are probably only equal, in 
actual illuminating power, to these two 
incandescents, but they seem brighter. 
The intrinsic brilliancy is greater and the 
lamp itself appears to be a very bright 
object. It is very white and it is very 
bright as regards its intrinsic brilliancy, 
but the absolute amount of light is prob- 
ably less than from the incandescents. 
Yet one of these lamps takes only the 
energy which would be taken by three 16- 
candle-power incandescents. 

There is a difference, even in arcs, in 
point of brilliancy, and there again, Just 
as in the incandescent lamp, it resolves it- 
self into a question of temperature. The 
bigger the arc is, the larger the volume of 
current and the hotter the are gets, the 
more efficient it becomes. 

The alternating arc is another example 
of the way in which the temperature of the 
heated body effects its efficiency. You have 
there the first type of alternating arc 
brought out—the Jablochkoff candle— 
which was used years ago for illumina- 
tion in Paris. I fancy it is the first time 
one has been seen in this city for many 
years as they have passed out of use. The 
light there is curious in color, because be- 
tween the two carbon elements conveying 
the current there is a thin strip of kaolin 
which becomes very hot, and the kaolin 
gives out, like the lime-light, a considera- 
ble amount of light on its own hook. In 
fact, the principle of the Jablochkoff can- 
dle, with its bridge of kaolin between the 
light and the carbon, is quite similar to 
the principle of the Nernst lamp which 
has recently been brought out. In that 
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case there is conduction across a stick of 
substance, which is normally a non-con- 
ductor. In this case, there is a kaolin 
strip which passes. between the two car- 
bons. ‘The lamp had, from the earliest 
times, the same unpleasant habit, you have 
seen illustrated, of going out on small 
provocation. The principle of using the 
kaolin, which is itself a non-conductor ex- 
cept at high temperature, as the light-giv- 
ing element, is similar to that employed in 
the Nernst lamp, of which we have heard 
much in the past few months, and prob- 
ably will hear more. Here we have an 
example of the alternating-enclosed arc, 
which has the same general appearance of 
comparative steadiness and long-burning 
of the carbons, that the continuous cur- 
rent enclosed arcs have, but at the same 
time it is for obvious reasons, principally 
Jack of sufficiently high temperature, 
somewhat less efficient. The lights are 
very serviceable, however, where the direct 
current is, for one reason or another, not 
available. 

After all, you will say that the efficiency 
of even our best illuminants is not very 
high. There is a determined effort going 
on to better the efficiency of the incandes- 
cent lamp, but the result is not by any 
means certain. It is certain, however, 
that a lamp has been produced which does 
give an efficiency as high, or higher than 
can be obtained by any incandescent lamp, 
and approximating that which can be ob- 
tained by the smaller light of the electric 
arc, and that is one very encouraging di- 
rection for experiment. I imagine that 
in six months or a year the Nernst lamp 
will become perhaps not a common 
sight, but a lamp which will be 
found more readily than I could find 
one at this time for the purposes of 
this lecture. An interesting line of opera- 
tion is that which depends on the dropping 
of incandescent solids and passing to in- 
candescent gas. The phenomenon on 
which experiments of this kind is based 
is that of the passage of electricity through 
rarefied gas, such as seen in the ordinary 
Geissler tubes, as exhibited. There is 
every reason to believe it is possible to 
extract from incandescent gas perhaps as 
high as 25 or 30 per cent put in it, in the 
form of light. Nevertheless, the diffi- 
culties in the way are many. We have 
available very good incandescent lamps, 
very good arc lamps, and we have an 
enthusiastic hope of getting something 
along the line of the Nernst filament, 
which may be useful. We have an earn- 
est wish that we may perhaps discover in 
the use of incandescent gas a higher effi- 
ciency than we can get from solid incan- 
descence, and we have an illusory sort of 
an idea, if fortune favors, we may dis- 
cover the secret of the glowworm, but of 
that the glowworm himself wil] have to 
speak. Science does not hnow his mind, 
in that regard. So we can say, in sum- 
ming up the progress, at present we have 
a very useful means of illumination, but 
we have not, by any means, yet reached 
the point where we can look pleasantly on 
our artificial illumination and say we have 
anywhere nearly what we want. 
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Telephone and 
Telegraph 


The board of directors of the Chicago 
Telephone Company has voted to issue $1,- 
J00,000 of new stock in April. This will 
make the total capitalization of the com- 
pany $8,000,000. 


The annual meeting of the Telephone, 
Telegraph and Cable Company was 
held February 12 in Jersey City, N. J. 
Proxies ran to W. L. Latta, F. M. Kelley, 
Oakes Ames, W. H. Butler, R. Morgan, 
J. L. Jones and H. R. Wilson. 


A report from Boston, Mass., states that 
about 52 per cent of Erie stock has been 
deposited under the voting trust agrec- 


ment, and it is anticipated that more 


stockholders will exchange their stock for 
the voting trust certificates, now that the 
latter have been listed on the Exchange 
in place of the stock. 


The Buffalo, N. Y., Bell Telephone 
Company says, in a recent advertisement, 
that by telephone “you can transmit 450 
words in three minutes and 750 words in 
five minutes, while a telegram only gives 
you 10 words, and the answer is extra.” 
It also refers to the increasing use of the 
telephone directory as a means of ascer- 
taining addresses. 


English reports on the development of 
the Swedish telephone systems and the 
general situation in that country, say that 
the telephone system in Sweden is being 
developed at a rapid rate. During the 
three years 1900-02 a sum of no less than 
£200,000 is to be expended upon the ex- 
tension of the state telephone system alone. 
The following table shows the development 
in the period 1896-1900: 


Length in kms. No. of apparatus. 


1896......... . 62,666 26,911 
1897........... 76,310 32,692 
1898........... 97,692 46,381 
1900........... 110,000 52,500 


At the same time the gross receipts rose 
from 2,306,000 kroner, in 1896, to 4,100,- 
000 kroner, in 1900, the cost of working 
and maintenance advancing at the same 
time from 1,037,000 kroner to 2,100,000 
kroner. 


The consolidation of the Home Tele- 
phone Promotion Company and the Du- 
bois County Telephone Company was ef- 
fected at a meeting of both companies 
held on January 28 at the office 
of the Huntington Bank. The consoli- 
dated company has taken the name of the 
Dubois County Telephone Company, of 
Huntingburg, Ind., and its capital stock 
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is $10,000. The system has about 95 
miles of farmers’ and toll lines, two 
metallic exchanges in operation, and con- 
templates putting in a full metallic (per- 
haps central energy) exchange at Jasper 
as soon as the weather permits, and smaller 
exchanges at Birdseye and Ireland later 
on during the Summer. Manufacturers 
are invited to send descriptions and prices 
of all kinds of telephone material to the 
secretary, H. C. Rothert, Huntingburg, 
Ind. 


President Latta, of the Telephone, Tele- 
graph and Cable Company, of Philadelphia, 
Pa., is quoted as saying that the debts of 
that company, which were incurred by the 
purchase of a large block of Erie stock, 
have been gradually discharged until they 
now amount to but $379,000, part of 
Which was due on February 1, and the bal- 
ance on March 1. In addition to that, 
there is due to subsidiary companies for 
labor and material on construction work 
$75,000, also payable on March 1. When 
these two amounts are paid, the Tele- 
phone, Telegraph and Cable Company will 
have $2,100,000 par value of Erie stock 
free and clear in its treasury, and stocks 
and other securities of companies con- 
trolled by itself to the value of $2,289,- 
966. Due and payable assessments in 
arrears, amounting to $1,164,817, when 
paid will liquidate the above-mentioned 
floating debt, and leave a cash balance in 
the treasury of $710,817 to offset the assets 
already noted. 


Press despatches from Toronto, Ont., 
state that the Dominion Government will 
propose to the Canadian Parliament at 
an early date the purchase of all the tele- 
graph lines of the Canadian Pacific Rail- 
way and the entire system of the Great 
Northwestern Telegraph Company in or- 
der to operate the lines named as a part 
of the Post Office Department, exactly in 
the same manner as is now done in Great 
Britain. It is probable that the purchase 
money would aggregate more than $25,- 
000,000, but as the two companies named 
duplicate in nearly all the important cities 
in the Dominion of Canada, the govern- 
ment will be able to reduce operating ex- 
penses by nearly 50 per cent. The legis- 
lation to be effected will provide for one 
of the chief officers of the British Govern- 
ment Service acting as arbitrator in case 
of differences as to prices. Under any 
circumstances the shareholders will be 
amply protected. The chief inducement 
for the proposal is to secure a British and 
colonial government line round the 
world, and the plan will probably find 
favor in Britain. 
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Proposed Automobile Legislation. 

Members of the Automobile Club of 
America have been engaged actively in 
disputing the present existing statutory 
prohibition against the carriage by steam 
vessels or other craft upon navigable 
waters of any motor vehicle using gaso- 
lene for its motive power. 

The inconvenience which has thus been 
occasioned to automobilists has been very 
considerable, as it has practically pro- 
hibited their crossing any body of water 
by ferry boats or steam vessels without 
completely discharging or throwing away 
the gasolene contained in their vehicles, 
and trusting to luck to get a fresh supply 
after leaving the vessel. This has not only 
interfered with the pleasures of using an 
automobile, but has deterred many people 
from purchasing the same, so that the ef- 
fect of this statute has, to some extent, 
militated against the manufacturers of all 
automobiles except those propelled by elec- 
tricity. With the object of amending this 
statute the club has had drafted a bill de- 
signed to ameliorate the existing condi- 
tion of things and has had it presented 
to'the Senate by Mr. T. C. Platt, of New 
York. So far the bill has met with ap- 
proval, being favorably reported, with an 
amendment by Senator Gallinger. The 
bill, the text of which follows, has been 
twice read and referred to the Committee 
on Commerce. 

A BILL 


To amend section 4,472 of the Revised 
Statutes of the United States so as to 
permit steamboats to carry automobiles 
using gasolene as a method of propulsion. 

Be it enacted by the Senate and House 
of Representatives of the United States of 
America tn Congress Assembled: 

That section 4,472 of the Revised stat- 
utes be amended by adding thereto, at 
the end of said section, the following: 

Nothing in the foregoing or following 
sections of this act shall prohibit the trans- 
portation by steam vessels of gasolene or 
any of the products of petroleum when 
carried by motor vehicles (commonly 
known as automobiles) using the same as 
a source of motive power: Provided, how- 
ever, that all fire, if any, in such vehicles 
or automobiles be extinguished before en- 
tering the said vessel and that the same be 
not relighted until after said vehicle shall 
have left the same: Provided, further, 
that any owner, master, agent or other per- 
son having charge of passenger steam ves- 
sels shall have the right to refuse to trans- 
port automobile vehicles the tanks of 
which contain gasolene, naphtha or other 
dangerous burning fluids. 

In communicating the bill to the press, 
the committee of the automobile club 
which has charge of the matter requests 
the cooperation of all automobilists, 5° 
that the measure may successfully be 
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Electric 
Railways 


A large power plant will be erected soon 
by the Chicago City Railway Company at 
an expense of nearly $500,000. 

A pleasure park in Oronoque, Ct., is one 


of the plans of the Connecticut Lighting 
and Power Company for improving its 


system and increasing its traffic. 


Omnibus companies in Paris are said 
to have been undergoing a steady loss at 
the rate of about $500 a day ever since the 
underground railway was put into opera- 
tion. 


A Brooklyn, N. Y., municipal judge has 
recently ruled that the Brooklyn Rapid 
Transit Railroad Company must, on de- 
mand, give transfers at all intersections 
of its lines. 


If the Wilmington City, Del., Railway 
Company is given permission by the Street 
and Sewer Department it will build several 
lines which will be part of a belt system 
about that city. 


A new electric line from Akron to Cleve- 
land, Ohio, is contemplated by promoters 
who have $1,000,000 at thcir disposal, and 
Attorney Childs, of Akron, is said to be 
back of the plan. 


The local authorities recently granted 
the Mountain Lake, N. Y., Electric Rail- 
road, running from Gloversville to Moun- 
tain Lake, permission to mortgage its 
property for $100,000. 


An electric railway will be built in the 
near future by the Illinois Interurban 
Construction Company, which was recent- 
ly chartered for $75,000. The new line 
will run between Rockport and Belvidere. 


A New York newspaper recently stated 
that “Berlin has opened the new century 
with a uniform rate of two and one-half 
cents on its street cars. New York is 
still paying nineteenth century fares.” 


Electric railroads in Pennsylvania have 
been found to be so successful that a new 
line is projected which will probably run 


from Hagerstown to Boonesboro, being ° 


planned as an extension of the Funkstown 
line. 


At a recent meeting of the Quakertown, 
Pa., Traction Company, the name of the 
corporation was changed to the Philadel- 
phia, Doylestown & Allentown Railway 
Company, and C. Taylor Kneeland was 
elected president, S. R. Kramer, secretary, 
and W. H. Davis, manager. After the 
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meeting it was announced that the exten- 
sion from Richlandtown to Allentown 
would be built at once, and the other ex- 
tension from Perkasie to Doylestown 
would be constructed as soon as the weath- 
er permitted. A  power-house will be 
built at Perkasie. 


Representatives of a syndicate are said 
to have been in Bay City, Mich., recently, 
to consider the project of building an elec- 
tric loop line on the west side of the river 
in order to connect all the coal mines with 
that waterway. 


Monessen, Bellevernon and other points 
in Westmoreland and Washington coun- 
ties, Pa., will be connected by the new sys- 
tem of the Monongahela Street Railway 
Company, which is planning an extension 
for that purpose. 


The local automobile club is said to be 
back of a project of the people in Wilton, 
Ct., for the formation of a joint stock com- 
pany to run automobiles from South Nor- 
walk to Wilton, instead of asking a char- 
ter from the legislature to build a trolley 
line. ' 

A press despatch from Chicago recently 
stated that as a New Year’s present to its 
patrons, and a test to determine the senti- 
ment of the public, the Chicago City Rail- 
way Company will put into service five of 
what are claimed to be the finest street 
cars ever built for city traffic. 


The new trolley system in San Juan, 
Puerto Rico, was opened for business on 
January 1. This line is the island’s first 
road on which electric power is used for 
transmission, and the thousands of people 
who witnessed the starting of the cars 
were said to be filled with astonishment. 


Extensive improvements are being in- 
augurated by the Milwaukee, Wis., Elec- 
tric Company, which intends, in the near 
future, to build very much larger shops 
and factories. Nothing has been done as 
yet, but it is expected that the operations 
will be pushed actively before long. 

Massachusetts railroad commissioners 
have authorized the Brockton Street Rail- 
way Company to consolidate the Globe 
Street Railway Company, of Fall River, 
and to issue $1,440,000 additional capital 
stock for the purpose of exchanging stock 
of the Brockton company for Globe stock 
on a share for share basis. 

A franchise has been granted by Pierce 
County, Wash., to F. E. Sander to build 
an electric railway over the county road 
across the Puyallup Reservation. This 
franchise gives Mr. Sander the rights of 
way across the reservation for 50 years, 
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but the line must be completed within 18 
months or his rights are forfeited. 


Two companies in Philadelphia, Pa.,— 
the Union Traction and the Philadelphia 
Electric—are considering a plan to bring 
power to the city from some nearby water- 
fall, and if the feasibility of the proposi- 
tion can be demonstrated, a big change 
may be expected in the railway, lighting 
and power-supply industries in that city. 


Arrangements are nearly completed by 
the Brooklyn, N. Y., Rapid Transit Rail- 
way Company to build a power-house 
which will cost in the neighborhood of 
$3,000,000. It will be the largest in- the 
country. In this same connection it is 
rumored that Mr. Norman B. Ream is at 
the head of the syndicate which desires to 
acquire control of the Rapid Transit 
company. 

The state board of railroad commis- 
sioners has granted the application of the 
Larchmont, N. Y., Horse Railway Com- 
pany for authority to operate its road 
by the overhead electric trolley system, 
and to increase its capital stock from $25,- 


000 to $200,000. The application of the 
Port Chester Street Railway Company for 
consent to issue a first mortgage of $200,- 
000 was also granted. 


Contracts for the construction of the 
trolley line between Richlandtown and 
Hellertown, Pa., have been awarded, and 
work will be begun as soon as the weather 
permits. When this line is completed 
there will be a continuous trolley system 
from North Wales to Allentown, and it 
is expected in the near future that the 
trolley will be built to Mauch Chunk. 


When these lines and the Perkasie-Doyles- 
town extension have been constructed there 
will be a through line from Philadelphia 
to Mauch Chunk and other points in the 
Lehigh Valley. 


A movement is on foot in Ohio for the 
construction of a long-distance trunk line 
to run from Cincinnati to Cleveland, To- 
ledo, Port Huron and other cities in the 
state. From Fremont a line will be built 
to Oak Harbor direct, thence to Port Clin- 
ton, Lake City, Marblehead and across 
Sandusky bay to the city of Sandusky. 
At this point the line will connect with the 
new Huron line to Huron, and with the 
Lorain-Cleveland belt line. From Port 
Clinton a road will run to Toledo, follow- 
ing the shores of Lake Erie as closely as 


possible, and another line will be built 
from near Gypsum to the full length of 
the Catawba Island Peninsula, where a 
ferry will connect Put-In Bay and 
the other islands. Forty-five miles of 
track will be built in Ottawa County 
alone. 


Automobiles 


The Geneva Automobile and Manufact- 
uring Company, of Geneva, Ohio, was 
recently incorporated with a capital stock 
of $100,000, being financed by Mr. J. A. 
. » erter and others. 


H. H. Rigglemann, of New York city, 
recently incorporated the Columbus, Ohio, 
Auto-Cab and Parcel Delivery Company, 
to introduce automobile delivery and elec- 
tric cab service in that city. 


The Wheel Within Wheel Company, of 
Paterson, N. J., is a new organization to 
deal in wagons, automobiles, ete. Its 
capital stock is $125,000. E. M. Keller, 
C. S. Lee and others are the incorporators. 


A recent corporation is that of the 
Automobile Exchange and Storage Com- 
pany, of Jersey City, N. J., which has been 
chartered by Andrew Morrison, A. P. 
Morison and Oscar B. Miller, for $100,- 
000. 


Advance notices of the Pan-American 
Exposition state that frirnds of the auto- 
mobile industry will se; some exhibits at 
the exposition which will open their eyes 
as to the extent and character of the auto- 
mobile industry. 


A new record has been established for 
horseless carriages between Washington 
and Baltimore, the present figures having 
been brought down to 3 hours and 14 
minutes or a gain of seven minutes over 
the best previous record. 


Supply stations for automobiles are 
among the plans of the Westchester, N. Y., 
Automobile Club, and will in all probabil- 
ity be situated on roads leading to the 
Casino, at Ardsley; the Knollwood Coun- 
try Club and the Country Club at West- 
chester. 


Admiral Dewey to the fore again. This 
time he has distinguished himself by ob- 
taining the most noticeable and one of the 
handsomest automobiles in the city of 
Washington, D. C. The admiral’s vehicle 
has yellow running gear, and is said to 
present a very pretty sight traveling 
around the streets. 


We are informed that the Adriatic Rail- 
way Company, of Italy, is experimenting 
with a special type of automobile, designed 
for use on rails. Each vehicle will be de- 
signed to carry 12 passengers. The serv- 
ice for which they are intended is entirely 
local and by this means the railroad serv- 
ice will be supplemented in portions of the 
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country where it would not pay to increase 
the number of regular railway trains. 


The run recently held by the Automo- 
bile Club of Great Britain, which was 
called the Christmas Tour, is said to have 
been one’ of the most ambitious ever 
planned by that organization. On the 
first day 88 miles were traversed, between 
London and Salisbury. The next day’s 
run was from Salisbury to Exeter, 89 
miles, and after that the route led through 
Plymouth, Taunton, Marlborough and 
thence back to London, 74 miles. 


Postmaster Hibbard, of Boston, Mass., 
recently received authority from Washing- 
ton to carry into effect his plans for using 
automobiles as mail vans. Three such ve- 
hicles of a special design, particularly 
suited to the work, have been built by the 
Eclipse Automobile Company and will be 
used in the service. Two of them are to 
be stationed at the Back Bay station and 
the third at the Boulevard office. The 
change from horse to electrically propelled 
vehicles will be inaugurated about March 
1 and only the collection of mail is to be 
made with these vehicles at the start. 


A contemporary reports that French 
rumors are current regarding a wonderful 
automobile which is said to be under proc- 
ess of construction for a millionaire mer- 
chant in Marseilles. The machine when 
finished will present in general appearance 
a composite effect similar to that produced 
by combining a street car, house boat, 
railroad coach, freight truck, submarine 
launch, Summer pavilion and fire engine. 
As it contains features of each of these, 
this will come under the head of “Interest- 
ing if True.” The idea of the vehicle was 
to provide what is practically a complete 
house on wheels driven by electricity and 
swift and enduring enough for a tour of 
considerable length. Nothing having been 
overlooked in its construction, the occu- 
pants may within it obtain every luxury 
of life and even stroll along the verandah 
and enjoy an after-dinner smoke with- 
out dismounting from the Kosmos, as the 
machine will be called. From the news- 
paper illustrations, however, space for the 
power machinery seems to be singularly 
lacking. One of the features of the Kosmos 
is a piazetta, and others are a vestibule 
which contains all sorts of curious fire- 
arms and weapons, sleeping rooms with all 
the paraphernalia of such apartments, a 
dining-room, kitchen, wine cellar, storage 
room for extra wheel tires and numerous 
other conveniences. The space reserved 
for the storage battery and motors to drive 
this marvelous vehicle is very smal] and 
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seems to the untutored American eye to 
be insufficient. The helmsman who will 
drive this “peripatetic palace on wheels up 
hill and down dale” will occupy a cab on 
the forward end of the roof. The Kos- 
mos, according to the French correspond- 
ent who furnished the first report to our 
contemporary, promises to make an ex- 
perimental tour of the world in the 
Spring. 


< 


Electromobile Patrol Wagon for 
Hartford’s Police. 


The police commissioners of Hartford, 
Ct., have decided to possess at least one 
patrol wagon operated by electricity, and 
the contract for an experimental vehicle 
of this description has already been 
signed. According to the terms of the 
agreement the wagon will cost $3,000, 
and be put in regular service within three 
months. A charging plug to supply the 
batteries will be installed in the police 
station, thus enabling one set of batteries 
to be charged while the other set is in use 
in the vehicle. Hartford is the first city 
in the United States to possess such a 
wagon, and the experiment will be watched 
with interest by police officials all over the 
country. The description which follows 
gives a clear idea of the general appear- 
ance and nature of the wagon, and is taken 
from the columns of a local paper: 

Hartford will be the first city in the 
United States to own a police automobile 
and the Electric Vehicle Company will be 
the first company to put one in permanent 
operation. Hartford's automobile will have 
atop. ‘I'he sides will be of iron netting 
with drop curtains. There will be two 
seats running lengthwise and so con- 
structed that they may be dropped down 
and out of the way. The body is largely 
modeled after the standard police wagons 
in use in the New York and Boston de- 
partments and the construction is about 
the same except where the weight of the 
battery is carried. The company will 
equip a charging station at the police barn 
and extra sets of batteries will be pro- 
vided, so that there will never be any de- 
lay except the short time it takes to charge 
them, for while one set is in use the other 
is being charged. The rig will weigh 
about 2,000 pounds and will run 25 miles 
on one charge and at a rate of 11 miles an 
hour. There are two electric lights and 
an extra portable light for use about the 
wagon. 

The new wagon will also furnish the 
city with an extra ambulance which will 
be an improvement on the present one. 
Under the driver’s seat are two compart- 
ments for a kit of surgical and medical 
supplies, and with the wagon is carried 
two stretchers, so that with the seats let 
down two injured persons could be con- 
veniently carried. In an emergency this 
feature may prove of great value, 


en o 


TTT, UG OE 
r EL LN ee — 


February 16, 1901 
THE INVENTION OF THE TELEPHONE. 


AN OLD CONTROVERSY REVIVED AND NOW 
CONSIDERABLY ELUCIDATED BY DOCU- 
MENTARY EVIDENCE ANDASTATEMENT 
FROM PROFESSOR ALEXANDER GRAHAM 
BELL. 


Certain statements regarding the 
invention of the telephone, contained 
in an article written by Mr. George C. 
Maynard, and published in the ELEC- 
TRICAL Review for January 12, 1901, 
having been disputed by Professor 
Elisha Gray in a letter written a few days 
before his death to the Electrical World 
and Engineer, Mr. Maynard was requested 
by the ELecTricaL Review to make such 
reply as he desired. He has written the 
following communication: 


MR. MAYNARD’S STATEMENT. 

Mr. Gray was, for many years, an inti- 
mate and valued friend of mine. If he 
were living, I should have no controversy 
with him. His sudden death brings a 
sadness in which no word of criticism can 
find place. Nevertheless it is no disre- 
spect to his memory to say the facts show 
that, on some points involved in the tele- 
phone matter, he was mistaken. 

No subject was ever so thoroughly in- 
vestigated as the invention of the speaking 
telephone, no patent has ever been sub- 
mitted to such determined assault from 
every direction as Bell’s; no inventor has 
ever been more completely vindicated, as 
a first, original and lawful inventor than 
Professor Bell, whose claims have been 
sustained by every court before which they 
have been heard and by scientific men the 
world over. Bell was the first inventor 
of a speaking telephone, and Gray was not. 
The facts are contained in many official 
records and need not be discussed here. 
In Mr. Gray’s communication three ques- 
tions seem to call for explanation. 


THE FILING OF BELL’S APPLICATION AND 
GRAYS CAVEAT ON FEBRUARY 14, 1876. 


The application was carried to the Pat- 
ent Office by Mr. Marcellus Bailey, the 
partner of Anthony Pollok at that time, 
and he says it was filed before the caveat 
reached the office. Mr. William D. Bald- 
win, Gray’s attorney, says he wrote the 
caveat on the afternoon of the 14th, 
and sent it to the office shortly before the 
department closed for the day, having paid 
in the amount of the fee a few hours 
earlier, giving notice that “the papers will 
be filed to-day.” The record book of the 
Patent Office, under the date of February 
14, 1876, on page 57, shows that the 
morning mail brought 47 cases which were 
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entered immediately after the office 
was opened. Following these, on page 58, 
there are entries of 48 cases brought to the 
office by representatives of the inventors. 
Of these entries the fifth is “A. G. Bell, 
$15.” The thirty-ninth entry, and the 
one next to the bottom of the page, is 
“E. Gray, $10.” Mr. D. P. Cowl, the 
official who received the documents, says 
theré can be no question that Bell’s appli- 
cation was filed first. The suggestion 
that the papers, as they came into the 
office were piled up till the close of busi- 
ness and then entered in reverse order, 
has no foundation. 
THE ATTITUDE OF EXAMINER WILBUR. 


Within a few days after the papers 
reached the Patent Office, Mr. Wilbur im- 
properly allowed Gray’s attorney to see 
Bells drawings and specifications and 
urged him to telegraph Gray to come to 
Washington immediately and complete 
his application, saying if this were done 
promptly he would hold up Bell’s applica- 
tion. The attorney did telegraph Gray, at 
Philadelphia, but he was absorbed in the 
perfection of his harmonic telegraph sys- 
tem and did not go to Washington. 

On the 3d of March, following, Mr. 
Baldwin wrote Gray’s partner, Dr. S. S. 
White: “We could still have an in- 
terference by Gray coming down to- 
morrow and promptly filing an ap- 
plication for a patent. If you want thus 
done, telegraph me in the morning, 
on receipt of this, and I will have the 
papers ready in time to stop the issue of 
Bell’s patent; but my judgment is against 
it, as Gray made the invention, as I under- 
stand it, while here, after Bell’s applica- 
tion was sworn to.” 

So far as Wilbur’s later affidavits and 
statements are concerned, it is notorious 
that no reliance could be placed upon 
them. He left the office to engage in the 
service of Edison, but did not meet with 
any great success. He became very dissi- 
pated and was in the habit of making the 
most contradictory affidavits for small re- 
muneration. 

Gray’s acknowledgment of Bell’s in- 
vention of the speaking telephone, is 
clearly stated in the following letters, 


which tell their own story: 

Anson STAGER, President. Geo. H. Briss. Genl. Agt. 
Enos M. BARTON, Secretary. Erisa Gray, Electrician. 
Offce of 
WESTERN ELECTRIC MANUFACTURING COMPANY, 
220 to 232 Kinzie street, 

l CuicaGco, February 21, 1877. 

Proressor A. G. BELL. 
My DEar SIR: 
I give a lecture in McCormick Hall, this 
city, Tuesday evening, the 27th inst., on the 
telephone as I have developed it. I also 
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connect with Milwaukee and have tunes and 
telegraphing done from there. I should like 
to explain and exhibit your method of trans- 
mitting vocal sounds as well, but do not feel 
at liberty to do more without permission 
from you. 

I should explain it as your method and not 
mine, although the office records show a 
description of the talking telegraph filed by 
me on the same day yours was filed. The 
description is substantially the same as 
yours. I was unfortunate in being an hour 
or two behind you. There is no evidence 
that either knew the other was working in 
this direction. With our facilities I can get 
up an apparatus on a day’s notice that will 
answer. I have a copy of your patent. 
Please telegraph at my expense on receipt of 
this yes or no and I will act accordingly. 

Yours truly, 
ELISHA GRay. 

220 Kinzie street, Chicago. 


CuicaGco, March 5, 1877. 
PROFESSOR wELL. 
My DEAR SIR: 

I have received yours of the 2d inst. 
and I freely forgive you for any feeling your 
telegram had aroused. I found the article 
I suppose you refer to in the personal col- 
umn of the Tribune and am free to say it 
does you injustice. 

I gave you full credit for the talking fea- 
ture of the telephone, as you may have seen 
in the Associated Press despatch that was 
sent to all the papers in the country, in my 
lecture in McCormick Hall, February 27. 
There were four papers represented at the 
lecture, but only one—the Tribune—alluded 
to my mention of you except the press des- 


patch. I described your apparatus at length 
by diagrams. 

Of course you have had no means of know- 
ing what I had done in the matter of trans- 
mitting vocal sounds. When, however, you 
see the specifications you will see that the 
fundamental principles are contained there- 
in. I do not, however, claim even the credit 
of inventing it, as I do not believe a mere 
description of an idea that has never been 
reduced to practice—in the strict sense of 
that phrase—should be dignified with the 
name invention. Yours very truly, 


_—_—— ELISHA Gray. 
A STATEMENT FROM PROFESSOR BELL. 
When Professor Bell was shown Pro- 
fessor Gray’s communication to the Elec- 
trical World and Engineer, and read the 
statement “that I became convinced that 
I had shown him how to construct the 
telephone with which he obtained his first 
results,” Professor Bell simply said the 
records plainly show that the statement is 
not true; that his invention and applica- 
tion were completed long before the papers 
were filed in the Patent Oftice, and that he 
received no information or suggestions of 
value from Gray. 


~ 

Vice-President E. B. Maltby has been 
elected president of the Boston Electric 
Light Company, of Boston, Mass. Di- 
rector I. T. Burr has been elected vice- 
president. 
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ITEMS OF INTEREST. 


The gain of the Erie Telephone Com- 
pany in January was 976 subscribers. 
Total connected 142,575; waiting connec- 
tion, 3,157. 

An act was recently passed by the local 
authorities for improving the harbor at 
Port Elizabeth, South Africa, and in- 
cludes an appropriation of £16,500 for an 
additional electric light and power plant 
in that city. Bids will soon be advertised 
for. 

An automobile club has been founded 
in Budapest, Hungary, with Count Paul 
Szpary as the president and Count Michel 
Karolyi as co-president. The vice-presi- 
dents are Drs. Aurel Miinnich and Karl 
Hatrany-Deutch. M. Julius Reimann is 
the secretary. 

Financiers of Rochester, N. Y., are said 
to believe that sharp competition in elec- 
tric and gas lighting in that city 1s soon 
to come, and that the profits of the Roch- 
ester Gas and Electric Company will be 
considerably diminished by cuts in its rates 
to meet that competition. 

A receiver, who has been appointed for 
the Mississippi Valley Telephone Com- 
pany, operating in Minnesota in competi- 
tion with the Northwestern Telephone Ex- 
change Company, which is a branch of the 
Eric, says that the plant represents an in- 
vestment of about $700,000, and that the 
company has about $100,000 in outstand- 
ing debts. It possesses 1,114 subscribers 
in St. Paul, and 2,400 in Minneapolis. 


It is reported that New Jersey will soon 
have 100 miles of street railroad tracks 
under one management, as the Elizabeth, 
Plainfield & Central Jersey Traction Com- 
pany has succeeded in obtaining the neces- 
sary consent for the extension of its sys- 
tem from Plainfield to Watchung and 
through the Passaic Valley to Sterling, 
from which place it will make connection 
with the Morris County system of trolley 
lines during the coming Summer. 

The Atlantic Telephone Company, 
whose incorporation has been noted in 
another column of the ELECTRICAL RE- 
VIEW, was organized to operate telephone, 
telegraph and telautograph messenger call 
service, stock quotations and other meth- 
ods of communication between New York, 
Albany, Syracuse, Rochester, Buffalo and 
throughout large cities of the United 
States and Canada. The directors of the 
company include a number of prominent 
men throughout the state of New York. 

W. Caryl Ely, of the International Trac- 
tion Company, has completed arrangements 
withthe Niagara Falls, St. Catherines & To- 
ronto Electric Railroad Company, which 
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controls all Buffalo, N. Y., lines, and the 
lines between that city, Niagara Falls and 
the vicinity, which will give direct trolley 
car connection between Buffalo and Toron- 
to. Steamboats have been purchased, and 
will run between Port Dalhousie and St. 
Catherines, connecting at the former place 
with the cars to and from Toronto, and at 
St. Catherines with the Buffalo cars. The 
time required to make the trip will be 
about three and one-half hours. 

Unconfirmed press despatches from Ot- 
tawa, Canada, report an unusual mishap in 
the construction of the Yukon telegraph line 
from Quesnell, B. C., to Telegraph Creek 
and Atlin. Construction was completed 
between Quesnel] and Hazleton, and then 
a party was sent out from Hazleton to 
continue construction north, while simul- 
taneously another party was started out 
from Telegraph Creek to work south, and 
make connection with the Hazleton party 
about half-way between those two points. 
In its work one party struck along a cer- 
tain valley, and the other party along an 
entirely different valley. The result is 
that the actual work of construction has 
overlapped, but instead of the wires being 
connected, the ends are 70 miles apart, 
with two gigantic ranges of mountains 
intervening. The result must be the de- 
struction or abandonment of a large por- 
tion of the line already built, and the 
building of a new line. 


Newspaper reports state that an electric 
carnival is contemplated by the officials 
of Kansas City, Mo., for the coming Fall. 
Nearly all the large buildings in the city 
have their own dynamos and could be 
illuminated from sidewalk to roof with 
incandescent lamps without drawing on 
the power of the central public plant. The 
following excerpt from the Kansas City 
Star gives a general idea of what is pro- 
posed to be done: “To appreciate what 
could be done it is only necessary to men- 
tion the dome of the post office encircled 
with colored lights and the tower of the 
New York Life Building similarly illumi- 
nated. The big stores, hotels and business 
houses could add to the general illumina- 
tion with fanciful designs, simultaneously 
performing a public service and advertis- 
ing their business. With electric arches 
thrown across the streets and facades and 
towers blazing on every side, the grand 
clectric pageant of 1901 would revive the 
Kansas City Autumn festivities. It could 
last a full week and draw enormous crowds 
of visitors. At the Junction, for instance, 
an electric ship or an electric fountain 
could be made the gorgeous centre of the 
show.” 
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Wall Street and the Electrical 
Stock Market. 


On the New York Stock Exchange, 
General Electric closed the week at 196 bid 
and 198 asked, showing a gain of 514 
points. Metropolitan Street Railway, of 
New York, closed at 16214 bid and 16234 
asked, indicating a loss of 34 point. 
Brooklyn Rapid Transit closed at 78% 
bid and 783% asked, showing a gain of 114 
points for the week. Third Avenue Rail- 
road closed the week at 121 bid and 122 
asked, indicating a gain of 1 point. 
Manhattan Railway, of New York, closed 
at 11854 bid and 11834 asked, showing a 
gain of 11% points. 

On the Boston exchange, American 
Telephone and Telegraph closed with no 
bid price quoted and 63 asked, showing a 
loss of 2 points in the asked price. Erie 
Telephone closed at 63 asked, showing & 
gain of 4 points in the asked price. New 
England Telephone was not quoted. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Electric 
Company of America closed the week at 
8 bid and 814 asked, indicating no change 
in the bid price and a loss of 14 point in 
the asked price. Union Traction closed 
at 3434 bid and 35 asked, showing a loss 
of 1 point for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 15% bid 
and 16 asked, showing a loss of 14 point 
for the week. Electric Boat closed at 27 
bid and 29 asked, showing no change in 
either price. Consolidated Equipment 
closed at 914 bid and 10 asked, indicating 
a loss of 34 point for the week. 

Wall street, February 9. 
< 

PERSONAL. 

Mr. E. B. Fisher, the well-known inde- 
pendent telephone man, of Grand Rapids, 
Mich., visited New York and other East- 
ern cities last week. 


Mr. Paul Bigelow has resigned as elec- 
trician in charge of the Department of 
Yards and Docks, Navy Yard, New York, 
and will hereafter represent the Buckeye 
Engine Company, of Salem, Ohio, in 
New York city. 

E SEEE 
OBITUARY. 

Rohert Pond Brown, until a few months 
ago chief engineer in charge of the elec- 
trical equipment of the Brooklyn Heights 
Railroad Company, died on February 8, at 
the home of Mr. F. S. Pearson, in New 
York city. He was born in Whiting, Vt., 
in 1866, and was graduated from Tufts 
College as an electrical engineer in 1891. 


> 
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Annual Reports of Brooklyn, N. Y., 
Electric Railway Companies. 


For the year ending December 31, 1900, 
the earnings and expenses of the Brooklyn 
Heights, N. Y., Railroad Company were 
as follows: 


Receipts ........ 
Expenses, includ- 
ing taxes...... 


$11,971,470.69 
7,637,507.00 


Net earnings, 


Fixed charges: 
Intereston 
bonds of 


panies ...... $2,192,196.32 
Intereston 

Brooklyn 

Heights Rail- 

road Com- 


pany’s bonds, 12,500.00 
Intereston 

real estate 

mortgages .. 13,920.81 


Rentals to 
leased com- 


panies ...... 1,586,250.01 $3,804,867.14 


Surplus ... $529,101.55 


Of the fixed charges paid as 
above, the Brooklyn Rapid 
Transit Company received 
as interest and rentals upon 
its holdings of the stock and 
bonds of its controlled com- 
panies the sum of......... 


Thus making the aggregate 

surplus income of the sys- 

tem operated by the Brook- 

lyn Heights Railroad Com- 

DAUY 62 osic la eevee eres $1,230,789.97 

Of the net earnings of the entire Brook- 
lyn Rapid Transit system, $4,333,968.69, 
it is estimated that the Nassau system con- 
tributed at least $935,000. 

The most rapid growth of business upon 
the Brooklyn Rapid Transit Company’s 
system is undoubtedly to be expected in 
the territory covered by the lines of the 
Nassau Electric Railroad Company. 

The Brooklyn Rapid Transit Company 
controls 522 miles of street railroad in 
Brooklyn, of which 67 miles are elevated 
and 455 miles are surface lines, together 
covering the entire Borough of Brooklyn. 
Its. system connects with the new East 
River Bridge, now nearing completion, 
over which one of its controlled companies 
has the right by contract to operate. This 
improved communication with New York 
is expected to increase very largely the 
development of the Borough of Brooklyn 
and to add materially to the earnings of 
the Brooklyn Rapid Transit system, in- 
cluding the Nassau Electric Railroad 
Company’s lines. 


Car Barns Burned. 


Fire entirely destroyed the Flatbush 
car shed and 110 cars belonging to the 
Brooklyn, N. Y., Rapid Transit Company, 
on February 8, inflicting a loss of about 
$250,000. 


$4,333,968.69 


$701,688.42 
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A New Type of “Oldsmobile.” 


The Olds Motor Works, of Detroit, will 


place upon the market this Spring its new 
model gasolene runabout, which it has 
named the “Oldsmobile.” A number of 
them are already on the streets, and they 
seem to work perfectly. The features 
which have impressed the ordinary ob- 
server are its simplicity of construction, 
lightness and economy of operation; once 
filled it will run 150 miles without fur- 
ther attention. In one of the recent tests 
the gasolene tank was emptied; two gal- 
lons of gasolene were then placed in the 
tank, and a run of 50 miles was made in 
2 hours and 20 minutes. The remain- 
ing gasolene was drawn from the tank 
and there was left three quarts, so that the 
amount consumed on the 50-mile run was 
five quarts. 


A NEw TYPE oF “ OLD8MOBILE.” 


The carriage complete weighs about 580 
pounds. Although light, all the parts 
are constructed with a special view of 
assuring strength. At a test of this, 12 
men were mounted on one of the machines, 
a total of fully 3,100 pounds. The motor 
is one of the standard Olds motors, of 
four horse-power, which it is stated has 
sufficient power to handle the machine on 
a 25 per cent grade, and give it a speed of 
10 to 25 miles per hour. The body of the 
vehicle is mounted independent of the 
motor and running gear, being sustained 
by rubber cushions. All vibration is said to 
be eliminated. The body is mounted very 
low, being only about two feet from the 
ground, which makes it almost impossible 
to tip. It is of regular wagon tread, four 
feet seven inches ; the wheels are 28 inches 
in diameter, with two and one-half-inch 
heavy pneumatic rubber tires Transmis- 
sion is effected by a roller chain of 4,000 
pounds working strain; the brake is of 
sufficient power to slip the wheels in case 


of emergency, 
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LEGAL NOTE. 

The Dayton Fan and Motor Company, 
of Dayton, Ohio, has just been adjudged 
guilty of infringement of the alternating- 
current motor patents owned by the West- 
inghouse Electric and Manufacturing 
Company in the United States Circuit 
Court for the Western Division of the 
Southern District of Ohio. 

Suits were brought by the latter con- 
cern alleging infringement of the patents 
Nos. 401,520, 511,559 and 511,560, grant- 
cd to Nikola Tesla for operating synchro- 
nous motors on a single-phase circuit by 
means of phase-splitting devices adapted 
to allow the motor to start as a displaced- 
phase machine, and permitting it to run 
as a single-phase induction motor when 
synchronous speed is attained. The opin- 
ion of the Court is very clear. It says: 

“Prior to the issuance of the letters 
patent in suit, the single-phase, alter- 
nating-current motor, which required but 
one circuit, was highly efficient when run- 
ning at speed, and, for many purposes, 
would have been preferable but for the 
lack of the capacity of self-starting. This 
defect greatly impaired its value commer- 
cially and offered a strong inducement to 
inventors and those skilled in the art to 
supply the lacking capacity. But not- 
withstanding the state of the art and all 
its teachings and the obviousness of the 
remedy, now suggested, it remained for 
Tesla to solve the problem. Thomson did 
not do it, although he had the question of 
‘suitable devices for bringing the arma- 
ture’ up to ‘full speed, or a speed almost 
synchronous with the rate of alternations 
supplied,’ before him, when considering 
the invention of his patent No. 407,844, 
the application for which was filed three 
months before the filing of the application 
for the patent in suit. Notwithstanding 
its suggested obviousness, there is no evi- 
dence that the method of claim I of the 
patent in suit occurred to any one other 
than Tesla until after the patent was ap- 
plied for. But in the light of the teach- 
ings of the patent it has since occurred to 
the defendant, and is embodied in the de- 
vice offered in evidence as ‘Complainant’s 
Exhibit, Defendant’s Motor, B. B. Exr.’ 

“In view of the prior art, the admitted, 
and the undisputed facts of the case, claim 
I of the patent should be sustained and 


the defendant should answer for the in- 


fringement thereof. 
“There will be a decree accordingly.” 


In the other case the opinion was of the 
same character, the Court holding that an 
essential infringement was clearly estab- 
lished and granting a decree in accord- 
ance with the complainant’s prayer for in- 
junction and the recovery of past dam- 
ages. | 


ar nee eee 

Lorenzo Priori was executcd in Sing 
Sing prison, New York, February 6, 1901. 
He was the thirty-fourth victim of the 
electrical execution law. 
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Corporation 
News #4 #4 # 


Keokuk, Iowa—Keokuk Telephone 
Company. $75,000. 


SACRAMENTO, Cau.—Auburn Electric 


$50,000. 


INDIANAPOLIS, IND.—Evansville Elec- 
tric Railway Company. $50,000. 


Railroad Company. 


INDIANAPOLIS, INp.—Fort Wayne & 
Southwestern Traction Company. $600,- 
000. 


ALBANY, N. Y.—Electrical Engineering 
and Development Company, of New York 
city. $10,000. 


Harrispurc, Pa.—Lansdale & Norris- 
town Electric Railway Company, of Nor- 
ristown. $60,000. 


LaNnsinGc, Mich.—Macomb County Tel- 
ephone Company. $50,000. Incorporat- 
ors: G. R. Lovejoy and others. 


WILMINGTON, Der. — Auto - Dynamo 
Car Company, of New York city. To 
manufacture electrical machinery. $200,- 
000. 


SPRINGFIELD, ILL.—Bond County Light, 
Heat and Power Company, of Greenville. 
$18,500. Incorporators: U. S. Demoulin 
and others. 


TRENTON, N. J.—Em pire State Gas and 
Electric Company. $300,000. Incor- 
porators: George W. Linch and others, all 
of Jersey City. 


SPRINGFIELD, Inu.—Tom A. Marshall 
Telephone Company, of Keithsburg. 
$50,000. Incorporators: T. A. Marshall, 
F. P. Burgett and others. 


LIBERTYTOWN, IND. — A Baltimore, 
Md., capitalist is said to have purchased 
the plant of the Ellicott Citv Power and 
Electric Company for $1,950. 


New Haven, Cr.—The Rice & Baldwin 
Electric Company. $10,000. To manu- 
facture and deal in electrical supplies 
and do general electrical contracting. 


Harrisspure, Pa.— The Pennsylvania 
Light, Heat and Power Company was re- 
organized on January 16, increasing its 
capital stock from $100,000 to $300,000. 


ALBANY, N. Y.—Certificates of increase 
to its capital stock from $200,000 to $500,- 
000 have been filed by the Buffalo & 
Niagara Falls Electric Light and Power 
Company. 

FRANKLIN, Pa.—The Citizens’ Trac- 
tion Company is said to have purchased 
the entire system of the Oil City Electric 
Railway Company. The purchase price is 
not known. 


INDIANAPOLIS, IND.—Greensburg & 
Versailles Southern Electric Railroad; 
$100,000. Plymouth Electric Light Com- 
pany; $10,000. Connersville Traction 
Company ; $25,000. 


SPRINGFIELD, ILi.—Galesburg Union 
Telephone Company, of Galesburg ; $100,- 
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000; John Pool and others, incorporators. 


‘ Edgar Telephone Company, of Paris; 


$52,000; L. O. Jenkins and others, incor- 
porators. 


Mankato, Minn.—The Mankato 
Electric Street Railway, Lighting and 
Power Company will soon be transferred 
to an eastern syndicate, which will pay 
$10,000 for the former’s franchise and 
rights. 


LEADVILLE, CoLo.—The Leadville Elec- 
tric Power Company was incorporated at 
Denver recently with a capital stock of 
$3,000,000. The incorporators are George 
C. Manly and Louis H. Tatum, of Denver, 
and Edward S. Douglas. 


Winstep, Cr.—The Berkshire Street 
Railway Company has been organized 
here. Its capital stock is $1,100,000, and 
it will build an electric railway through 
Berkshire County, Mass. The road, which 
will be 55 miles long, will run from the 
Connecticut state line north to Adams. 


LANSING, Micu.—Detroit & Chicago 
Traction Company. $4,000,000. The 
incorporators are P. H. Flynn, John Mc- 
Carty and F. C. Cocheu, of New York; 
Isaac W. Maclay, of Yonkers, N. Y.; Geo. 
J. Carr, of Montclair, N. J.; W. A. 
Boland, of Grass Lake, Mich., and W. A. 
Foote, of Jackson, Mich. 


Bucyrus, On1o—Peter Young, a capi- 
talist of Mount Vernon, N. Y., is said to 
have purchased the gas and electric light- 
ing plants of this city. Associated with 
him is Isaac Baxter, of Detroit, Mich. 
The capitalization of both plants is $70,- 
000 and they are the only ones in the city. 
The purchase price is not known. 


LOUISVILLE, Ky.—QLouisville, Anchor- 
age & Pewee Valley Railwav Company. 
The company is capitalized for $10,000, 
with the privilege of increasing its stock 
to $750,000. The incorporators are C. C. 
Tennis, of Philadelphia, Pa.; Joseph Wil- 
hams, of Louisville; Percival Moore and 
H. H. Bechtel, of Cincinnati, Ohio. 


ALBANY, N. Y.—H. Krantz Manufac- 
turing Company, of Brooklyn. $150,000. 
This company will deal in switchboards 
and electrical appliances. Atlantic Tele- 


phone Company. $5,000,000. New Ber- 
lin Telephone Company, Chenango 
County. $3,000. Southern Tier Tele- 
phone Company. $1,000. Wellsville 


Telephone Company. $15,000. 


PETERBOROUGH, Ont.—The Canadian 
General Electric Company, Peterborough, 
Ont., will apply by supplementary letters 
patent for power to acquire, hold, pledge 
or otherwise dispose of shares in other 
companies or corporations and in respect 
thereof exercise the rights, powers and 
privileges, which any holder might have 
or exercise, and otherwise extending the 


- powers of the company. 


CoLuMBus, On1o—Ashley Telephone 
Company. $6,000. Winona Central Tele- 
phone Company. $10,000. Hamilton, Glen- 
dale & Cincinnati Traction Company. 
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$250,000. Incorporators: W. P. McCarthy 
and others. ‘Toledo,Waterville & Southern 
Railway Company. $25,000. Toledo, 
Napoleon & Defiance Railway Company. 
$25,000. The Dayton Electrical Manu- 
facturing Company has increased its cap- 
ital stock from $20,000 to $50,000. 


SPRINGFIELD, ILU.—Citizens’ Electric 
Light, Gas, Heating and Power Company, 
of Danville. $100,000. William V. Tobey 
and others, incorporators. F. L. Smith 
Electric Company, of Harvard. $10,000. 
Incorporators: F. L., E. B., and L. H. 
Smith. American Compound Company, 
of Chicago, to manufacture electrical ap- 
paratus and supplies. $2,500. Hoopes- 
ton Electric Light and Heating Company. 
$30,000. Frank Lindley and others, in- 
corporators. 


MONTREAL, PROVINCE OF QUEBEC—A 


new company is shortly to be formed in 
this city, which will be known as the 
Lighting and Power Company of Mont- 
real. Its capital stock will be $25,000,000 
and it will take over the Chambly Manu- 
facturing Company, the Royal Electric 
Company, Montreal Gas Company and the 
Lachine Rapids Hydraulic and Land 
Company. The legislature will be asked 
to change the act of incorporation so that 
all the newly acquired shares of stock can 
be voted on at the annual meeting. Those 
who are interested in the promotion of 
the plan have stated that there will be no 
change in price so far as gas rates are 
concerned, but that the cost of electric 
lighting and power to consumers will be 
slightly increased. At the present time, 
on account of the keen rivalry and compe- 
tition, Montreal enjoys possibly lower rates 
than are in force in any other city 1m 
America. 


Trenton, N. J.—The certificate of the 
consolidation of 21 electric light companies 
of Hudson and Essex counties into the 
United Electric Company of New Jersey, 
with a capital of $20,000,000, was recently 
filed with the Secretary of State. The 
principal companies are Jersey City Elec- 
tric Light Company, Newark Electric 
Light and Power Company, Central Power 
Company, Thomson - Houston Electric 
Company, Newark-Schuyler Electric Com- 
pany, Essex County Electric Company, 
Montclair Light and Power Company, 
Excelsior Electric Company, Kearney 
Electric Light and Power Company, Hud- 
son County Electrice Company, People’s 
Light, Heat and Power Company, Con- 
sumers’ Electric Light and Power Com- 
pany, Suburban Electric Light and Power 
Company, Edison Electric Light and 
Power Company, Hudson Electric Light 
Company, North Hudson Light, Heat 
and Power Company, Suburban Elec- 
tric Company, Union County Electric 
Company, Elizabeth - Schuyler Electric 
Company, Consumers’ Light, Heat and 
Power Company, Morris County Electric 
Company. The officers of the new cor- 
poration are A. B. Carlton, president; 
Louis Little (treasurer United Gas Im- 
provement Company), treasurer, and T. J. 
George, secretary. 
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A Fifty-Million-Dollar Telephone 
Suit. 

The Atlantic & Western Telephone 
Company brought suit in the United 
States Circuit Court, at Chicago, on Feb- 
ruary 8, asking for an accounting and 
claiming the sum of $50,000,000, repre- 
senting alleged profits from the illegal 
use of a telephone invention claimed to 
have been enjoyed by the American Bell 
Telephone Company, the American Tele- 
phone and Telegraph Company, the Chi- 
cago Telephone Company, and the Central 
Union Telephone Company, who are made 
defendants to the suit. The basis for the 
suit is an invention for which Henry 
C. Strong secured a patent in 1885 styled 
“a combined telegraphic relay and tele- 
phone.” Joined with Mr. Strong at that 
time were David A. Strong and Henry 
P. Caldwell. The plaintiffs ask for an in- 
junction to restrain the defendants from 
the further manufacture and sale of the 


invention. 
— l 
Thunder-Storms to Order. 

One of ihe most novel of the electrical 
features of the Pan-American Exposition 
at Buffalo, N. Y., will be the artificial 
thunder and lightning which will be pro- 
duced there according to the plans of Mr. 
P. N. Lincoln, the chief engineer of the 
Niagara Falls Power Company. 

For quite a few years back artificial 
lightning and “sheet-iron thunder” have 
been features of the melodrama, but in the 
present instance the electrical disturbances 
and audible detonations will be produced 
entirely by means of large glass condensers 
charged with high-potertial alternating 
currents. Mr. Lincoln’s invention is of 
such a nature that he can imitate almost 
exactly theintermittent flashes of lightning 
discharges and produce the same detonat- 
ing effects that we are accustomed to hear 
when thunder-storms are in progress. In 
his appliances Mr. Lincoln has constructed 
a large sign bearing the name Niagara. 
It will be charged with high-tension alter- 
nating currents which will produce a dis- 
play or halo about 12 inches long around 
the letters and over the surface of the 
glass sign, being due to partial discharges 
of the condenser. At the low potentials 
each letter of the sign is surrounded by a 
violet fringe of brush discharge, while as 
the tension is raised wriggling streamers 
of brilliant light shoot out from the sharp 
corners of the letters, varying in length as 
the voltage rises until they form a daz- 
zling halation, each flame being about a 
foot in length. Up to this point the dis- 
charges are said to be but partial, but as 
the pressure of the current increases com- 
plete discharges are produced, each one be- 
ing accompanied by a sharp report, long 
lines of light darting across the surface of 


the glass like flashes of real lightning. 


When the voltage is high enough, each il- 
lumination is accompanied by one of the 
complete discharges and when a frequency 
of 125 cycles per second is reached the 
discharge is said to be extraordinarily 
brilliant, while flashes of lightning and the 
thunder claps of a first-class storm are 
imitated with surprising accuracy and 
fidelity. 


ELECTRICAL REVIEW 


A New Watch-Case Telephone 
Receiver. 


The watch-case receiver illustrated here- 
with is manufactured by the Electrical 
Appliance Company, of Cincinnati, Ohio. 
It is of the double-pole type, though it has 
but a single coil. This coil is circular in 
cross-section, hence it has the lowest re- 
sistance for a given number of turns of 
wire. The magnetizing effect of such a 
coil when the pole-pieces are properly de- 
signed is most efficient. Where two coils 
lie close together, side by side, as in the 
ordinary double-pole receiver a consider- 
able portion of the wire is dead resistance, 
the magnetic effect of one neutralizing 


Watcu-CasE TELEPHONE RECEIVER. 


that of the other. Other points of 
superiority claimed are full strong thread 
to hold the cap in place, absence of 
small wires that may be easily broken, 
strong and lasting magnets, distance be- 
tween the diaphragm and pole-pieces uni- 
form, correct and unchangeable, obtained 
by turning after the receiver is finished 
otherwise; cord-tip binding-posts can not 
turn, and have strong screws to hold the 
tip, supporting ring insulated from the 
shell, ample weight to properly operate 
the cutout. ‘These receivers are furnished 
in any desired finish—nickel plate, oxi- 
dized copper, etc.—and are wound to any 
resistance that will best meet special con- 
ditions. i 
eee E 


National Electric Light Association. 


The proceedings of the twenty-third 
convention of the National Electric Light 
Association, held at Chicago, May 22-24, 
1900, have been issued by Secretary 
George F. Porter. The book is handsome- 
ly bound in cloth, and is uniform with pre- 
vious volumes of the ʻassociation’s pro- 
ceedings. It is from the press of the 
James Kempster Printing Company, New 
York city, and is a good example of ex- 
cellent bookmaking. 
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Three-Million-Dollar Power Plant 
for Leadville. 


The Leadville Electric Power Company, 
which was recently incorporated by George 
C. Manly and Louis H. Tatum, of Denver, 
Colo., and Edward S. Douglas, of Tampa, 
Fla., for $3,000,000, has begun construc- 
tion work on an electric power plant of 
unusually large proportions. For the 
past year work has been under way 
and many thousands of dollars have 
already been expended in surveys 
and the acquisition of water rights 
and reservoir sites. In a recent in- 
terview Mr. Manly said that his enter- 
prise had hardly reached the stage where 
it would be advisable to give to the public 
the entire details of his plans. He did 
state, however, that his company had se- 
cured ample water rights on the Pacific 
slope of the mountains where it would not 
be hampered by any property rights of the 
settlers. This matter has been the chief 
drawback for similar projects in Colo- 
rado and particularly in Leadville, for the 
reason that water-power for the generation 
of electricity was contemplated in all plans 
to be taken from the Arkansas River, and 
heretofore always brought on trouble with 
the people owning water rights who did 
not wish interference. “Our power is 18 
miles from Leadville,” continued Mr. 
Manly, “and we have a water fall of 300 
feet, enabling us to maintain a daily ca- 
pacity of 5,000 horse-power. The elec- 
tricity will be transmitted from the seat 
of generation into the city at a voltage of 
22,000, and, arrived there, stepped down, 
or transformed to a lower voltage suitable 
for commercial purposes. Our reservoir 
sites for holding large quantities of water 
are the most desirable nature can furnish. 
The company’s officers have not yet been 
elected, but the board of directors will 
probably hold a meeting in a few days for 
that purpose.” The formation of the com- 
pany is of considerable importance to 
Leadville as the only power plants in the 
city are operated by steam, and in times 
of coal famine, occasioned by strikes, 
blockades, or other causes, there is usually 


ashutdown. Then, again, there is always 
considerable loss in the transmission of 
steam from condensation, especially at the 
altitude of Leadville where so much cool 
weather prevails. 


——eoe. _ _ 


A 50-year franchise was recently grant- 
ed by the citizens of South Milwaukee. 
Wis., to the Milwaukee Light, Heat and 
Traction Company, the terms of the fran- 
chise calling for a five-cent flat fare and 
a 10-year lighting contract. Attorney 
George P. Miller is the counsel for the 
company. 
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Industrial 


Notes a a 


BAKER & COMPANY, Newark, N. J., has 
issued a neat, celluloid folding rule, 12 inches 
long, advertising that company’s platinum. 


THE WESTERN ELECTRIC COMPANY, 
Chicago, Ill., is offering a large stock of pins, 
brackets and cross-arms for telephone pur- 
poses, at what are said to be very attractive 
prices. The company solicits inquiries. 


Mr. A. O. SCHOONMAKER, 158 William 
street, New York city, reports a steady 
growth in his mica business for the past 
year, and announces that he has entered 
several good orders for the coming season. 


THE NEW ENGLAND ELECTRICAL 
WORKS, Lisbon, N. H., has issued its calen- 
dar for the ensuing year. The general sales 
agents for this wire company are Goldmark 
& Wallace, of 67 Cortlandt street, New York. 


THE AMERICAN BRIDGE COMPANY, 
New York city, has been awarded the con- 
tract for the new steel bridge over the 
Monongahela River at Homestead, Pa., by 
the Pittsburgh & Lake Erie Railroad Com- 
pany. 


THE PARKER ENGINE COMPANY, of 
San Francisco, Cal., is mailing its catalogue 
for 1901. The book contains much of inter- 
est for users of steam boilers, and will be 
mailed upon application to any one inter- 
ested. 


A. L. IDE & SONS, Springfield, Ill., the 
engine builders, report that the recent sales 
of their engines foot up a total of 56, both 
for belted and direct-connected engines. The 
size of the engines ranges from 50 to 470 
horse-power each. 


THE CENTRAL MANUFACTURING 
COMPANY, Chattanooga, Tenn., is mailing 
a price list of its standard yellow pine cross- 
arms for telephone and telegraph poles. The 
list also includes spacing blocks and wooden 
thimbles for steel pins. 


THE FORT WAYNE ELECTRIC WORKS, 
INCORPORATED, Fort Wayne, Ind., has 
issued its Bulletin No. 1013, illustrating the 
Wood, Type A, oil transformer. The folder 
is handsomely illustrated and contains 
pertinent descriptive matter. 


THE CUTTER COMPANY, Nineteenth 
and Hamilton streets, Philadelphia, has is- 
sued two calendars handsomely printed in 
colors showing the I-T-E automatic mag- 
netic circuit-breaker and the I-T-E edgewise 
circuit-breaker for railway work. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, is sending out literature 
describing Adams-Bagnall arc lamps. These 
lamps are made in seven different styles, 
and for alternating, direct-current, constant- 
potential and direct constant-current series 
and street railway work. 


JOHN T. McROY, Brazil, Ind., and 302 
Broadway, New York city, maker of the 
famous McRoy conduits, has issued his 
calendar blotter for the current month. Upon 
the face of the blotter is a brief and appro- 
priate inscription entitled “Just a word for 
ourselves.” 


THE BULLOCK ELECTRIC MANUFAC- 
TURING COMPANY, of Cincinnati, Ohio, 
has recently opened an office at Buffalo, 
N. Y., 675 Ellicott square. The office will 
. be under the management of Francis B. 
Smith, an electrical engineer of wide prac- 
tical experience. 

THE COLUMBIA INCANDESCENT LAMP 


COMPANY, St. Louis, Mo., is sending out its 
revised price list of Columbia incandescent 
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lamps, which will be mailed upon application 
to anyone interested. The Columbia lamps 
are too well known to need any additional 
commendation. 


J. L. BOARD ENGRAVING COMPANY, 
176 South Clinton street, Chicago, Ill., has 
issued a folder entitled “Business Helps for 
Business Men,” being a general description 
of its metal-bodied rubber type and “Easy” 
sign marker. It will be sent to any one in- 
terested, upon application to the company. 


DORCHESTER & ROSE, Geneva, N. Y., 
wholesale and retail dealers in general hard- 
ware, stoves and ranges, announce that they 
have secured the contract for heating the 
residence of Mr. William Gurning, of Corn- 
ing, N.Y., and also the contract for putting a 
hot-water heater in one of the city buildings 
at Seneca Falls, N. Y. 


THE EMERSON ELECTRIC MANU- 
FACTURING COMPANY, St. Louis, Mo., 
has adopted a somewhat unique method of 
selling its well-known electric fans, by writ- 
ing individual letters to possible purchasers, 
and enclosing a return postal card which re- 
quests samples of the fans for trial purposes 
without obligation to the purchaser. 


WALSH’S SONS & COMPANY, Newark, 
N. J., the wholesale dealers in scrap metals 
and waste rubber, have issued a very neat 
calendar for the new year. Messrs. Walsh 
have everything imaginable in the way of 
scrap, and a visit to their “heap,” which, 
incidentally, comprises all the available 
space in a big yard, is instructive and in- 
teresting. 


THE AMERICAN VITRIFIED CONDUIT 
COMPANY, 39 Cortlandt street, New York, 
has sent out to a number of its friends a 
model of its vitrified underground conduits 
for use as a paper-weight. The company 
contracts for complete installations for con- 
duit systems, both of a single and multiple 
duct, and is meeting with much success in 
its field. 


THE UNITED ELECTRIC HEATING 
COMPANY, Detroit, Mich., has issued a cat- 
alogue of its air heaters and electrical 
specialties, including irons for tailors and 
general laundry purposes, portable disk 
stoves and cookers, glue pots, foot warmers, 
soldering irons, and curling iron heaters. 
The book will be mailed to any electrical 
supply house interested. 


THE CENTURY COMPANY, New York, 
will have a serial story by Irving Bacheller, 
author of “Eben Holden,” entitled “D’ri and 
I,” which will begin in the March number 
of the Century, and run six months. The 
story is a border tale of 1812. and depicts 
two types of man, one a Yankee, and the 
other man who embodies the hardy Puritan 
with the romantic cavalier. 


GRAPHITE, for February, contains “A 
Bit of Information that Users of Graphite 
Should Possess,” and considerable matter of 
general interest. Under the caption of an 
“Old Trick in New Guise,” is told the story 
of the man in Kansas City who offered to 
send for 75 cents instructions for writing 
without pen and ink. The instructions were 
“Use a lead pencil.” Graphite is the official 
organ of the Joseph Dixon Crucible Com- 
pany, of Jersey City, N. J. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, Pa., is sai@ to 
have recently closed a contract with the 
Youngstown & Sharon, Ohio, Street Rail- 
way Company for the installation of two bat- 
teries of chloride accumulators, each battery 
consisting of 238 cells and having a capacity 
of 191 kilowatt hours. The batteries will 
be operated in connection with differential 
boosters of 200-ampere capacity at the rail- 
way company’s transformer substations, 
which are located two and twelve miles, re- 
spectively, from the power-house. 


Vol. 38 No; 7 


MR. E. T. PARDEE announces his asso- 
ciation with the Bullock Electric Manu- 
facturing Company, of Cincinnati, Ohio, 
whose New England office is situated at No. 
70 Kilby street, Boston, Mass. The Bullock 
company's apparatus is too well known to 
need any additional description. It has been 
made a standard in the European market 
by the Oerlikon Company, of Zurich, 
Switzerland. The company states that it is 
in a position to furnish anything required 
for the electrical equipment of a direct-cur- 
rent plant of any desired type or capacity. 


THE BARR CONTRACTING AND CON. 
STRUCTION COMPANY, 30 ‘Broad street, 
New York, is organized for the purpose prin- 
cipally to build electric railways. The off- 
cers of the company are Edward Barr, pres- 
ident; John D. Graham, vice-president; 
Albert Scheffer, secretary; Lyman H. Bryan, 
treasurer. H. M. Littell, former president 
of the American Street Railway Associa- 
tion, and well known in active street rail- 
way circles, is the general manager of the 
company, and is thoroughly familiar with 
electric railway construction and manage- 
ment. 


THE STANDARD UNDERGROUND CA- 
BLE COMPANY, Pittsburgh, Pa., recently 
has completed and put into operation its 
eastern factories at Perth Amboy, N. J. 
This company has also organized a new de- 
partment for its eastern and northeastern 
sales, and has made Mr. Charles J. Marsh 
its general manager, with headquarters at 
56 Liberty street, New York city; Mr. 
George L. Wylie continues as the manager 
of the eastern sales department at the same 
address, and Mr. Atlee B. Saurman has been 
made manager of the northeastern sales de- 
partment, with offices at Boston, Mass. 


THE GENERAL ELECTRIC COMPANY, 
Schenectady, N. Y., has issued through the 
“General Electric Press” a handsome cata- 
logue of its electric mine locomotives, coke 
carriersand other matters of interest in mine 
haulage. The book is attractively gotten up, 
containing many fine half-tones and descrip- 
tive matter of value to any one interested in 
the subject of electric traction for mines or 
for charging coke ovens. The system is, 
however, not limited to mines or similar 
fields, as is shown by the illustrations of 
the locomotives and trains now, and for 
some time past, in use by a large cemen 
manufacturing company. l 


MONTAUK CABLE is being installed in a 
large number of modern residences and bus- 
iness buildings. As is well known, this fire 
detective cable is practically a continuous 
thermostat which may be put in almost any 
situation in a building or among goods in 
storage. on walls, in warehouses, in the holds 
of ships, or elsewhere. Immediately upon 
the temperature of its surroundings becom- 
ing dangerously hot it sends in a prompt 
alarm of fire. The coal bunkers of the re 
cently reconstructed United Statee Cruiser 
Atlanta have been supplied with this cable 
and it is installed on the new piers now 
under construction for the North German 
Lloyd Steamship Company, at Hoboken, 
N. J., to replace those destroyed in the disas- 
trous confagraticn of July 1. last. 


THE AMERICAN ELECTRIC FUSE 
COMPANY, New York and Chicago, is mail- 
ing a neat calendar for the current year. 
The face of the calendar bears a very good 
lithograph of two hogs, and underneath is 
the inscription: “We are piggish. We want 
all your business.” The American company 
handles the well-known American battery 
compound for open-circuit batteries. This 
compound is said to insure economy, effi- 
ciency and long life, and. it is believed to be 
especially adapted for telephones, railway 
signals, medical batteries, alarm clocks, etc. 
The company is a specialist in telephone 
sickness and -diseases, advising that it has 
never lost a case when its remedies were 
taken as directed. It prescribes fuses, light- 
ning arresters, connectors, magnet wire, etc, 
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THE ART OF LECTURING. 

There is often presented at meetings of 
engineering and technical societies the 
absurd spectacle of a man who knows 
something addressing a number of people 
who want to be instructed, and yet not 
being able to make himself intelligible or 
to find a medium whereby to transmit his 
knowledge into their minds. In other 
words, the art of lecturing has fallen into 
serious decay with engineers and men of 
science, and only a few of the present 
generation, in this country at least, have 
the happy faculty of expressing themselves 
clearly and understandingly upon subjects 
on which they are expert. 


One such man as Tyndall does more for 
science in his generation than a host of 
leachers who deal in terms that only a 
favored few can understand. The read- 
ing of a paper before such a body as the 
American Institute of Electrical Engi- 
neers, fo: example, is an opportunity of a 
high character, but the delivery of a lec- 
ture before a considerable number- of in- 
telligent people, not specialists in the 
lecturer's own department of knowledge, 
ig an even greater opportunity for the dis- 
semination of knowledge and the pro- 
duction of good results to all concerned. 
We have in the ranks of American workers 
in electricity many men whose knowledge 
is such that they might well instruct the 
public, and in this way accomplish a re- 
sult enormously to be desired. But in 
nearly every case, coupled with this 
knowledge, is an unfortunate inability to 
make use of it for the purpose. It seems 
reasonable, therefore, to hope that the art 
of telling what one knows may hereafter 
be taught. The schools fall short of their 
duty when they teach a man the basis of a 
science or an art and fill him with infor- 
mation concerning it, and then leave him 
bottled up, as it were, with no ability to 
uncork himself and pour forth the treas- 
ures of his accumulated wisdom. All of 
us have sat through weary and unprofit- 
able hours listening to people who might 
greatly have instructed us and greatly 
bencfited us if they had only known how. 
The matter is one of real importance and 
should be given more attention than it has 
received during the last decade or two. 


The Cocks and Doughty bill for regulat- 
ing the speed of automobiles is now in the 
hands of the New York Legislature. The 
bill was conceived for the purpose of 
preventing the driving of automobiles at 
excessive speeds on Long Island roads, 
and if put into effect will, it is hoped, 
greatly diminish the number of accidents 
resultant upon such speeding. 
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A PRIZE OFFER OF ONE HUNDRED 
DOLLARS. 


The ELECTRICAL REVIEW desires to 
publish an article upon the electric light- 
ing central station superintendent—his 
duties, how he may best fit himself for 
them, what steps he must take to insure 
success in that profession, and what type 


of man is best fitted by character, experi- 
ence, education and brain texture for em- 
ployment under conditions of great re- 
sponsibility by owners of such installa- 
tions. 

In order to secure the best views on this 
subject the ELECTRICAL REVIEW offers a 
prize of $100 for the best article of 
not less than three thousand nor more 
than five thousand words in length re- 
ceived at its office before May 1, 1901. 
To insure merit and restrict competi- 
tion within reasonable bounds, only 
articles written by members or asso- 
ciate members of the American Insti- 
tute of Electrical Engineers or members of 
the National Electric Light Association 
will be considered. It is believed that the 
prize article will be one of high value and 
importance to a large proportion of en- 
gineers and those financially or otherwise 
interested in the great industry of electric 
lighting. 

In selecting the prize winner from the 
articles submitted the editorial staff of 
the ELectricaL Review will be assisted 
by Mr. C. L. Edgar, president of the 
Edison Electric Illuminating Company of 
Boston; Mr. Charles R. Huntley, general 
manager of the Buffalo General Electric 
Company, of Buffalo, N. Y., and Mr. Al- 
den M. Young, vice-president of the Kings 
County Electric Light and Power Com- 
pany, of Brooklyn, N. Y. It is expected 
that the prize article will be published in 
May, 1901, in the ELECTRICAL Review. 
Manuscripts accompanied by stamps for 
the purpose will be returned after the 
close of the competition, 
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ELECTRICAL SUBURBAN RAILWAY 
SERVICE FOR NEW YORK CITY. 

It has just been announced that the 
New York Central & Hudson River Rail- 
road has practically decided to use elec- 
tricity as the motive power for its sub- 
urban service. For some time past this 
railway has been experimenting with com- 
pressed air and hot water motors, but it is 
now stated that the results obtained were 
not satisfactory. The third-rail system 
is said to be occupying the serious atten- 
tion of the engineering department, and it 
is believed that it will ultimately be 
adopted by the company for its service of 
local trains. 

There is no place in the world, with the 
possible exception of the old underground 
railway in London, that is so ready for 
electrical equipment as the tunnels used by 
this railroad in reaching its terminus in 
New York city. With increasing traffic 
the nuisance of foul gases and smoke in 
these tunnels has increased, until it has 
reached such a point that the ride in the 
tunnel is exceedingly distressing. It is 
even possible that an accident in the tun- 
nel might result in serious consequences 
for passengers. 

While electric traction as applied to 
suburban service of this one railway will 
not fully abate this difficulty, 1 will cer- 
tainly present to the managements of the 
railroads that use the long tunnel on 
Fourth avenue in New York city, an ob- 
ject-lesson that they can not fail to mis- 
understand. It is the first step in the di- 
rection of proper operation of this impor- 
tant terminal. 

The suburban system in question con- 
sists of three branches: one along the main 
line of the railway on the east bank of the 
Hudson River; another going up the next 
valley parallel to that of the Hudson and 
some miles further to the eastward ; and a 
cross-over branch between the two, ter- 
minating at Yonkers as its northerly ex- 
tremity. What part of the system would 
be equipped is not stated in the informa- 
tion that is at hand, but it is certain that 
the important Yonkers local service will 
Now that the 
electrical equipment of the elevated rail- 
way system in New York city is to be un- 


receive early attention. 
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dertaken it is really necessary that the 
equipment should be extended to this line, 
which is virtually a prolongation north- 
ward of the West Side elevated lines. It 
is greatly to be hoped that work will be 
begun at once and that we shall soon enjoy 
at least one suburban system operated in 
a modern and approved way. 

New York city, on account of its situ- 
ation, surrounded by deep water-ways, pre- 
sents a difficult problem to engineers un- 
dertaking to better suburban transporta- 
And the prob- 
lem is much complicated by the fact that 


tion service to and from it. 


lines coming in from the West and South 
must transfer passengers to ferryboats, 
and that lines coming in from the 
East and points on Long Island must 
do the same thing, or else transfer 
passengers to cars crossing the already 
The 
lines from the North, however, enter 
Manhattan Island directly, and here is an 


congested and overcrowded bridge. 


admirable opportunity to show the excel- 
lence of electric service for this particu- 
It is much 
to be hoped that in the new equipment 
there will be some departure from tradi- 
tional methods. 


lar variety of transportation. 


The full advantages of 
an electrical suburban system can only be 
secured when the extraordinary flexibility 
of an electrical equipment is made evident. 
The substitution of electrical locomotives 
for steam locomotives will be a considera- 
ble betterment, but by no means will this 
simple change accomplish all of the desir- 
able ends that can be brought about by the 
With 
the crowded traffic that suburban lines 
entering a great city enjoy, and with the 
peculiar distribution of the traffic into two 
“rush periods,” morning and evening, 
with comparatively little travel at other 
times, some variety of the multiple-unit 
system is evidently necessary to secure the 
best results. It is to be hoped that the 


management of the New York Central 
Railroad will consider the subject in the 
light of recent experience and avail itself 
of the best advice that can be had, so that 
the new system when installed shall be 
satisfactory in all its details and such a 
one as the Metropolis of the United States 
ought to enjoy, and worthy of the reputa- 
tion of this excellent railway. 


adoption of electric motive-power. 
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A HINT TO THE EXPORTER. 


Export trade between the United States 


and foreign countries has grown to such 
enormous proportions within the last fifty 
years that it is of cardinal importance for 
our manufacturers to apprehend fully the 
situation and make every effort, not only 
to hold their own, but to place themselves 
in such a position that it will be impossible 
for any competitor to undermine the stable 
foundation already set up. 

Trade with Mexico in the export busi- 
ness has never been as brisk, considering 
the size of the country, as it has been with 
other nations. This may’ be assigned to 
two reasons, one of which is the lack of de- 
velopment, and the other, and more im- 
portant, the fact that American exporters 
have not always been judicious in attempt- 
ing to push trade there. A Mexican is 
primarily not an experimenter. If his 
hacienda is making a reasonable living for 
him, or if his factory pays a moderate 
dividend at stated intervals, he is more 
than likely to be very well content. He is 
unlikely to seek improvements and incur 
expense when he can not see that such a 
course would net him a positive number of 
dollars and cents within a given time. 
Unacquainted with modern electrical 
methods, as the natives of interior Mexico 
are, to a great extent, and unfamiliar with 
the standing of our firms and the 
superiority of our machinery, it is not to 
be wondered at that mere advertisements 
in local papers, and circulars mailed to the 
various men interested, fail to secure any 
large amount of trade. It remains for the 
manufacturer to be personally represented. 
His agent must lay before the possible 
purchaser a concise and authoritative 
statement of the value and utility of his 
production; he must be acquainted with 
the customs of the country; and he must 
have sufficient confidence to be willing to 
meet the prevailing stringency in the 
money market with terms suited to the 
particular requirements of each individual 


case. While money may not be the main 


consideration in the first instance, it is in 
the end, and it therefore behooves the 
manufacturer to spend money, lavishly if 
need be, in order to make it come back 
to him. He must sow where he expects 
to reap. 
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Science 


Brevities 


Tempering of Overstrained iron—It is 
well known that iron hardened by over- 
strain, such as permanent stretching, may 
have its original properties restored by 
annealing. Experiments made by James 
Muir show, however, says the Electrician, 
that if iron hardened by overstrain be 
raised to any temperature above 300 de- 
grees, it may be partially softened in a 
manner analogous to the ordinary. tem- 
pering or “letting down” of steel which 
has been hardened by quenching from a 
red heat. This tempering from a condi- 
tion of hardness induced by overstrain, 
unlike ordinary tempering, is applicable 
not only to steel, but also to wrought iron, 
and possibly to other materials which 
can be hardened by overstrain and softened 
by annealing. In the author’s experi- 
ments, the straining was performed by 
means of a 50-ton testing machine. A 
rod of semi-mild steel showed a yield 
point at about 38 tons per square inch to 
start with. After overstraining it and 
laying it aside for one and three-quarter 
days, the specimen showed a marked re- 
covery from strain, and after resting for 
two weeks the curve of strain was found to 
return nearly upon itself. A perfect resti- 
tution could be obtained at once by a few 
minutes’ immersion in boiling water, or 
an exposure to a temperature of 200 de- 
grees. At the same time the yield-point 
Tose to 49 tons per square inch, and an- 
other similar operation even raised it to 
60 tons. 


Luminosity of Gases — Herr J. Stark, in 
continuing his researches on the luminos- 
ity of gases under electric discharge, has 
arrived at some interesting general con- 
clusions. One of Mr. Fournier d’Albe’s 
abstracts says: Luminosity is due to the 
Impact of ions upon each other and upon 
neutral molecules, the luminosity being 
greater in the former than in the latter 
case. The greatest amount of luminous 
energy is evolved where the greatest num- 
ber of encounters between positive and 
negative ions takes place—t. e., at the 
points of maximum ionization. The gas 
itself sends out the luminous rays, and the 
process is intimately connected with the 
diffused reflection of cathode rays by solid 
bodies. In these encounters, the place of 
the solid bodies is occupied by the positive 
ions. It is in the luminous portions of 
the discharge that the kinetic energy of 
lons produced at the cathode is absorbed. 
The mean velocity of an ion depends not 
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only upon its mean free path, but also 
upon the degree of ionization of the gas, 
for the mutual attraction of the ions 
brings about a greater number of en- 
counters than would otherwise take place. 
Luminosity is produced not only by the 
primary cathode rays, but also by the 
secondary ones, and, indeed, at a greater 
number of points by the latter, since, ow- 
ing to their smaller velocity, they are di- 
verted and dispersed to a greater extent 
by the positive ions. 

Transformer with Cathode Rectifier 
M. P. Villard describes a new high-volt- 
age transformer in which one of the al- 
ternations is suppressed by means of a 
cathode-ray valve, Which, as we know, 
possesses at a certain exhaustion a resist- 
ance capable of opposing 60,000 volts in 
one direction (when the wire coil is the 
anode), and a very feeble resistance to a 
current in the opposite direction, Says an 
Electrician abstract. The circuit is in- 


S Traneformer s 
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TRANSFORMER WITH CATHODE RECTIFIER, 


terrupted by condensers at A’, B, A, P’, 
as in Tesla’s arrangement, and the valve 
is inserted between b and b’. It contains 
a small rod of platinum in a side tube, 
which is heated to liberate the necessary 
amount of hydrogen. The same trans- 
former may be made to feed two exciters, 
and there is a greatly increased voltage in 
the circuit. 

impedance of Iron Conductors— Herren 
C. Feldmann and J. Herzog, writing in 


the EHlektrotechnische Zeitschrift, after 
referring to the work of Rayleigh and 
Kelvin on the distribution of an alternat- 
ing current over the cross-section of a 
conductor, point out that the scries given 
by these writers for the equivalent resist- 
ance of the conductor are very slowly con- 
vergent when the permeability has a high 
value, and that it is more convenient in 
such cases to have recourse to the 
formule of J. J. Thomson, for the actual 
magnetic intensity at any point of a 
lamina of iron which is subjected to an 
alternating impressed magnetic field. 
These formule will apply to the distribu- 
tion of an alternating current over the 
cross-section of a lamina, and it is con- 
venient to determine the depth of the 
effective surface layer which represents the 
equivalent resistance. 


Curves are given 
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for this depth corresponding to different 
thicknesses of the lamina and different 
frequencies. The authors give the results 
of some experimental determinations of 
the impedance for iron conductors of 
various forms of cross-section. The sub- 
ject is of importance in connection with 
polyphase systems of electric traction us- 
ing a rail return. An account of some 
further experiments with steel rails is 
given, which shows that the impedance 
varies considerably with the shape of the 
potential difference wave, a peaked wave 
producing a much higher impedance than 
a sine wave. Wattmeter measurements 
showed that the power factor was in all 
cases in the neighborhood of 0.8. The 
authors point out that with alternating 
currents the efficiency of rail-bonds is 
relatively less important, on account of 
the greatly increased impedance of the 
rails; the experiments alluded to above 


Showing that with a frequency of 42 the 
impedance was 5.25 times, and with a 
frequency of 15, 3.6 times, the resistance 
to continuous currents. The importance 
of using the lowest practicable frequency 
in connection with traction systems is 
sufliciently obvious. 


White Lead Production by Electricity— 
Mr. E. Bailey, residing in York, England, 
has invented a means of producing white 
lead and other metallic compounds by 
electricity. This is done by the use of 
the electric arc, the lead to be treated be- 
ing kept in a molten state. The metal ig 
acted upon by gaseous vapors, which pro- 
duce carbonate of lead or any other re- 
quired lead compound. The fumes pro- 
duced are blown over into chambers hay- 
ng Canvas or fine fabric cloth covers or 
roofs. The fine dry powdered white lead 
falls down and the uncondensable gases 
pass through the fine canvas roof, thus 
dispensing with grinding, washing and 
drying processes. It is claimed that there 
will be at least a saving of 50 per cent in 
production by this Process, says the Lon- 
don Electrical Engineer. 

Treatment of Epidermoid Cancer by X- 
Rays—Dr. Francis H. Williams says that 
his experience at the Boston City Hospital 
indicates that we have either in the X- 
rays themselves or in some other form of 
radiation from an excited Crookes tube a 
valuable therapeutic agent in epithelioma, 
and that the beneficent action of the X- 
rays can be brought about without causing 
a burn. Foul and nearly unbearable 
odors cease, the discharge becomes less, 
and the growth steadily diminishes in size. 
The earlier this treatment is undertaken 
the better. It is not improbable that we 
shall find its curative action limited to 
superficial growths, though as a means of 
relieving the painful features of the dis- 
ease in other forms it may be of some use. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—XVI. 


BY W. ELWELL GOLDSBOROUGH. 
ON SERIES CIRCUITS CONTAINING RE- 


SISTANCE, INDUCTANCE AND 
CAPACITY. 


It frequently happens in alternate-cur- 
rent working that it becomes necessary 
to deal with systems of simple circuits 
connected in series. 

The treatment so far given is hardly 
sufficiently developed to admit of its being 
comprehensively applied to such systems 
without further amplification. We can, 
then, profitably study such a system of 
circuits as is represented by the diagram 
shown in Fig. 41. 

In Fig. 41 the section (AB) represents 
a simple circuit having & line resistance 
equal to (7) and an effective inductive 
reactance equal to (zı). The section 
(BC) of the system represents another 
simple circuit, the resistance of which is 
r, and the reactance of which is z, due to 
the effective capacity at Ce The third 
section (CD) is, like (AB), an inductive 
circuit of reactance Zs and resistance Ts. 

If an electro-motive force 18 impressed 
upon this system from the alternator at 
E, a current will be made to flow through 
the system and the same current will be 
set up in all three circuits. The current 
flowing in each of the circuits will of 
necessity, then, be in phase with the cur- 
rent flowing in each of the other two cir- 
cuits, and, consequently, the ohmic elec- 
tro-motive forces active in the circuits 
will be in phase with the current and with 
one another. Moreover, the electro- 
motive forces which are active in each of 
the simple circuits in overcoming the 
electro-motive forces induced in the in- 
duction coils and the condenser by the 


current are displaced in phase, as regards — 


the current, by angles of 90°. 

In view of these facts we have sufficient 
data at hand to construct a vector dia- 
gram that will exhibit the relative magni- 
tude and phase relation of all the factors 
involved. To do this we first lay off the 
vector (AK) equal in value to the current. 
Then, in phase with the current and from 
the point (A), the ohmic electro-motive 
force of the first circuit (AB) is laid off 
equal to Ir, = AH. From the point (H) 
and ina direction 90° in advance of the 
current the reactive electro-motive force 
of the first circuit is laid off equal to 
Iz,=IL27N= HB. This electro- 
motive force is laid off in advance of the 
current for the reason that it overcomes 
the counter electro-motive force of the 
induction coil, which, as is explained on 
page 596, volume 37, lags 90° behind the 
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current. Now, by joining (A) and (B) 
we get the vector (AB), the length of 
which, in terms of the units chosen in 
laying off (AH), is equal to the electro- 
motive force that is necessary to set up 
the current (I) in the circuit (AB). 

To determine the relative magnitude 
and position of the vectors which show 
the values of the electro-motive forces 
acting in the second circuit we build up a 
second triangle, taking this time the 
point (B) as the initial vector point of 
the ohmic electro-motive force of the 
second circuit. This ohmic electro-motive- 
force vector must be laid off from (B) in 
a direction that is parallel to the current 
vector (AK) and must be equal in length 
to I r, = B1 of Fig. 42. Again, since the 
reactance of the second circuit is due to 
capacity in the circuit, the phase of the 
reactance electro-motive-force vector of 
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this circuit will be displaced 180° from 


the phase position of the vector (HB), 


since the effect of a reactance due to 
capacity in the line is diametrically op- 
posed to any inductive reactance that may 
be present. The reactance electro-motive 
force of the second circuit must, then. be 
laid off lagging 90° behind the circuit 
from the point I and equal iu value to 


I i 
I Tı = Clan = 1C. 
The phase position and value of the 
electro-motive force impressed upon the 
second circuit are now determined, as, by 
joining the points (B) and (C), the vector 
(B C) is determined, which, by its length 
and position, evaluates this electro-motive 
force. 

The third circuit being a highly in- 
ductive one is treated in the same manner 
as the first. ‘The vector CJ = I 7, 18 
equal to the ohmic electro-motive force of 
the circuit, and the vector (JD), 90° in 
advance of (JD), and equal to I z; = IL 
2 m N, is the reactive electro-motive force 
of the circuit. Therefore connecting the 
points (C) and (D) we have the phase 
position and value of the electro-motive 
force acting on the third circuit. 

The vectors (AB), (BC) and (CD) are 
the three main components of the electro- 
motive force impressed by the alternator 
on the system, and this electro-motive 
force of the alternator is the vector sum of 
the three components. That this is mathe- 
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matically a correct statement has already 
been demonstrated on page 509, volume 
xxxvii. Therefore, and finally, the impress- 
ed electro-motive force is equal to the line 
(AD); the length of (AD) is equal to its 
numerical value, while the slant of (AD), 
taken with reference to the current vector, 
gives its phase angle. 

In this case the values involved are 


such that the impressed electro-motive _ 


force is in advance of the current. To all 
intents and purposes, then, the system 
considered as a whole is an inductive one 
having a total effective inductance z = K 
— (z, + 2;), for since all of the reactive 
electro-motive forces are shown to be in 
phase with one another the reactances are 
also in phase with one another, and the 
effective reactance of the system is equal 
to the sum of the several local reactances 
taken with proper reference to sign. 

The total non-inductive resistance of 
the system is likewise equal to the sum of 
the several line resistances of the several 
circuits, or r = r, + Tr} + rs for since all 
of the ohmic electro-motive forces are in 
phase with one another and acting 
together in series, the resistances which 
give rise to these electro-motive forces are 
added directly in determining the equiva- 
lent or effective non-inductive resistance 
of the whole system. 

To bring out these facts stronger we 
can construct the impedance diagram of 
the system by reducing the vectors of 
Fig. 42. Divide all the voltage values by 
the current and express the resulting 
quotient vector values in ohms. 

In Fig. 43 is shown this impedance 
diagram. In it the vector a h = AH +I 
=r, the vector A b = HB + I= L o= 
T, and the vector a b = AB + I= F, + 
I, =z, In like manner in the other im- 
pedance vector triangles, ġ i cand cj d, 
b i= Ty, CJ = Ty, Ù C = Zg, ] d= Ty, b CF 
z, and c d= z, It follows, then, directly 
that a d = AD + I =E + I =z, or that 
the impedance of the system is equal to 
the vector sum of the impedances of the 
component circuits. , 

A consideration of these facts puts us in 
a position to formulate definite rules for the 
equivalent resistance, reactance and im- 
pedance of systems of circuits connected 
in series, therefore it may be stated that, 

The joint resistance of any number of 
circuits connected ın series is equal to 
the arithmetic sum of the resistances of 
the individual circuits. 

The joint inductive reactance of any 
number of circuits connected in series ts 
equal to the arithmetic sum of the induci- 
ive reactances of the individual circuits. 

The joint reactance due to capacity 
alone of any number of circuits connected 
in series is equal to the arithmetic sum of 


February 23, 1901 


the reactances due to the capacities of the 
individual circuits. 

The joint reactance of any number of 
circuits connected in series is equal to the 
algebraic sum of the reactances of the 
individual circuits, the inductive react- 
ances being entered in the summation as 
negative quantities. 
. The joint impedance of any number of 
circuits connected in series is equal to the 
vector sum of the impedances of the in- 
dividual circuits. 
Example No. 8. 

Given: A distributing system consist- 
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length equal to the capacity reactance 
of the second circuit, z, == .83. The 
hypotenuse of the triangle (b i¢) repre- 
sents by its length the impedance of the 
second circuit, or 2, = 3.42 ohms. To 
determine the value and phase position of 
the impedance vector of the third circuit 
lay off from the point (c) the line (e j) 
equal to r, = 1.67 and parallel to the line 
(a h), and at (jï) let fall a perpendicular 
to the line (c j). Lay off on the perpen- 
dicular the distance (7 d) equal to z, = 2.5 
and thereby determine the position of the 
point (d). The impedance vector of the 
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ing of three electric circuits connected in 
series. Impressed upon the system is the 
electro-motive force of a single phase 
generator developing a vertical pressure 
of 98 volts at a frequency of 60 cycles. 
The first circuit has a line resistance of 
2.5 ohms and an inductive reactance at 60 
cycles of 1.67 ohms. ‘he second circuit 
has a line resistance of 3.33 ohms and a 
reactance at 60 cycles, due to condenser 
effects in the circuit, of .83 ohm. The 
third circuit has a line resistance of 1.67 
ohms, and the recurve in the line has an 
effective inductive reactance at 60 cycles 
of 2.5 ohms. 

Determine by graphical methods the 
value of the current flowing in the system 
and the value of the phase angle between 
the impressed electro-motive force and 
this current. 

In solving this problem we will refer to 
Fig. 43. In it lay off the line (a 4) in 
any convenient units equal in length to 
the value of r, = 2.5 ohms. From the 
point (h) drop the line (A d) at right 
angles to (a h) and on it lay off the dis- 
tance (h b) equal to z, = 1.67. Now join 
the points (a) and (4) by the line (a 4) 
and measure its length. The line repre- 
sents the impedance of the first circuit, 
and its length shows that z, = 3 ohms. 
Again, from the point (b) lay off the line 
(ò i) parallel to the line (a A), and make 
the distance (b i) equal to r, = 3.33. 
Then at the point (i) erect the perpen- 
dicular (i c) to the line (b i) and make its 


third circuit is determined by joining the 
points (c) and (d), and its length is 
z,=3 ohms. The impedance vectors of 
the three circuits have now been deter- 
mined, and are shown in the figure in 
their correct phase position. Therefore, 
applying the rule, the impedance of the 
system, taken as a whole, is equal to the 
vector sum of the several impedances of 
the component circuits, therefore it is 
equal to the vector («a d), equal to z= 8.2 
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ohms, since the yector (a d) is the re- 
sultant of the vectors (a b), (6 c) and 
(c d). Now, therefore, to determine the 
value of the current flowing in the system, 
we have only to divide the impressed 
electro-motive force by the resultant im- 
pedance and obtain 
E 9 _ 
Z 8.2 
12 virtual amperes in accordance with 
the formulas developed on page 596, 
volume xxxvii. 

Just as the impedance diagram has been 
developed so can the electro-motive-force 
diagram for the system be developed. 
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This can be accomplished either by in- 
creasing the length of each of the vectors 
of Fig. 43 in the ratio of Z tu E, or of 8.2 
to 98, or by multiplying the reactance 
constants of each of the circuits by the 
value of the current, I = 12, and then 
building up the diagram in the same 
manner as the diagram of Fig. 43 was 
produced. Either method gives the same 
result, and will produce the vector dia- 
gram shown in Fig. 42. This diagram 
shows that the electro-motive forces im- 
pressed on the first and third circuits are 
in advance of the current, but that the 
electro-motive force impressed on the 
second circuit lags behind the current. 
Also, that the electro-motive forces of 
the first and third circuits are in advance 
of the alternator impressed electro-motive 
force as well, and that the electro-motive 
force of the second circuit lags behind 
the alternator electro-motive force. Such 
a combination of phase relationships does 
not necessarily follow. They are peculiar 
to this system in view of its constants, 
and would vary as the constants were 
varied. 

Finally, to determine the angle of lag 
of the current behind the alternator elec- 
tro-motive force, the angle between the 
vectors (AD) and (AK) of Fig. 42 
should be measured with a protractor. 
By such a determination it is found to be 
24°. 

In Fig. 42 (AIL) = 30 volts, (HB) = 
20 volts, (BI) = 40 volts, (IC) = 10 volts, 
(CJ) = 20 volts, (JD) = 30 volts, (AB) 
= 36 volts, (BC) = 41 volts and (CD) = 
36 volts. 


> 
To Telegraph Over the Ocean. 
[From the Sun, New York, February 14, 1901.] 

The Sun is authorized to state thet the 


plans for the machinery of wireless tele- 


graphy to signal across the ocean have been 
completed and a site for the plant selected 
by Nikola Tesla, and that the project 
will at once be actively begun. It is es- 
timated that the time required to perfect 
the apparatus will be about eight months. 

We have received inquiries of late as to 
Mr. Tesla’s place among inventors, and as 
to his credentials to fame. We don’t know 
fully about those things, but we do know 
that it is Tesla who has given the world 
what is perhaps the most precious inven- 
tion of the time, the electrical transmis- 
sion of power, and we have seen the letter 
in which Professor Slaby, of Berlin, calls 
him the “father of wireless telegraphy.” 

Will his gorgeous vision, described above, 
be realized? We don’t know. So we must 
let doubt and incredulity gnaw upon the 
bare statement. 


> 

The town of West Haven, Ct., has re- 
cently awarded its lighting contract, re- 
ceiving a bid of $27.50 per lamp. 
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ELECTRIC LOCOMOTIVES. 


~~ —— 


SOME EXAMPLES OF AMERICAN AND EURO- 
PEAN ELECTRIC LOCOMOTIVE 
CONSTRUCTION. 


While the equipment of electric rail- 
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Fig. 1 shows the working parts of an ex- 
traordinary locomotive recently construct- 
ed by Messrs. Brown, Boveri & Company, 
of Baden, Switzerland, for the railway 
company operating a rack road up a moun- 
tain in the suburbs of Lyons, France. 


~~ 
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Fig. 1.—ELECTRIC LOCOMOTIVE FOR THE Lyons-St. JusT Rack RAILWAY. 


roads has become one of the most im- 
portant industries of the period, and 
while tramway and interurban lines have 
grown up in many parts of the world, 
it is only of late that the electric locomo- 
tive has been developed as an adjunct in 
factory and construction work as well as 
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for the handling of trains either in switch- 
yards or on short lengths of railway where 
some peculiar service condition is imposed 
upon them. 

As an example of the last-named variety 


The total equipment of the railway con- 
sists of six locomotives, four of which are 
of the type shown in theillustration and two 
of smaller power. ‘The machine shown in 
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motor is shunt wound of 150 horse-power, 
and is equipped with a combination con- 
troller, switch and magnetic blow-out de- 
The controller includes rheostats 


vice. 


Fia. 2.—British SWITCHING LOCOMOTIVE. 
in the shunt and armature circuits, light- 
ning arresters, automatic circuit-breakers 
and electric braking apparatus. 

In England considerable use has been 


Fig. 4.—GERMAN ELECTRIC SWITCHING LOCOMOTIVE, HIGH POWER. 


the engraving is operated by direct cur- 
rent, a single motor of a multipolar type 
being used, and, as the illustration ex- 
hibits, geared directly to the pinion oper- 
ating in the rack between the rails. The 


found for electric locomotives in handling 
freight cars at large industrial works, 
where they are loaded or unloaded in the 
works yards. Figs. 2 and 3 exhibit two 
extraordinary types of locomotive made 
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for this purpose by Messrs. Mather & 
Platt, Limited, of Manchester, England. 
These machines are built for a normal 


speed of only four and one-half miles per 


hour, the motor being geared to a counter- 
shaft from which power is taken to the 
wheels by a heavy sprocket chain. They 
are made to work on 300 to 330 volts 
pressure, the current collecting device be- 
ing of an extremely peculiar nature. Two 
wrought-iron bars placed six feet apart in 
the structure at the top of the machine 
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ures, and on the top of the smaller loco- 
motive may be seen one of the curious 
blow-out lightning arresters used by the 
manufacturers. 

Fig. 6 illustrates one of the most re- 
markable types of switching locomotives 
in use in Germany, this machine having 
also been built by Siemens & Halske. It 
derives its power from storage batteries 
carried on board. In the case of loco- 
motives required principally for switch- 
ing purposes over a complicated system 


Fic. 5.—GERMAN ELECTRIC SWITCHING LOCOMOTIVE, NARROW GAUGE. 


rub against the under surface of the trol- 
ley wire. These parts are, of course, care- 
fully insulated from the roof of the cab of 
the machine. It is stated that these small 
locomotives will handle a 50-ton freight 
car with great ease. 

Figs. 4 and 5 illustrate two interesting 
types of electric locomotive for switching 
and yard hauling purposes, made by 
Messrs. Siemens & Halske, of Berlin, Ger- 
many. The bow-trolley, largely used in 
Europe for work of this class and on tram- 


‘way lines, is well illustrated in these fig- 


of switch-points and cross-overs confined 
in a comparatively small space, the prob- 
lem of a conducting system becomes ex- 
ceedingly complicated and troublesome. 
No great power is required in such oper- 
ations seeing that they are usually con- 
ducted at slow speed and where a con- 
venient generating station exists accu- 
mulator driven locomotives have, shown 
considerable advantage in operation for 
this purpose. It will be noticed that the 
locomotive illustrated has ample capacity 
for carrying a large number of storage 
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cells and utilizes all of the weight thus 
added to that of its motors and running 
gear for traction purposes. 

Figs. 7 and 8 represent switching loco- 
motives of American make, these machines 
having been constructed by. the Westing- 
house and Baldwin companies, the former 
supplying the electrical equipment and 
the latter making the running gear and 
the other mechanical parts. Both of them 
are built for standard gauge railways. 
The smaller machine using the single 
trolley is a standard type of switching 
locomotive for situations requiring com- 
paratively small power. The larger ap- 
paratus was built for the Imperial Lum- 
ber Company, and is a powerful machine 
intended for rather heavy freight service. 
It works on 500 volts direct current and 
carries four motors giving it a total start- 
ing draw-bar pull of 11,000 pounds, and 
a pull of 7,000 pounds while running at 
its maximum speed of 10 miles per hour. 
The drivers are 33 inches in diameter and 
are four in number, each truck having a 
wheel base of six feet, the total wheel 
base being 18 feet. The locomotive is 21 
feet six inches long and weighs, all told, 
54,700 pounds. It is provided with elec- 
tric headlights and two trolleys to divide 
the heavy current taken from the trolley 
wire. The machine is equipped with 
Westinghouse air brakes and a compressed 
air whistle blown from the reservoir of 
air used for brake purposes. 

ase 
‘Some Reminiscences of Early Electric 
Lighting. 
To THs Eprror or ELECTRICAL REVIEW: 

i have read the Historical Number of 
the ELECTRICAL REVIEW with much inter- 
est, as it takes me back to the early days 
and calls to mind many occurrences not 
frequently remembered or given proper 
credit at present. Without any question 
the work of those early days, in the face 
of the conditions then existing, is deserv- 
ing of the greatest credit to those who ac- 
complished it. 

In reading the different articles in- 
cluded in that issue I have noted a num- 
ber of points which I would make men- 
tion of, as follows: 

In the article on page 31, prophesying 
future developments, it seems to me that 
‘here is hardly prominence enough given 
to the probabilities of the utilization and 
distribution of Nature’s stored energy in 
the form of coal, oil, gas, ete., by the 
locating of electric power plants at the 
points in the country where these are 
found, and converting them at those points 
into electrical energy and distributing the 
energy by means of high-potential, multi- 

hase alternating currents. It seems to 
me that the tendencies are all leading to- 
wards the accomplishment of this step, 
as the success that has been attained in 
long-distance, high-tension transmission 
ig such as opens up the greatest possibili- 
ties in this line; so it would seem to me 
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safe to predict that the next five or ten 
years will see most rapid and extensive de- 
velopments in this line, which, if accom- 
plished, will certainly be a far more scien- 
tific way of utilizing and distributing 
Nature’s energy than the crude distribu- 
tion in bulk form as now employed, and 
the inconvenient and uneconomical meth- 
ods of utilization at destination.. 

In the article by Mr. Charles T. Child, 
I note in the third paragraph of third col- 
umn on page 36 that no mention is made 
of the results accomplished by Hiram S. 
Maxim in the development of the incan- 
descent lamp, which results are a matter 
of record, and were unquestionably of 
great value in the development; as, for 
instance, the hydro-carbon treatment of 
the carbon filaments, which was employed 
from the very first by Maxim and which 
was ridiculed and called impractical by 
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its limitations, to develop and put into 
practical operation the multiphase system, 
of any of the workers in that field; and 
while those who know him realize that his 
modesty has never led him to seek popular- 
ity in what he has accomplished, yet his 
works should speak for themselves, and he 
should consequently be accorded the credit 
which is certainly due him. 

In the mention of the early work ac- 
complished in electric railroading, I see 
no record or mention of the fact that the 
Siemens & Halske Company exhibited at 
the first International Electrical Exposi- 
tion, which was held in Paris in the Fall 
of 1881, and had in operation from the 
the Palais de L’Industrie, where the ex- 
position was held, to the Place de La Con- 
corde, a trolley line with one car, which 
worked very satisfactorily throughout the 
whole of the exposition, which contin- 
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that in the second column on page 61, he 
mentions January, 1880, as the date when 
the board of aldermen of New York city 
went to Menlo Park on a special train to 
see the Edison incandescent lights which 
he then had on exhibition, and which were 
arranged outdoors in lines like streets, 
controlled from within the laboratory, and 
he further mentions that he remembers 
that Hiram Maxim was at this exhibition. 
I think Mr. Edison is mistaken both as to 
the date and as to Mr. Maxim’s presence, 
as I think in January, 1880, the first ez- 
periments were then being made with car- 
bon filaments, and the platinum lamp with 
the thermostatic regulator was then 
largely in evidence, and was then fre- 
quently mentioned in the columns of the 
New York Herald. The exhibition at 
Menlo Park made before the New York 
board of aldermen was, I think, made in 
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Fic. 6.—GERMAN ACCUMULATOR LOCOMOTIVE FOR SWITCHING FREIGHT CARS. 


other incandescent lamp manufacturers, 
is to-day universally used, and without it 
there is no question but what the incandes- 
cent lamp would not be manufactured as 
uniformly and correctly and at as low a 
price as by its aid. This is but one of 
many pioneer improvements introduced by 
Maxim and for which he should be given 
credit. 

Further, in said article, on page 37, 
where mention is made of the recognized 
limitations of direct-current systems, and 
credit is given to those pioneers who took 
up the alternating-current system with 
such vigor and determined purpose as has 
resulted in its present leadership, no credit 
is given to William Stanley, who, I think, 
is entitled to great credit for having in- 
troduced the alternating-current system 
into this country, and who was the first, 
after the single-phase system had reached 


ued for several months. The car was 
equipped with a motor which was belted 
or connected by rope-drive to the axles, 
and fed by current from two slotted tubes, 
supported at one side of and slightly above 
the car from poles, along the under side 
of which slotted tubes ran a carrier which 
made connection with the tubes by means 
of metal connections. These extended 
from the carrier through the slots and ter- 
minated inside the tubes in ball ends 
which permitted the carrier to slide 
lengthwise, but not to fall away from the 
tubes. This carrier was connected with 
the car by means of a flexible cable. 
While in a number of respects a crude 
outfit from our present standpoint, the 
practical success and reliable operation 
accomplished with that car are certainly 
worthy of mention. 

In Mr. Edison’s reminiscences, I note 


January, 1881, as the writer had the pleas- 
ure of making the trip with the New York 
aldermen, and knows that Mr. Maxim was 
not present on the train or at Menlo Park 
that evening. The difference is but a 
year, but a year in those days was to. the 
progress of electric lighting more than 
many years at the present rate of progress. 
A further check as to the correctness of 
my remembrance in the matter of dates 
can be obtained by looking up the date 
when the first Edison isolated plant was 
installed in New York city, it having been, 
I believe, installed in the Label Printing 
Works of Hines, Ketchum & Company, 
somewhere on the East Side; this installa- 
tion was made, I believe, during the Win- 
ter of 1880-81, which was subsequent to 
the service installed by the United States 
Electric Lighting Company (both isolated 
plant and central station service) which 
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was done in 1880, as stated by George W. 
Hebard on page 77. The very first places 
lighted by central station service were the 
banking house of Fisk & Hatch on N assau 
street, opposite the Treasury Building, 
and Hatch & Foote on Wal] street; those 
two places having been connected with the 
plant in the basement of the Equitable 
Building, during the Fall of 1880—at 
which time no other lights were, or had 
been, operated in New York city from ma- 
chines located in blocks separate from the 
one where the lights were used. 

I would mention the fact that the in- 
candescent lamps first manufactured had 
an efficiency of probably no better than 
about six watts per candle, or, approxi- 
mately, 125 to 130 candles per horse- 
power; while at present, our three-watt 
lamps give about 250 candles per horse- 
power and two and one-half watts, 300 
candles per horse-power. As evidencing 
the further room there is for improvement 
in incandescent lamps, I have but to men- 
tion that during the Paris Exposition of 
1881 I assisted Professors Ayrton and 
Perry in testing some of the Maxim in- 
candescent lamps I had on exhibition 
there, and by actual photometric test ob- 
tained at that time 1,410 candles from 
one of said lamps, at which candle-power 
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after (Fall of 1881) published in the 
London Electrician. So, if the incan- 


descent lamp manufacturers can but per- 


fect a filament which will stand the higher 
temperature required to accomplish sim- 
ilar results, it is plain that more will be 


Fie. 7.—SMaLL ELECTRIC SWITCHING LOCOMOTIVE, BALDWIN-WESTINGHOUSE TYPE, 


we obtained over 1,200 candles per horse- 
power; in other words, over four times 
the light per horse-power that is obtained 


done to further extend the use of incan- 
descent lights than can possibly be accom- 
plished by any further improvement in 
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the machinery which produces current to 
operate them. | 
Regarding early storage battery work I 
would mention that N. de Kabath, of 
Paris, brought ont in 1991 the de Kabath 


À 


Fic. 8.—HeEavy ELECTRIC Locomorttve, BaLDWIN-WESTINGHOUSE TYPE. 


battery which was perfected by de Khotin- 
sky, assisted by Hospitalier, which battery, 
while not long-lived, proved very efficient 
for a reasonable period. I fitted up with 
this battery an installation in the gas 
works of de Bruyn & Zonen in Amster- 
dam, Holland, in the Wirter of 1881-82, 
using a gas engine to drive a Maxim 
dynamo, from which the battery was 
charged during the daytime, and during 
the evening the lights in the offices and 
other buildings of the gasworks and resi- 
dences of the officers nearby were lighted. 
The results obtained were very satisfactory 
for about a year. Other noteworthy fea- 
tures of the installation were that the 
main consisted of an iron pipe conduit 
fitted with junction boxes which had re- 
movable covers, made waterproof by the 
use of rubber gaskets, in which conduit 
system gutta-percha insulated wires were 
used successfully. Further, portable 
lamps were provided in the offices, these 
lamps being connected with the fixed wir- 
ing system by means of a special flexible 
cable I had made in Paris (as at that time 
I knew of no flexible wires being regularly 
made), and at cach end of said flexible 
cable, two-part wooden terminals were 
provided, which screwed together like the 
halves of a wooden push-button. Inside 
of these connections, between the fixed and 
flexible wires, we placed a fuse, consisting 
of a very small copper wire. This plant 
was installed by the gas company with a 
view to its going into the electric lighting 
central station business on a large scale 
if, when the rights (under which it oper- 
ated the gas plant) expired, it should be 
unable to obtain a renewal of them. 

Pardon my writing such a long letter, 
but the memories stirred up by the articles 
in your splendid issue are, I judge, a 
sufficient excuse for what I have written. 
With best wishes for the continued suc- 
cess of the ELECTRICAL Review, I re- 
main, as ever, 

Jos. E. Lock woop. 
Detroit, Mich., January 31. 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES— Ill. 


BY A. E. DOBBS. 


CROSS-ARMS. 


Pine, either white or yellow, is the only 
material generally sold on the market, 
the strongest arm being the long-leaf yel- 
low pine of the southern states. Those 
who want the best specify: “Long-leaf 
yellow pine, straight-grained and free 
from knots or other defects.” 

There are two standard sizes of cross- 
arms in general use by telephone com- 
panies, one being the short and one the 
long arm, as follows: 


STANDARD CROSS-ARMS. 


— a = —— — 


SPACINGS. 
: = Approximate 
No. Pins. Length. Weight. 
! End. |Centre. Sides. 

2 8 ft. 4 28 ee 8 lbs. 

4 4°° 4 16 12 12 = 

4 5 4 18 17 15 “ 

4 6“ 4 24 20 18 “ 

6 6" 4 16 12 18 

6 8“ 4 18 174 24 “ 

8 8- 4 16 12 24 *" 

8 10 * 4 17%% | 153 30 *“ 

10 10 ** 4 1 


Specifications—Cross-arms are made of yellow pine, 
finished to 844 x 414 and painted red, two coats, applied 
with a brush. Holes, unless otherwise ordered, bored 
for 14-inch pins and 24-inch lag bolts. 


SHORT TELEPHONE CROSS-ARMS. 


SPACINGS. 
. Pins. | | Approximate 
No. Pins.| Length Weight. 
End. Centre.|Sides. 
aana oo. aa. CU P 
2 PE s 6 | .. 7 Ibs. 
4 3° 6 8 16 10 r 
6 H7S goei 8 16 10 13 “ 
8 6%“ 10 ' 8 16 10 17 
10 8" 6“ 3 16 10 21 ' 
12 10 ft. 3 2 “ 


Specifications—Cross-arms are made of yellow pine, 
finished to 234 x 334 and painted red, two coats, applied 
with a brush. Holes, unless otherwise ordered, bored 
for 14-inch pins and 2}4-inch lag bolts. 

Some construction men prefer to use 
12 instead of 10-pin arms, but the 10-pin 
arm is so easily counted in numbering 
wires that it still remains the favorite. 

Pins of locust or chestnut are the most 
lasting we have at present. Oak pins and 
pine arms do not go well together, as the 
different acids of their juices in combina- 
tion have a tendency to rot both woods. 

Where light wire is used, as in towns, 
and the poles set not more than 80 feet 
apart, the short arm with its 10-inch spac- 
ing affords all the room needed for the 
wires, provided they are pulled tight, as 
they should be. ‘Through the country 
districts, where poles are spaced farther 
apart and it is especially important that 
the wires should be always in working 
order, the Jong arm is more frequently 


used, 
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BRACES. 

Of course cross-arms must have braces, 
and of these there is the small size 20- 
inch brace, which supply houses generally 
send out unless instructed to the con- 
trary. This brace is one inch by three- 
sixteenths by twenty inches, with holes 
bored for three-eighths and one-half-inch 
bolts. While these braces are heavy 
enough for straight line work, where 
short arms and light wire are used, yet for 
permanent work a heavier brace is de- 
sirable, in which case we have one and one- 
quarter inches by one and one-quarter 
inches by twenty-two inches, with holes 
bored for three-eighths-inch and five- 
eigi ths-inch bolts. Some construction 
men use braces even longer than this, up 
to 24 or even 26 inches. If the braces are 
required to outlast two or more sets of 
arms they should be galvanized. If the 
braces are galvanized, the bolts used in 
connection with them should also be gal- 
vanized. 

Never place galvanized and ungalvan- 
ized iron together, as the zinc coating and 
the iron will form an electrolytic couple 
which will not only eat away the zinc coat, 
but rust the iron as well. For the 
same reason it is important that the gal- 
vanizing should be well done, as a break in 
the zine coating will rapidly produce a 
rust spot that will weaken the brace. 

OTHER POLE FITTINGS. 

Pole steps should be galvanized and 
measure nine-sixteenths inch by nine 
inches and driven into the pole five 
inches. - Lag-screws for the twenty-two- 
inch braces should be nine-sixteenths inch 
by four and one-half inches, and carriage 
bolts for the same three-eighths inch by 


-three and one-half inches, or according 


to the width of the arm. Washers are 
not necessary with these bolts. If the 
arm is put on with lag-screws they should 
be one-half inch by seven inches for the 
light arm, and one-half by cight inches 
for the heavy arm. They need not be 
galvanized. Use a washer on each lag- 
screw. 

If the arm is put on with carriage bolts 
through the pole, a washer two inches by 
one-quarter inch should be used on the 
face of the arm and large round washers 
at the other side of the pole. Use a bolt 
five-eighths-inch diameter. 

In planning the system to install, condi- 
tions will vary; but in these days of cheap 
cables, metallic circuits are advisable in 
all exchanges of 200 or more subscribers. 
At least the pole lines and circuits should 
be so arranged that the system can be 
easily changed to full metallic circuits. 

In order to do this it will be necessary 
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to install metallic-circuit switchboards, 
which adds but very little to the first cost 
and does away with a great deal of trouble 
and cross-talk. 

The cross-connecting board and outside 
cables should also be kept in pairs, just 
as though the lines were to be metallic 
circuits, till the outside terminals are 
reached; then, if the line is to be a 
grounded or common return circuit, use 
one of each pair to connect to the ground 
or common return wire. With this ar- 
rangement, if any subscriber should want 
a complete metallic circuit—and some of 
them will—it becomes easy to disconnect 
the grounded leg and connect to the extra 
wire. This means the hanging of a great 
deal of cable, but this is not such a great 
hardship, for, as long as 100-pair cable can 
be purchased for 45 cents a foot or even 
less, it is nearly as cheap as the same num- 
ber of No. 14 steel wires, while its freedom 
from trouble and the fact that it will last 
more than twice as long, make it more 
desirable in every way. More than this, 
in many towns shade-trees will make the 
stringing of a large number of wires im- 
practicable, whereas the cable requires very 
little tree trimming and in leads of over 
50 subscribers a cable run out to the centre 
of distribution will save the wages of one 
man in the course of a year. In the 
course of two or three years this will pay 
for a considerable amount of cable. This, 
of course, does not apply to toll lines, 
which, on account of their greater induct- 
ance, should be carried on pins as far as 
it is possible to do so, as one or two long 
toll lines will make the whole cable noisy. 

The following estimate is based on & 
lead one mile in length, the cable of the 
kind known as light aerial, of 100 pairs 
(200 wires), No. 20 conductors, lead-cov- 
ered and weighing about 2,870 pounds per 
1,000 feet: 


1 mile cable at 45 cents..........--seeeee $3,376 
Span Wire........ cc ce cee cece ee eneeee vee 170 
2.500 cable ClIPB. 0... cc cece eee eececece 15 
Messenger Clips .........ceeeceeeeeenees 10 
GUYİDZ.ssessesossssesecososesess..e.osee 25 
E E E E 

Terminals ... ......sesesssesoesecssoono 100 

$3 771 


For the same number of steel No. 14 
wires we have: 


200 mile wire at $4.25........essessse.ese $850 
8,000 insulators at $19 per 1,000......... 1,520 
PIB eee 6752 aro Sia kw i se ae eee: 80 
CrossS-@PriiB. ccc ccc cece cece eee nc ceerees 176 
PRCOB i565 bosib askew ie ea wke ees Seas oa 1 
Lags and SCrews........ ceo cece ewes eee 80 
Guying ooo 50d: sossssnssosererereere co 50 
Labor and @xtras.........02.ccecceccees 200 


Thereisalso another difference not inthe 
above estimate which, it will be observed, 
does not include the cost of the poles. 
One or two cables could be put up on 35- 
foot poles, while the steel wires would re- 
quire at the least 55-foot poles, which, 
while it would be offset by from two to 
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five arms on the shorter poles for local 
distribution, would still make a difference 
of at least $300. There are also lighter 
cables used a great deal, especially in 
short lengths, made up of No. 22 con- 
ductor, weighing 2,260 pounds per 1,000 
feet ; which may be either single or double- 
wound. 

A word as to single winding; there are 
some manufacturers who exploit an insu- 
lation which consists of a single paper 
wrapping instead of two, as in the former, 
the paper in the single wrapping being a 
little heavier than that on the double- 
wound conductor. The claims made for the 
single-wrapped are that the same thick- 
ness of insulation affords more air space 
between the conductors, and there is no 
better dielectric than dry air, and that 
the paper being more loosely wound will 
allow more bending of the cable without 
breaking than is the case with a conductor 
wound with two layers of tightly-wrapped 
paper. Most engineers, however, regard two 
layers as safer than one, even though they 
are more tightly wrapped, as the two 
layers are wound in opposite directions. 

There is, however, another cable put out 
at a somewhat greater cost, that is used a 
great deal in underground work and 
which consists of two layers of rather 
heavy paper, loosely wrapped. This has 
attained a high reputation. The in- 
creased cost is due very largely to the 
larger diameter of the lead pipe into which 
it is drawn. As all manufacturers of 
paper cables can furnish the three kinds 
mentioned, purchasers can take their 
choice. The difference in cost between 
single and double-wound cable is from 
three to five per cent. 

The following table gives the weights 
of the light, double-wound cable previous- 
ly referred to: 

FOR NO. 20 CONDUCTORS. 


Pounds per 1,000 Outside | Thickness of Lead 
Feet. Diameter. Sheath. 

ese k es _ 

100 per 2.870 1.355 | 115 

75 ** 2950 1.285 . 105 

50 * 1,620 . 986 .093 

25 “ 950 731 | 077 
A 


This cable is known as light aerial, and 
must not be mistaken for “Conference 
Standard” cable, which possesses nearly 
double the weights and thickness of lead 
given above. 


FOR NO. 22 CONDUCTOR, DOUBLE-WOUND. 


100 per 2,260 pounds per 1.000 feet. 
75 te 1 800 po te po oe o6 
50 os 1,260 66 ee 66 
25 46 750 tt te t6 


ee 


Underground cables will also generally 
run nearly double the weights given above. 
Specifications for cables generally re- 
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quire that the conductors shall be of pure 
soft copper and the resistance to be as 


follows: 
Sa ma aMi 


Size B. & 8. Gauge.| Diameter Inches |Resistance per Mile. 


E ee Ce 


8 .0400 85 ohms. 
19 0160 43 
2V .0320 55 “ 
22 0253 87 “ 


a 

Resistance of the lighter cables shal] 
not be less than 500 megohms, and for 
underground cables the requirements are 
sometimes placed as high as 1,000 meg- 
ohms. It must not be supposed, how- 
ever, that a 500-megohm cable will uni- 
formly test at that amount, as, if the 
cable is carefully handled, it will average 
much higher. 

What is known as “Conference Stand- 
ard” cable represents the highest grade 
manufactured, and is made up according 
to specifications drawn by the various Bel] 
companies some years ago for their under- 
ground work, as follows: 

I. CONDUCTORS. 


Each conductor shall have a diameter of 
-03589 inch (19 B. & S. G.) and have a con- 
ductivity of 98 per cent of that of pure 
copper. 


II. CORE. 


The conductor shall be insulated, twisted 
in pairs, the length of the twist not to ex- 
ceed three inches and formed into a core ar- 
ranged in reverse layers. 

UII. SHEATH. 


The core shall be enclosed in a pipe com- 
posed of lead and tin; the amount of the tin 
shall not be less than 2.9 per cent. The pipe 
shall be formed around the core and shall be 
free from holes and other defects, and of 
uniform thickness and composition. 


IV. ELECTROSTATIC CAPACITY. 
The average electrostatic capacity shall 

not exceed .080 of a microfarad per mile, 
each wire being measured against all the 
rest and the sheath grounded; the electro- 
static capacity of any wire so measured 
shall not exceed .085 of a microfarad per 
mile. 

V. INSULATION RESISTANCE. 


‘Each wire shall show an insulation of not 
less than 500 megohms per mile, at 60 de- 
grees Fahrenheit when laid, spliced and con- 
nected to the terminal ready for use; each 
being measured against all the rest and the 
Sheath grounded. 


VI. CONDUCTOR RESISTANCE. 


Each conductor shall have a resistance of 
not more than 47 B. A. ohms, at 60 degrees 
Fahrenheit, for each mile of cable, after the 
cable is laid and connected to terminals. 


Clause 3, in regard to the amount of 
tin in the lead is sometimes waived in 
cable specifications as the tin has a ten- 
dency to harden the alloy and make it 
brittle; but, then, lead that is soft has a 
tendency to “creep,” and, besides, pure 
lead has a tendency to corrode which the 
tin prevents. One manufacturer arrests 
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corrosion by coating the outside of the 
lead with tin, which, it is claimed, attains 
this result even better. 

Clause 4, in regard to electrostatic 
capacity is, of course, very low and unless 
specified the electrostatic capacity is apt 
to be somewhat higher, say from .1 to .19 
or even 1.25 microfarads. 

In buying cables, it pays to get the best. 

We have so far spoken of paper cables 
not only because they are about the only 
kind used in large installations, but be- 
cause they are the cheapest and best in 
almost every way, as they more nearly 
approach dry air as a dielectric. There are 
also cables with an insulation of rubber, 
in some instances with a lead sheath and 
in some without, but there is more in- 
duction in a rubber insulation than in 
paper, the difference being from three to 
five times greater. There is now, however, a 


large installation being planned which 


contemplates the use of lead-covered rub- 
ber insulation for underground work, the 
reason probably being to avoid the effects 
of punctures or leakage in the cables, 
which are specially aggravating in a cen- 
tral-battery system. It goes without say- 
ing that this experiment in a large sys- 
tem will be watched with a great deal of 
interest. 
aia eee one 
Electromobiles Do Not Freeze. 

That electromobiles are superior to 
gasolene, steam or other self-propelled ve- 
hicles was easily demonstrated on the re- 
cent big run of the Long Island Automo- 


bile Club during the cold snap a few days — 


ago. The weather was so cold that but 
five vehicles crossed the starting line, two 
of which were electric machines and three 
of a gasolene type. The two electromo- 
biles “skated along, apparently heedless 
of the cold, but the gasolene wagons im- 
mediately began to take on cold storage 
features. Their frosty breaths fluttered 
weakly behind them and fell in hard 
chunks on the adamantine roadway. Then 
hoarse and throaty mutterings became 
audible—sounds that would stamp a horse 
as ‘windbroken,’ ” and, as it was found im- 
practicable to continue the run, the ma- 
chines were stopped at the nearest road- 
house and an investigation was made, upon 
which it was found that the tanks of the 
gasolene machines were frozen. Having 
been thawed out, the party proceeded upon 
its journey, but it was necessary to stop 
every few miles in order to rethaw the 
freezing tanks. The members of the club 
were designated “Hardy Esquimaux,” who, 
on their return, “combed the ice pendants 
from their whiskers and said they had had 


a great day of it.” 
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Recent F iectrical 


Patents AAA 


In order to prevent the too sudden or 
abrupt starting or stopping of cars and 
other electrically propelled machines, Mr. 
Albert G. Davis, of Schenectady; N. Y., 
has devised a scheme, the patent to which 
he has assigned to the General Electric 
Company. His idea is not only to pre- 
vent this, but also to record any attempt, 
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tardation exceed a predetermined amount, 
the controller is automatically locked 
against further movement. 

The General Electric Company has also 
obtained control of a patent taken out by 
Edward M. Hewlett on an improved 
power-controlled rheostat, the object of 
which is to permit the introduction or 
withdrawal from the circuit to be gov- 
erned of a desired available amount of 
resistance, the resistance switch being 
governed by a source of power controlled 
by an operator. One particular use of 


ACCELERATION, LIMITING AND RECORDING DEVICE. 


-> that the motorman or other operator 
will be automatically reported. In carry- 
ing out this idea he provides a pendulum, 
om opposite sides of which are arranged 
contact points in the circuit of a recording 
device. The electro-motive force in this 
circuit is obtained by connecting across 
suitable resistance, the trolley wire and 


the invention is the regulation of resist- 
ance in the field circuit of a dynamo-elec- 
trical machine for varying the voltage of 
the machine, it being desirable to be able 
to manipulate a device of this character 
by means of a control switch at a distance 
from the rheostat. In carrying out the 
invention, he provides a range of contacts 


ELECTRICALLY CONTROLLED RHEOSTAT. 


ground return. In normal operation of 
the apparatus, the pendulum hangs be- 
tween, but out of engagement with, the 
contacts. Should the car be started or 
stopped suddenly the inertia of the pendu- 
lum willcauseit tobe displaced from its mid- 
dle position, and if the force be sufficient, it 
is swung far enough to make contact upon 


the one side or the other, thus closing the . 


circuit and operating the recorder. At the 
same time, should this acceleration or re- 


electrically connected with different re- 
sistance sections or spools of the rheostat, 
and provides in cooperative relation there- 
with a brush contact operated by an elec- 
trical motor connected with a speed- 
varying and current-reversing controller. 
An automatic switch is also provided for 
opening the motor circuit independently 
of the controller as the limit of travel 
over the range of contacts is approached 
at either end, these limit switches being so 


REVIEW 


Vol. 388—No. 8 


arranged that the motor circuit will always 
be in proper position to start the rheostat 
into action. In connection with the above, 
means are always provided for indicating 
to the operator whether the rheostat is in 
working order or not, a tell-tale device 
being provided for this purpose which in- 
dicates whether the rheostat contacts are 
in the proper engagement for a stable 
condition of the circuit, thus preventing 
the rheostat being left in a position where 
these contacts do not have a common cur- 
rent-carrying capacity, and avoiding dam- 
age to the apparatus. 

An improved motor for dental instru- 
ments and the like has been a subject of a 
recent patent obtained by Oscar H. and 
Alphonse F. Piefer, Rochester, N. Y., the 
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ELECTRIC MOTOR FOR DENTAL INSTRUMENTS. 


present construction being of the general 
type disclosed in former patents to the 
same inventors. The main frame or body 
consists of the annular or ring magnet 
composed of a number of separate flat 
plates of iron stamped from sheet metal 
and firmly secured together by bolts. 
These plates are all similar in form and 
have inwardly extending projections con- 
caved at their ends and forming, when the 
plates are secured together, the pole-pieces 
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of the motor and adapted to receive the 
field coils which are capable of being 
slipped off said ends when the armature 
and suitable holding means are removed. 
The outer sides of the ring armature op- 
posite the pole-pieces are recessed some- 
what and brackets bridge these concavi- 
ties or recesses. The ends of a hollow 
supporting yoke are mounted upon the 
brackets so that the motor is thus pivot- 
ally supported, the conducting wires pass- 
ing through the arms of this bracket. On 
the opposite sides of the magnet ring are 
secured annular plates, and hemispherical 
cover plates are attached to the same and 
are provided with central openings 
through which the armature shaft passes. 


a n 
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trays with their load of batteries are heavy 
and not very readily displaced, yet it is 
exceedingly desirable to secure good elec- 
trical connections, and also to secure them 
so that they can be removed by the jolt- 
ing of the vehicle. These advantages 
are secured by constructing the trays so 
that on their exterior they are wedge- 
shaped—that is, narrower at their front 
end and increasing in width toward the 
rear—and the stationary contacts of the 
battery box are so located that when the 
tray has been inserted endwise and pushed 
into its final position, the corresponding 
contacts carried thereby are wedged firm- 
ly against and between the contacts on the 
vehicle, automatically making a perfect 
electrical connection, and at the same time 
firmly holding the tray in position, so that 
it has no latitude of movement. 


BATTERY TRAY FOR ELECTROMOBILES 


A new battery box or tray for motor 
vehicles has been invented by George H. 
Condict, of New York city, who has as- 
signed the patent obtained thereon to the 
Columbia & Electric Vehicle Company. 
The vehicle, itself, which may be of any 
type and construction, contains an en- 
closed compartment called the “battery 
box.” This is preferably at the rear por- 
tion of the vehicle, although it may be 
elsewhere, and is provided with a suitable 
door to permit loading and unloading the 
batteries. The desired number of cells 
are arranged on a tray, where they are 
suitably connected to form a unit suffi- 
cient for the purpose of operating the ve- 
hicle. In the interior of the battery box 
are located a number of contacts which 
are placed in the same relative position in 
different vehicles, in order to automatic- 
ally engage and make contact with cor- 
responding contacts on the tray. The 


A novel idea in electric heaters for 
liquids has been patented by Joseph A. G. 
Trudeau, of Ottawa, Canada. It consists 
substantially of a metallic receptacle, hav- 
ing an electrode passing through but in- 
sulated from the wall thereof and near the 
bottom. One of the conducting wires is 
secured to this pole, while the other is 
grounded upon the metallic wall. Owing 
to the very high resistance of water, and 

“diffusion therein of carbonate or other 


LECTRIC HEATER FOR LIQUIDS. 


certain other liquids, it is not practical 
to use them in the receptacle in their 
natural or normal state, and therefore the 
inventor decreases the resistance by the 
salt of sodium or like suitable substances. 
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When the current is turned on to the 
receptacle containing the liquid, the latter 
is soon heated to a very high temperature, 
and other vessels may be suspended there- 
in containing articles desired to be heated. 

A novel switch for electric sparking ap- 
paratus of explosive engines used on auto- 
mobiles is designed to form a part of the 


ELECTRIC CONNECTING HANDLE FOR 
AUTOMOBILES. 


steering handle. The hand grip is hollow 
and the wires lead thereto and are fas- 
tened to a pair of spring clips separated 
a suitable distance apart. Pivoted in the 
grip is a small lever which has a portion 
projecting from the exterior face of the 
same, a suitable coiled spring being pro- 
vided to hold it in its projected position. 
The under side of this lever is provided 
with a wedge-shaped metallic block which 
is adapted to be forced between the two 
spring arms and thus close the circuit 
when the lever is forced inwardly. It will 
thus be evident that as long as the handle- 
bar is grasped the lever will be forced in- 
wardly and the circuit completed, and as 
soon as the person alights from the vehi- 
cle, whether voluntarily or involuntarily, 
the circuit will be broken and consequent- 
ly the machine stopped. The inventor of 
this idea is a North Carolinian, Edward 
N. Dickerson by name, who resides at 
Stovall. 


In order to prevent the destruction or 
injury of electric motors or generators, 
Mr. Joseph F. Watson, of Philadelphia, 
Pa., has devised an ingenious device which 
will indicate any disarrangement of the 
armature should the journals wear out of 
true and permit it to come into dangerous 
proximity to the pole-pieces. In carrying 
out this idea, he secures upon the armature 
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a plurality of separated annular metallic 
bands having electrical connection with 
each other. Beneath the armature, and 
longitudinally thereof, is located a shaft 
made up of sections insulated from each 
other. Each section carries a roller which 
is arranged in juxtaposition to one of the 
rings upon the armature, and suitable elec- 
trical connections are made between these 
sections and a telltale device. By this 
construction, should the armature drop 
down or the journal wear so as to permit 
its uneven movement, certain of the rings 
carried thereby will come into contact with 
the rollers of the shaft beneath, thus clos- 
ing the circuit and indicating the same to 
the attendant. 
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THE ECONOMIC RADIUS OF ARC-LAMP 
SERVICE FROM CONSTANT-PRESS- 
URE DYNA MOS. 


BY ALTON D. ADAMS. 


The most serious general objection to 
the distribution of arc lamps directly from 
constant-pressure dynamos at central sta- 
tions, is the fact that the lamps are not 
individually independent of each other, 
where two or more are in series. In any 
series arrangement of the arcs, one or 
more of the series may be discontinued, 
while the others of that series remain in 
operation, only by the introduction of a 
resistance into that series equal to the re- 
sistance of its turned-out lamps. Not- 
withstanding this difficulty, great exten- 
sions in the service of arc lamps directly 
from constant-pressure supply mains is 
constantly going on under two distinct 
conditions. First of these is the supply 
of arc lamps in multiple from the same 
mains that deliver energy to incandescent 
lamps. Illustrations of such service are 
found in connection with nearly all central 
stations for indoor lighting, and in some 
instances for street lighting, as on Fifth 
avenue, New York, where the arc street 
lamps take current from the Edison 
mains. The other class of cases, where arc 
lamps are supplied directly from constant- 
pressure dynamos, occurs where series of 
two or more arcs are operated at constant 
pressure, because all of the lamps in each 
series are wanted when any is necessary, 
as in some large buildings, industrial 
works, and for street lighting. Arc lamps 
operated by electric railway systems are 
in almost every case connected first in 
short series, varying in the number of 
lamps each, according to whcther open 
or enclosed arcs are used, and then enough. 
of these series in multiple with each other 
to give the required capacity. In that 
department of arc service where the great- 
est possibility exists for series operation 
from constant-pressure dynamos direct, 
namely, in street lighting, comparatively 
little has been done, especially in the 
United States. Throughout the country 
hundreds of thousands of arc street lamps 
nightly burn, the lamps on each circuit 
being all required for the same period, in 
most cases. In the great majority of in- 
stances arc lamps for street lighting are 
operated by the same class of dynamos, 
and often even by exactly the same ma- 
chines that were in use for the purpose 10 
and 15 years ago. These “series,” or con- 
stant-current arc dynamos, are necessarily 
of small capacity, a single machine being 
usually under 100 lamps, or about 80 elec- 
trical horse-power output, because about 
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50 volts must be allowed for each open 
arc lamp and something for line loss, so 
that the pressure of a constant-current 
dynamo, operating 100 open arcs on a 
series circuit, reaches nearly 6,000 volts. 
Such a high pressure has been found to 
be impracticable for overhead arc lines in 
most parts of the country, because of the 
serious leakage of current from them in 
wet weather and the general difficulty of 
insulation. Arc dynamos of 50-lamp cą- 
pacity are, consequently, in much more 
general use than are those for 100 arcs, 
though 150-lamp machines are sometimes 
used. In many central stations, doing a 
large amount of street lighting, dozens of 
these small are dynamos for the supply 
of street circuits may be found usually 
driven by belts. Efficiency in these con- 
stant-current dynamos is quite low, often 
only 75 to 80 per cent, partly because of 
their small individual capacities, but more 
especially by reason of the necessarily 
inherent construction for the production 
of constant current. 

In order to avoid the disadvantages in- 
cident to the operation of many small, 
constant-current dynamos at central sta- 
tions constant-current transformers and 
rectifiers have been introduced to supply 
series lines of arc lamps from alternating 
generators. With the constant-current 
transformers alone, series of alternating 
arcs are operated, but if direct-current arcs 
are wanted the rectifiers must be used with 
the transformers. These constant-current 
transformers have the property of regu- 
lating the current in the lamp circuit so 
that it remains nearly constant, whatever 
the variation in the number of lamps on 
the circuit in operation, as do arc dyna- 
mos. Constant-current transformers and 
rectifiers for each arc-lamp circuit, in ad- 
dition to the necessary dynamo capacity, 
cause a material increase in the expense of 
central station equipment, and there are 
some problems in connection with these 
devices yet to be solved. It is not clear as 
yet that constant-current transformers in 
connection with rectifiers will generally 
displace the old arc dynamos that are still: 
doing the great share of street lighting. 
Meantime the operation of arcs directly 
from constant-pressure circuits, both di- 
rect and alternating, is making progress 
as above noted. The greatest impediment 
to the more rapid extension of arc service 
from constant-pressure lines, in the case 
of lamps in multiple, and also where series 
of arcs are required, each lamp of a series 
burning as long as any of the others, as in 
street lighting, is the cost of the arc-lamp 
lines. Where arc lamps are operated from 
the constant-pressure mains that supply 
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the incandescent service, the voltage at 
which the branches to arcs are served is 
usually 110 or 220, to correspond with 
the voltage of incandescent lamps, or that 
of a three-wire system which operates 
them. In the comparatively few in- 
stances where 220-volt incandescent lamps 
are supplied from a three-wire system with 
a maximum of 440 volts; this pressure is 
available for arc-lamp branches. Either 
of these pressures is a small fraction of 
the 2,000 to 3,000 volts at which series 
arc lines are generally operated, and as 
the weight of copper necessary to trans- 
mit a given amount of electrical energy 
over a fixed distance, at a certain per cent 
of loss varies as the square of the voltage 
at which the transmission takes place, it 
seems at once obvious that the economic 
radius of distribution for arc lamps at 
these low voltages must be much less than 
that with ordinary arc dynamos. In 
cases where large numbers of arc lamps 
for street lighting all require to be oper- 
ated during the same period so that regu- 
lation on the several series circuits is not 
necessary, these lamps may be supplied 
from constant-pressure mains with ad- 
vantage, if the cost of the branches to 
arcs is not excessive. If it can be shown 
that the cost of branches to arc street 
lamps, for the case just noted, is no 
greater thar the cost of lines from regular 
arc dynamos, a single set of large gener- 
ators at the station may supply all of the 
hight required, both arc and incandescent. 
Before entering on a comparison of the rel- 
ative costs of arc lines from constant-cur- 
rent and from constant-pressure dynamos, 
it is well to point out that the volts re- 
quired at each lamp are rapidly changing 
from 50 to 80. The reason for this change 
is the superiority of the enclosed arc, in 
which the volts between the carbon points 
are increased to about 80, because of the 
nature of the gases in which it is confined. 
This rise of lamp voltage obviously reduces 
the number that may be operated on a 
regular arc dynamo of given pressure. 
Thus, while a dynamo of 6,000 volts and 
constant current will operate 112 open 
arc lamps at 50 volts each on a line where 
there is a drop of 300 volts, or five per 
cent, the same pressure suffices for only 
5.400 + 80=%1 enclosed arcs. While 
distribution from constant-current dyna- 
mos is subject to a considerable loss at the 
station, distribution at constant pressure 
involves a similar loss between the mains 
and the ares. This loss is in large part 
a necessary one, from the fact that every 
arc lamp supplied from constant-pressure 
mains must have between it and the main 
a considerable resistance to obtain steady 
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and satisfactory working. Much the 
greater part of indoor lighting with arc 
lamps is now done by the enclosed variety, 
and they may be expected to displace open 
arcs for street service as time goes on, 
as they have already done in some im- 
portant instances. Examples of this 
change are seen in a part of the arc street 
lamps at New York city and in nearly 
3,000 at Boston. Where arc lamps, that 
each require 80 volts only, are supplied 
from either 110 or 220-volt mains it is 
evident that a considerable excess of 
pressure must be consumed by some means 
aside from the arcs, in each case. Thus, 
where an 80-volt lamp is supplied from 
110-volt mains, 110 — 80 = 30 volts must 
be used in resistance in series with the 
arc. Where two enclosed arcs are fed in 
series from 220-volt mains, 60 volts must 
be esubstracted from the line pressure be- 
fore it reaches the lamps. The differences 
of pressure between those at the mains and 
those at the lamp or lamps must become 
a drop between the terminals of a resist- 
ance when the normal lamp current is 
passing. For the cases just cited, the 
losses of pressure between the mains and 
the lamps are usually secured through 
special resistance coils connected in the 
lamp circuits, at or near the point where 
the lamps are in use. The fall of 30 
volts, between the mains at 110 volts and 
the lamp terminals, involves a loss of 
30 =- 110 = 27 per cent of the total energy 
drawn from the line,as does also the drop of 
60 volts between 220-volt mains and the ter- 
minals of two lamps in series. At present 
this large waste of energy serves no useful 
purpose save to reduce the line pressure 
to the required amount at lamps, and to 
ensure steady operation. The arc-lamp 
branches usually are proportioned for only 
a small loss, say two or five per cent, as for 
incandescent service. Under these condi- 
tions the cost of arc-lamp branches reaches 
an excessive figure at comparatively 
moderate distances from the mains, as an 
example will show. Let it be required to 
operate an enclosed arc, requiring six 
amperes and 80 volts, at a distance of 
1,000 feet from constant pressure, 114- 
volt mains, with a drop of four volts in the 
arc-lamp branch. For this purpose a 
No. 5 copper wire, of 0.182-inch diameter, 
is necessary, and the weight of the re- 
quired length of this wire is 200 pounds 
without insulation. At 20 cents per 
pound, this weight of copper costs $40, 
and the cost of insulation, which will vary 
according to its quality, may be as much 
more. . As the weight of copper for this 
lamp branch will vary as the square of the 
distance of the lamp from the main, for 
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a constant loss in it, the cost of the cop- 
per alone, where the lamp ıs 2,000 feet 
distant, rises to $160, which may again be 
doubled to cover insulation. 

If, instead of allowing a drop of only 
four volts in the arc-lamp branch, and then 
30 volts in a special lamp resistance, the 
entire drop of pressure between the mains 
and lamps had been concentrated in the 
branch wires, a very different result as 
to their cost would have been obtained. 
A No. 18 copper wire of 0.040-inch diam- 
eter will deliver six amperes to a lamp 
1,000 feet distant from the mains, where 
the drop of pressure in the branch is 34 
volts, and the weight of bare wire neces- 
sary is only 10 pounds. No. 18 wire 
is too small, however, to carry the six 
amperes without an undesirable rise of 
temperature and, if the wire is exposed, 
its mechanical strength is far too small. 
It is, therefore, impossible to secure the 
full drop of pressure named in an arc- 
lamp branch of the given length, and a 
larger wire must be selected, not for the 
drop of pressure in it but of ample carry- 
ing capacity and mechanical strength. A 
No. 12 copper wire is well suited for the 
purpose where the branch is not exposed 
to very severe mechanical strains, as on 
long spans from pole to pole, and the 
weight of copper in No. 12 wire for this 
branch is 40 pounds, against 200 pounds 
of No. 5 wire, when most of the drop in 
pressure took place in a special resistance 
at the lamp. But in street lighting 
it is often necessary to locate arc lamps 
at distances much greater than 1,000 feet 
from constant-pressure mains, and here 
the full advantage of the large drop of 
pressure in arc branches, instead of that 
in special resistances, becomes evident. 
To provide against the strains incident to 
long spans a No. 10 wire may be selected 
for branches to quite distant street lamps, 
especially where these branches are erected 
overhead. 

Using No. 10 copper wire, an arc lamp 
requiring six amperes and 80 volts may 
be operated at a distance of 2,779 feet 
from 114-volt mains, when the entire drop 
of 34 volts takes place in the wire. This 
result is readily deduced, taking the re- 
sistance of No. 10 wire at 1.02 ohms per 
1,000 feet, from 6 = 31 + ohms, therefore 
ohms = 5.66, and 1,000 (5.66 + 1.02) = 
5,549 feet, because the total length of the 
circuit is double the single distance, which 
is 5,549 — 2 = 2,779 feet. The bare 
wire weighs 31.4 pounds per 1,000 
feet, so that the weight of copper to 
supply an enclosed arc lamp, consuming 
80 x 6 = 480 watts, at a little more than 
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one-half mile from 114-volt mains, is only 
174 pounds. The actual weight of wire 
is somewhat more than this, owing to the 
necessity for insulation. For the case of 
a three-wire system at 228 volts, a series 
of two enclosed arc lamps, requiring six 
amperes and 80 volts each, may be oper- 
ated at the distance of two (2,779) feet 
from the constant-pressure mains, because 
the volts at the two lamps must be 
80 X 2= 160, so that 228 —160=68 
remain as the drop in the branch wires, 
or just twice the drop for the previous 
case. Double the loss of pressure for 
equal amperes in the same size of wire 
obviously implies double the former re- 
sistance and length. Two enclosed arcs 
may thus be operated at a distance of 5,558 


feet, or more than one mile, from constant- 


pressure mains, as commonly employed 
for the three-wire system. The weight 
of copper for each of the two arcs, at 
about one mile from the three-wire mains, 
remains the same as that for the single 
arc at one-half mile from 114-volt mains. 
The differences of pressure between that 
at the mains and that at the lamp or lamps 
for the cases just considered is somewhat 
more than is necessary for steady operation 
at the lamps, but the voltage of incan- 
descent lamps fixes the pressures at the 
mains, some small allowance being made 
for loss in branches, and the excess of 
the main voltage may well be put to some 
useful purpose. It should be held in 
mind that the loss of energy between con- 
stant-pressure mains and arc lamps has 
been found to be fully warranted, because 
of the great economies involved in the use 
of a single type of generators and set of 
mains for both are and incandescent 
lamps. Where arc lamps in series are 
operated from constant-current dynamos, 
the losses at stations, incident to many 
small engines, or to shafting and belting, 
and to the low efficiency of the arc ma- 
chines, are so large that a high efficiency 
for the line conductors is very desirable. 
If the series arc line from a constant-cur- 
rent dynamo has in it a drop of one-tenth 
of the total voltage, the efficiency will be 
below that generally advisable. For the 
cases of one arc lamp at 2,779 feet from 
a 114-volt main, or two arcs at 5,558 feet 
from a 228-volt main, the extension of a 
branch from the main to the lamps is 
much cheaper than the extension of the 
circuit from an arc dynamo to the same 
lamps, if the extension of arc dynamo cir- 
cuit must be equal in length to the branch- 
es from the constant-pressure mains. If 
the lamps each require six amperes and 
80 volts, the pressure available in the arc 
dynamo circuit per lamp is 80 + .90 = 
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88.88 volts, if the line has an efficiency 
of 90 per cent. 

The pressure that may be lost in the 
wire of the constant-current circuit is thus 
8.88 volts per lamp. In the case where 
the circuit from an arc dynamo is to be 
extended to a lamp distant 5,558 feet from 
the nearest point on the line, the size of 
wire necessary to hold the drop in volts 
at that for one lamp is circular mils = 
(5.558 x 10.5 x 6) + 8.88 = 39, 431,which 
very nearly corresponds to a No. 4 
wire. One thousand feet of No. 4 wire, 
bare copper, weigh 126.3 pounds, so that 
the 5,558 fcet in the present case have a 
weight of 702 pounds, or four times the 
weight of No. 10 necessary to supply a 
lamp at tke same distance from constant- 
pressure mains at 114 volts. If two 
lamps are to be operated at a distance of 
5,558 feet from the starting point on a 
circuit from a constant-current dynamo, 
the volts available for the drop in the wire 
of the extension are 8.88 x 2 = 17.76, or 
twice the amount in the previous example, 
so that as the distance is also doubled, 
the size of wire required remains the 
same, though its weight is twice as much 
as before. These examples show that 
where one or two arc Jamps are desired 
at points distant as stated from constant- 
pressure mains at 114 or 228 volts, and 
from a constant-current are circuit, four 
times as much copper must be used to sup- 
ply the lamps from the constant current 
as from the constant-pressure circuit, all 
the factors being as stated. It may be 
fairly said, however, that more than one 
or two arc lamps may often be supplied by 
an extension of a constant-current circuit 
to distances of one-half mile or one mile 
from given points on it. Unless more than 
eight arcs can be connected over the dis- 
tance of one mile, or more than four arcs 
cover the distance of one-half mile, from 
any point where the constant-current and 
constant-pressure circuits coincide, the con- 
stant-current circuit offers no saving of cop- 
per for the line efficiency stated. The mains 
and feeders of three-wire systems at 220 to 
250 volts are now commonly extended to 
distances of as much as one mile from the 
central station. As above pointed out, 
branches from these three-wire mains may 
be economically extended in any direction 
to a distance of one mile for arc lamps, so 


that, if the station is in the centre of the 
district served, are lamps may be supplied 
over an area four miles square where 220 
or 250-volt incandescent lamps are dis- 
tributed on the two-wire svstem, the ad- 
vantages for are-lamp distribution remain 
the same as for the three-wire svstem 
using 110-volt lamps. On three-wire sys- 
{ems using 250-volt incandescent lamps 
and thus having a maximum pressure of 
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about 500 volts, and also on street railway 
systems of 500 to 600 volts, the economi- 
cal area of arc service is further extended. 
At about 110 or 220 volts it is necessary 
to consume the excess of pressure above 
80 or 160 volts in resistance, independent 
of the amount of resistance required for 
regulation, because the former of these 
voltages is not enough for two and the 
latter not enough for three enclosed arcs. 
Where 500 or 600 volts are available at 
the constant-pressure mains, the number 
of arc lamps that are operated in each 
series between the mains may be raised 
to the point where further increase would 
render their action unsteady. The per 
cent of total pressure that may be con- 
sumed in are lamps on constant-pressure 
mains, With steady operation, is not uni- 
form, but varies to some extent with the 
lamp construction. If one-fifth of the 
total pressure between mains is expended 
in resistance apart from the electric arcs, 
steady operation will be assured for almost 
any good lamp. Applying this rule to a 
500-volt circuit of constant pressure, 100 
volts should be consumed in resistance 
and 400 used in the arc lamps. As each 
lamp requires 80 volts, five enclosed arcs 
should be connected in series with enough 
resistance to cause a drop of 100 volts with 
the six amperes of current. Using No. 10 
wire as before, with a resistance of 1.02 
ohms per 1,000 feet, and noting that the 
resistance of the line should be 16.66 
ohms, it appears that the length of wire 
used for each series of arc lamps may be 
16,333 feet. The distance to which the 
series of five arcs may extend from the 
500-volt mains is thus 8,266 feet or one 
and one-half miles with No. 10 wire. Ifa 
larger wire is used the distance at which 
arcs may be served from, either any point 
on the mains or from the station, is in- 
creased in proportion to the area of the 
conductor. Thus if No. 7 wire is em- 
ployed, the series of five ares may extend 
three miles from the main or station, as 
this wire has twice the section of a No. 10. 
As 500-volt feeders and mains often ex- 
tend three or four miles from the generat- 
ing station, the radius of economical dis- 
tribution for are lamps from the station 
is little, if anv, under five miles. Still, 
another expedient remains for the oper- 
ation of are lamps for street lighting from 
stations having 500-volt generators. Two 
of these 500-volt generators may be con- 
nected in series during the times that 
street lamps are wanted, and series of ares 
connected to the 1,000-volt supply thus 
created. Each series of lamps will con- 
tain 10 80-volt arcs, leaving 200 volts for 
the loss in the line resistance. With No. 
10 wire the total length of line may be 
32,666 feet for each series of 10 lamps, 
from the station or from any point on the 
1,000-volt mains. This corresponds to a 
radius of operation of three miles from 
anv point on the mains with No. 10 wire. 
If No. 7 wire is used the radius of oper- 
ation is doubled to six miles. The 1,000- 
volt mains may well extend several miles 
from the station, so that the radius of 
operation may be extended to eight or 
10 miles with less copper than an efficient 
system from a regular are dynamo. 
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Views, News 
and Interviews 


The Turin Academy of Sciences will 
award, at the end of the year, its Bressa 
prize, of the value of nearly $2,000, for 
the most important investigation or in- 
vention made in a scientific subject during 
the past four years. 


A measure was recently introduced into 
the legislature of the state of Illinois, at 
Springfield, to institute the electric chair 
as a means of capital punishment. At the 
present time the death penalty is inflicted 
in that state by hanging. 


The Reentgen Society, London, offers 
as a gift from its president, Dr. J. Mac- 
intyre, a gold medal to be awarded to the 
maker of the best X-ray tubes. They 
must be forwarded to 20 Hanover square, 
London, so that they arrive not later than 
May 1, 1901. 


In stringing the long-distance telephone 
line of the American Telephone and Tele- 
graph Company between New York and 
Boston, aerial lines were used to span 
rivers in order to avoid the inductive effect 
of submarine cables. In crossing the 
Connecticut River, near Middletown, Ct., 
the span is 1,300 feet long. Structural 
steel towers were erected on either bank, 
the 40 wires of the system being stretched 
between them. The wires are placed in 
groups of 10 on each arm, about 12 
inches apart, and insulated by saddle- 
shaped insulators, being strung at equal 
tension to avoid accidental crossing in 
windy weather. 


It is strange how the old “chestnuts” 
seem to go through some process of revivi- 
fication, like the Phanix. Here is one 
that the esteemed Cincinnati Enquirer 
has resuscitated from its sleep of years: 

“Anderson, Ind., January 16.—A num- 
ber of people here have found that the 
little pieces of carbon that are found on 
the street where the electric light trim- 
mers drop them are apparently a splendid 
remedy for rheumatism. The broken 
pieces are carried in the pockets or are 
placed near the seat of the pain. The 
wife of a well-known business man had 
rheumatism in her feet until she could 
hardly walk. She put pieces of this car- 
bon in her stocking and is now completely 
well. There are a number of cases here 
where it is said the carbon has effected 
noteworthy cures.” 
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pa g PERSONAL. 


Mr. A. L. Bagnall, a member of the 
well-known electrical engineering firm of 
Bagnall & Hilles, of Yokohama, Singa- 
pore and Manila, is visiting the United 
States to purchase supplies for a proposed 
electric railway in Tokio, Japan. While 
in New York city -Mr. Bagnall made 
his headquarters at the offices of the New 
York Insulated Wire Company, 15 Cort- 
landt street. 


Mr. A. Wilford Zahm has resigned as 
secretary and general manager of the Man- 
hattan Light, Heat and Power Company, 
of St. Paul, Minn., to become general man- 
ager of the Light, Heat, Transit and Pub- 
lic Service Company, of St. Cloud, Minn. 
The latter company is a recent consolida- 
tion of heating, power and electric rail- 
way interests. 


Mr. E. F. Seixas has resigned the posi- 


tion of general manager of the Amster- 
dam, N. Y., Street Railroad to become 
general manager of the Niagara, St. 
Catherines & Toronto Railway, and the 
Niagara Falls, Wesley Park & Clifton 
Tramway Company, succeeding Mr. F. A. 
Cheney. 


Mr. Stewart S. Neff, a well-known rail- 
road man, has been appointed superintend- 
ent of the elevated roads of the Boston, 
Mass., Elevated Railway Company. Mr. 
Neff will establish a kindergarten for the 
education of trainmen in signals, auto- 
matic air brakes and the multiple-unit 
system of electrical control. 


Honorable Allan L. McDermott, of 
Jersey City, N. J., has been elected presi- 
dent of the Washington Traction and 
Electric Company, of Washington, D. C., 
succeeding Mr. Frederick C. Stevens, who 
will hereafter devote his attention to the 
West End National Bank, of which he is 
president. 


Mr. S. G. McMeen, chief engineer for 
the Central Union Telephone Company, 
Chicago, Ill., will lecture before the engi- 
neering students of Purdue University, La 


Fayette, Ind., on February 27, his subject 


being “Modern Developments in Tele- 
phony.” l | 

Mr. C. C. Warren, president of the 
Warren Electric Manufacturing Company, 
Sandusky, Ohio, accompanied by Mrs. 
Warren, sailed from New York on the 
Quebec Line steamship Trinidad for Ber- 
muda, on February 16. 

Mr. W. F. Greenwood, chief engineer 


and general manager of the Havana Elec- 
tric Company, of Havana, Cuba, is visit- 


ing New York city on business. 
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Mr. W. J. Clark, of London, manager of 
the General Electric Company’s foreign 
department, is visiting New York city. 

Mr. Harold Fraser has been appointed 
superintendent of the gas and electric 
hight plant at Brockville, Ontario. 
> 

Electrolytic Phosphorus. 

There has recently been patented in Ger- 
many a process for the electrolytic prep- 
aration of phosphorus from phosphoric 
acid and charcoal. The illustration here- 
with gives an idea of the arrangement of 
the apparatus. Free phosphoric acid is 
concentrated by boiling to a density of 
from 60 to 70 degrees Beaumé and is 
mixed, while still hot, with coarse char- 
coal or coke in the proportion of from four 
to five parts by weight of the acid to one 
of the carbon. This mixture is charged 
through the funnel E into the apparatus 


APPARATUS FOR MAKING ELECTROLYTIC Puos- 
PHORUS. 

as shown. The bottom of the cylindrical 
chamber is formed by a heavy cake of 
carbon A, and through the lid projects 
downward the carbon rod K, which forms 
the negative electrode. The apparatus 
sets in @ pan as shown, through which is 
connected the positive terminal of the 
feeding circuit. Current is applied at a 
pressure of 120 volts, from 80 to 150 am- 
peres being ordinarily absorbed in the 
process. As soon as the greater part of 
the phosphoric acid is decomposed the cur- 
rent is interrupted for a moment and 
fresh portion of mixture is introduced. 
As very little residium is formed the proc- 
ess goes on for considerable time without 
necessity for cleaning or dismantling the 
apparatus. The phosphorous vapors pro- 
duced are let off through the pipe B to 
appropriate condensing chambers. This 
process is known as the Dile system. 

Dr. F. J. Machalske, of Long Island 
City, N. Y., has lately been experimenting 
on a large scale for the production of 
phosphorus directly from phosphate rock 
without the latter undergoing any prelim- 
inary chemical treatment. The details of 
this method are not at present available 
for publication but the method is one in 
which the electric furnace is used. 
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In the course of the experiments, while 
using Tennessee phosphate rock and work- 
ing under a current of 4,000 amperes at 
20 volts, there was eliminated from the 
rock in small quantities a metal of a sil- 
very appearance, having a specific gravity 
of 10.02 and possessing some curious 
properties. It apparently is unaffected by 
sulphuric acid or hydrochloric acid, and 
is very slightly affected by nitric acid. 
At the common temperatures the metallic 
substance seems to be a good conductor of 
electricity, but its resistance increases 
enormously with temperature,.so that at 
100 degrees centigrade it is practically a 
non-conductor. In other experiments 
made by the same investigator he has suc- 
ceeded in producing the valuable substance 
known as carbon tetrachloride by treating 
a mixture of rock-salt, carbon and sand in 
the electric furnace. This substance, to- 
gether with the other chlorides of carbon, 
goes off as a vapor and is condensed. Its 
use in the arts has been somewhat limited 
owing to its scarcity, but it is likely to 
find a considerable usefulness as a solvent. 
Possessing the same qualities as the light 
naphthas and gasolene as regards its power 
to dissolve grease and oil, it is at the same 
time non-inflammable and non-explosive 
and it is thought that the future will find 
its use widely increased. 

The uses of phosphorus in the arts 


are confined at present to the manufacture 
of matches, fireworks and for a few other 
purposes, but the compounds of phosphor- 


us are of the highest value, especially in' 


agriculture, where they are the base of the 
majority of chemical fertilizers. 


-C o 


New York Electrical Society. 


The 212th meeting of the New York 
Electrical Society was held in the rooms 
of the College of the City of New York, 
at 8 P. M., on February 14. Twelve 
names were proposed for membership and 
duly passed, and the lecture of the evening 
was given by Mr. Kempster B. Miller, 
chief engineer of the Kellogg Switch- 
board and Supply Company, of Chicago, 
Ill., his subject being “Modern Telephone 
Engineering.” The lecturer read a most 
excellent paper, illustrating his remarks 
with a number of fine lantern slides. He 
treated the subject both from the stand- 
point of the subscriber and from that of 
the engineer, punctuating his remarks 
with an occasional witticism. At the close 
of the lecture the president of the society 


thanked Mr. Miller in the name of the 


organization, and announced that the next 
meeting would be held in the stables of 
the Electric Vehicle Company, Forty- 
ninth street and Eighth avenue, New York 


city. 


-e 
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Electric | 
Railways 


An electric street railway will soon be 
built between Taunton and Berkeley, 
Mass., by the Taunton & Berkeley Street 
Railway Company, a newly chartered cor- 
poration. 


An extension will soon be made to the 
Pottsville, Pa. Union Traction Com- 
pany’s lines of nine miles. This company 
controls all the trolley lines in Schuylkill 
County and has 46 miles of road. 


Reports are current in upper New York 
state regarding a new trolley line which 
will be constructed by Joseph A. Powers 
and A. B. Colvin from Fort Edward to 
Granville and West Pawlett via Hartford. 


The Little Consolidated, of Cleveland, 
Ohio, is seeking to lay the tracks of its 
proposed Lake Avenue extension across 
the Boulevard and Edgewater Park, and 
it is believed that the enterprise will be 
successful. 


Reports from North Yakima, Wash., 
state that the system of electric roads to 
be operated as feeders to the Northern 
Pacific Railroad is one of the electrical 
enterprises now under consideration in the 
far Northwest. 


At a recent special meeting of the 
Doylestown & Danboro, Pa., Turnpike 
Company it was decided unanimously to 
lease the road to the Doylestown & Easton 
Electric Street Railway Company, which 
will build a trolley line between the two 
cities named. 


Financial arrangements for the Indian- 
apolis, Morristown & Rushville, Ind., 
Traction Company are said to have been 
completed, and the contract for the con- 
struction of the road from Indianapolis to 
Rushville and from Morristown to Shelby- 
ville awarded. 


At a recent meeting of the stockholders 
of the Worcester, Mass., & Blackstone 
Valley Street Railway Company, it was 
decided to build a large power-house on 
the banks of the Blackstone River, and it 
is believed that the site will be either in 
Millbury or Wilkinsonville. 


A franchise has been granted by the 
Baltimore, Md., county commissioners to 
local capitalists for the construction of an 
electric railroad on the Philadelphia road 
from the eastern boundary of Baltimore 
to the Harford County line, near Joppa, 
on the Baltimore & Ohio Railroad. 


Early in the. evening of January 26 
the large power-house of the Metropolitan 
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Street Railway Company, at Ninth and 
Washington streets, Kansas City, Mo., 
was destroyed by fire, entailing a loss of 
$150,000. Besides the destruction of the 
building 56 cars were entirely burned. 


The county commissioners of Rushville, 
Ind., have refused to grant rights of way 
over the Arlington Pike to the Indianapo- 
lis, Morristown & Rushville Traction Com- 
pany, believing that if they did so it will 
establish a precedent which they think 
would be detrimental to the welfare of the 
village. 


The Golden Reward Mining and Milling 
Company, of Spokane, Wash., has decided 
to build a trolley line a mile long from 
the tunnels of its mine to connect with 
the railroad to the Curlew Smelter, thus 
placing the mine in direct communication 
with the mills, making the treating of 
ores an inexpensive operation. 


A large power-house is soon to be built 
in Jackson, Mich., by the Boland electric 
railway interests. Present estimates call 


for between $200,000 and $250,000 for the 


plant, which will furnish power for run- 
ning the cars between Ann Arbor and 
Kalamazoo, with probably further exten- 
sions in the near future. 


It is probable that the proposed electric 
railway between Greenfield and South 
Deerfield, Mass., will be built in the early 
Summer. At a recent mecting of the 
company it was determined to capitalize 
the road for $60,000 and power will be 
obtained from the Conway Electric Light 
and Power Company, at South River. 


Reports from Chatham, Ont., state that 
Ypsilanti, Mich., capitalists are agitating 
an electric road from Windsor to Chat- 
ham. The Americans are represented by 
Mr. Joseph Webb, and the railway com- 
mittees of the councils of Chatham and 
Kent counties recently passed resolutions 
promising to give the road all the support 


in their power. 


Reports from Asbury Park, N. J., state 
that plans are on foot for the construction 
of an intricate system of electric railroads 
throughout the northern part of Mon- 
mouth County. Ten towns will be con- 
nected with intermediate villages and Red 
Bank will be the centre of the system. 
From there the lines will run to Atlantic 
Highlands, being completed during the 
coming August, unless some now unfore- 
seen delay is experienced. 

The breakdown which occurred on the 
Central London (England) Railway, near 
Notting Hill Gate Station, recently, 
caused considerable inconvenience and 
when the train was examined it was found 
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that the brake gear of one of the.coaches 


had become detached, touching the cen- 
tral rail through which the current flows, 
thus causing a short-circuit and melting 
the contact-breaker at the section substa- 
tion, which cut off the current from the 
east-bound track and blocked all the 
trains. The delay was of an hour and 
three-quarters duration. 


The bill which was introduced recently 
into the Assembly of the state of New 
York by Mr. J. T. Smith, of Dutchess 
County, is believed to be in the interests 
of the electric railroad between New York 
and Boston, which will be built by the 
Whitney-Widener-Elkins syndicate to par- 
allel the New York, New Haven & Hart- 
ford steam railroad. The bill in question 
gives a surface railroad the right to acquire 
by condemnation proceedings rights of 
way outside of the corporate limits of 
cities or villages along its route. Similar 
measures have been proposed in the Con- 
necticut and Rhode Island legislatures. 


Press reports from Greenwood, British 
Columbia, state that eastern Canadian 
capital has purchased outright the Green- 
wood Electric Company and the Green- 
wood & Phenix Tramway Company, and 
that $75,000 has been donated by share- 
holders in the two concerns. The tram- 
way company is said to own a valuable 
charter obtained two years ago from the 
provincial government, giving it the right 
to build an electric tramway from Green- 
wood to Phenix, Summit and Deadwood 
camps, with branch lines in the vicinity. 
This road, if built, threatens to become a 
serious competiter of the Canadian rail- 
way. The road, when fully equipped, will 
represent an expenditure of about $1,- 
000,000. 


A great jam and crowd on the Brooklyn 
Bridge marked the inauguration of the 
through electric elevated railroad service, 
in Brooklyn, N. Y., on January 21. Con- 
siderable confusion and much bad temper 
on the part of passengers were manifested 
on account of the new rules of the railroad 
company in dividing the through passen- 
gers from those for local stations. 
sengers who only wanted to go across the 
bridge had -to traverse the entire bridge 
station, passing to the extreme end toward 
Brooklyn before they could effect an en- 
trance to the cars, and at six o’clock in the 
evening the single stairway at that end 
was so crowded that people were unable to 
move through the jam at all. The offi- 
cials of the road state that as soon as the 
people come to understand the new rules 


they will be more easily accommodated 
and better pleased with the service than 
they ever were before. 
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THE NIAGARA FALLS POWER COM- 


PANY’S NEW ALUMINUM TRANS. 
MISSION LINE. 


BY ORRIN E. DUNLAP. 


ii 


The product of the Pittsburgh Reduc- 
tion Company’s plants in Niagara Falls 
and New Kensington, Pa., has made a very 
notable capture in winning the favor of 
the Niagara Falls Power Company, which 
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When the Niagara Falls Power Com- 
pany had developed a sufficient amount of 
power to take up the question of transmis- 
sion, it built a pole line all the way from 
the Falls to Buffalo. On this line three bare 
copper cables, each containing 19 strands, 
were strung. Later this number of cables 
was doubled, so that to-day there are six 
copper cables on the line. This affords two 
three-phase transmission systems. The 


Niagara: FALLS Transmission LINE—THE ALUMINUM LINE 18 SHOWN AT THE RIGHT, 
THE OLD COPPER LINE AT THE LEFT. 


company is now erecting a new power- 
transmission line between N iagara Falls 
and Buffalo, the cables on which are 
aluminum. This is the first aluminum 
adopted by this greatest of all power com- 
panies in any of its transmission schemes 
and as the new aluminum line is to work 
side by side of the present copper cable 
line, there will be an excellent opportunity 
to test the relative merits of the two metals 
as conductors. | 


Niagara end of the line is in the big trans- 
former station adjoining the central 
power station, and the Buffalo end is in 
the terminal station on Niagara street. 

The new transmission line on which the 
aluminum cables are used extends between 
the same points. It follows the old line 
side by side until the south boundary of 
the village of Tonawanda is reached, and 
there, at the point where the transmission 
line crosses the tracks of the New York 
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Central Railroad, it diverges from the old 
line and follows an entirely new right of 
way. This right of way is 30 feet wide 
and runs for nearly 15,000 feet along the 
west side of the New York Central to 
Ontario street, Buffalo. It then runs 
down Ontario street 7,000 feet to the 
terminal station. By taking this new route 
the new line is shortened by over three 
miles as compared with the length of the 
old line. , 
On the new line three aluminum cables 
are strung. The aluminum in these 
cables was made in the Niagara Falls 
works of the Pittsburgh Reduction Com- 
pany, and the wire was drawn in the New 
Kensington, Pa., plant. In each of the 
aluminum cables there are 37 strands, 
which makes their diameter much greater 
than the copper cables on the old line. 
However, their conductivity is expected 
to be about the same. The lightness of 
the aluminum cable makes it possible to 
increase the span between the poles of the 
new line, and while the span on the old 
line is 75 feet, on the new line it will be 
112 feet. This fact of itself is a great 
saving, for it lessens the number of poles 
in the construction. i 
At present Niagara power is transmitted 
to Buffalo at a voltage of 11,000, but as 
soon as the new line is completed, which 
will be within a month, the voltage on 
both lines will be made 22,000, or double 
what it is now. To bring about this 
change will not require any change in ap- 
paratus, for when the transformer in- 
stallation was erected it was built for 
either 11,000 or 22,000 volts. When the 
voltage has been changed it will be possible 
for the Niagara Falls Power Company to 
transmit 30,000 electrical horse-power to 
Buffalo, and this amount of power will 
be ready for the Pan-American Exposi- 
tion. 


——— o> 
OBITUARY. 

Otto W. Meysenburg, of Chicago, ex- 
president of the Siemens & Halske Elec- 
tric Company of America, and of the 
Wells-French Car Manufacturing Com- 
pany, died recently at Alma, Cal., of 
typhoid fever. Mr. Meysenburg was 52 
years of age. 


—_— - —e diba - —— 


Thomas N. Fordyce, of Detroit, Mich., 
who leased the Miami & Erie Canal from 
the state of Ohio, is said to have placed a 
heavy order for electric motors to intro- 
duce electric traction instead of mule tow- 
age on the canal. The ultimate expense 
of the equipment will probably reach 
$500,000, and Mr. Fordyce’s contract for 
the lease of the canal extends 30 years. 
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Massachusetts Electric Companies. 


The Massachusetts Railroad Commis- 
sioners have sent to the Massachusetts 
House of Representatives their answers to 
the questions asked by Representative 
Bullock, of New Bedford, regarding the 
Massachusetts Electric Companies. 

The commissioners state, according to 
the Boston News Bureau, that the Massa- 
chusetts Electric Companies is a voluntary 
association of owners of shares of stock in 
electric light and street railway corpora- 
tions, and as such is not recognized by the 
board; but the companies in which the 
association owns shares issue no stock or 
bonds and effects no consolidation except 
under the supervision of the board and 
upon actual exhibit of corporate property 
and sworn statements of financial condi- 
tions. 

The Massachusetts Electric Companies 
= owns or controls the following companies: 
Beverly & Danvers; Lynn & Boston; 
North Woburn, Gloucester & Rockport; 
Lowell, Lawrence & Haverhill; Brockton 
Street Railway Company ; Newport & Fall 
River Street Railway, and the Hyde Park 
Electric Company. 

These companies represent through cir- 
culation 31 street railway companies in 
Massachusetts, of which one paid divi- 
dends of eight per cent previous to con- 
solidation, two of seven per cent, six of 
six per cent, three of five per cent, two of 
four per cent, one of three and one-half 
per cent, three of three per cent, one of 
two per cent and 12 paid no dividends. 

The Massachusetts Electric Companies 
has outstanding $15,075,000 four per cent 
preferred stock, $13,718,100 common and 
$2,700,000 four and one-half coupon notes. 
It only pays preferred stock dividends. 

The Massachusetts Electric Companies 
is not subject to the anti-stock-watering 
laws, but such laws apply to the corpo- 
rations in which it owns stock. 


— MM 
Canadian Electric Railway Statistics. 


The statistician for the Dominion of 
Canada has compiled some interesting 
figures regarding the 34 electric railways 
of Canada. During the year ending 
December 31, 1899, he says, 630 miles of 
track were used and the total number of 
miles run by cars was 29,646,847. Pas- 
sengers carried numbered 104,033,659, 
which was equal to carrying every man, 
woman and child in the Dominion 20 
times. Compared with the previous year, 
the number of passengers increased nearly 
9,500,000 and the number of miles run 
over 1,000,000. The amount of paid-up 
capital invested in electric railways in 
Canada is $21,700,000. 
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Norwalk, Ohio, As An Electric 
Railway Centre. 


It is believed by local newspapers that 
within the coming year Norwalk, Ohio, 
will hold the most important place and be 
the greatest railway centre in all Ohio, 
having more lines centring and terminat- 
ing in it than any other city in the state. 
In addition to the Sandusky, Milan & Nor- 
walk road seven other roads have been in- 
corporated and are in process of construc- 
tion. The Toledo, Fremont & Norwalk 
road has been built and is in operation as 
far as Monroeville. The Sandusky, Belle- 
vue, Monroeville & Norwalk line is mak- 
ing rapid progress and expects to be in 
operation by early Spring. Rights of way 
have been secured for the Cleveland, Elyria 
& Western road by way of Oberlin to Nor- 
walk, and the Norwalk, Ashland & South- 
ern, a new corporation, is to be pushed to 
an early completion. The officials of the 
Sandusky, Bellevue, Monroeville & Nor- 
walk road say that they will extend their 
lines south to Shelby and Mansfield, con- 
necting with the steam lines of the Balti- 
more & Ohio, Pennsylvania and Big Four, 
while the Sandusky & Interurban Com- 
pany is contemplating a spur from the 
lake south through Ceylon and Berlin 
Heights to Norwalk. 


Electric Shocking Device in a New 
Jersey Court. 


An Italian on trial for assault in a 
New Jersey court recently disavowed the 
retraction of the assertion of the denial of 
the recantation of the confession of the 
falsity of the story he had told when ex- 
amined before and denied that he had com- 
mitted the assault for which he was held. 
To explain his conduct the man said that 
he had been given the “third degree” in 
open court, explaining his statement as 
follows. In front of the Recorder’s desk 
is a brass rail which can be electrified as 
the justice desires. The judge in ques- 
tion had been greatly annoyed by the 
familiarity of prisoners, who would lean 
against his desk and whisper or make 
themselves otherwise offensive. The rail 
had never been used deliberately to force 
a confession until this Italian was shocked, 
though it had been the cause of much 
amusement to the court habitués when 
used on somè prisoner who was too lazy or 
tired or drunk to stand up in a proper 
manner. The Italian stated that his con- 
fession was extorted from him by the elec- 
tric rail, but notwithstanding his protests 
of innocence the jury found him guilty 
as charged. 
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LEGAL NOTES. 


A contract embodied in telegrams is 
held, in Brewer vs. Horst-Lachmund 
Company (Cal.) 50 L. R. A. 240, to be 
sufficient under the statute of frauds. 
The case is accompanied by a note review- 
ing the other authorities on this question. 


An ordinance intended to prevent or 
remedy an abuse of the street-railway 
transfer system by making it unlawful to 
give away or sell any such transfer, is up- 
held in ez parte Lorenzen (Cal.) 50 L. R. 
A. 55, against the contentions that it at- 
tempts to enforce private contracts by pe- 
nal legislation and that it is an unlawful 
deprivation of property. 


An agreement by the agent of a tele- 
phone company to deliver a message at 
destination in consideration of an extra 
charge is held, in Brown vs. Cumber- 
land Telephone and Telegraph Company 
(Tenn.) 50 L. R. A. 277, to be binding on 
the company, notwithstanding the agent’s 
instructions to the contrary, where these 
were habitually disregarded. 


The right to sue in one actiom for in- 
juries both to person and to property 
caused by the same tort is sustained, in 
King vs. Chicago M. & St. P. R. Company 
(Minn.) 50 L. R. A. 161, on the ground 
that the claims are but separate items of 
damages constituting one cause of action. 
The annotation to the case shows that the 
weight of authority in this country 1s to 
the same effect. 


A municipal grant to a street railway 
company of the privilege of using its 
streets for the conveyance of electricity is 
held, in Clarksburg Electric Light Com- 
pany vs. Clarksburg (W. Va.) 50 L. R. A. 
142, to constitute a valid franchise and 
contract within the protection of the fed- 
eral constitution; but an attempt to make 
such franchise exclusive was held void. 
The annotation to this case reviews the 
authorities on the privilege of using 
streets as a contract protected by the con- 
stitution. 

———_—_o@> 
Edison Electric Illuminating 
Company of New York. 


The annual meeting of the stockholders 
of the Edison Electric and Illuminating 
Company of New York city was held at that 
company’s offices, No. 53 Duane street, on 
February 13, 1901, to elect 13 directors 
for the ensuing year and three inspectors 
of election to serve at the next annual 
meeting, and also for the purpose of trans- 
acting such other business as. may properly 
come before the meeting. The entire 
board of directors was reelected. 
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Electric 
Lighting 


An electric lighting system will soon be 


installed at Gary, Minn. 


The board of public works of Water- 
bury, Ct., has recommended that the alder- 
men be empowered to issue bonds for 
$100,000 to install an electric light plant. 


A mortgage for $100,000 has been 
placed on the plants of the Bath, N. Y., 
Electric Light and Power Company and 
the Bath Gas Company, both of which are 
under one management. 


W. E. Herwick, of Akron, and G. A. 
Dodge, of Talmage, Ohio, are said to have 
filed an application with the Wadsworth 
village council for a franchise to erect an 
electric lighting plant in that city. 


The plant of the Texarkana, Tex., Gas 
and Electric Light Company was recently 
destroyed by fire, the loss inflicted reach- 
ing about $15,000. J. L. Griffith is the 
manager and J. J. Conley is the chief en- 
gineer. 


About 40 of the business men of Fond 
du Lac, Wis., have organized a stock com- 
pany to install a new electric lighting 
plant. The company will be incorporated 
for $10,000, with a paid-up working capi- 
tal of $5,000. 


A bill was recently introduced into the 
legislature of Augusta, Me., to incorporate 
the Wilton Electric Light and Power 
Company, with a capital stock of $10,000 
and the right to increase this amount at 


any time up to $100,000. 


It is reported that the local Edison 
Electric Illuminating Company has with- 
drawn its offer of a lease to the Boston, 
Mass., Electric Light Company, on a 10 
per cent basis, as the Morgan syndicate 
has not yet released the latter company. 


A further concession of $60 a year for 
arc lights is said to have been made to the 
city of Denver, Colo., by the present light- 
ing company, which desires, if possible, 
to force the hand of the Lacombe com- 
pany in ordcr to prevent it from entering 
the field. 


Bids are being requested by the Span- 


Ash officials of Ayamonte, in Seville, for 
the electric lighting of that town, the con- 


cession being for 20 years, and the lighting 
power required by the municipality for 
its own use is 2,250 candles. The upset 
price is said to be 7,500 pesetas. 
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Specifications for lighting the city of 
Albany, N. Y., have been completed and 
the interests of the city are said to have 
been guarded in a very careful manner by 
the board of contract and supply. The 
period of the contract is for five years 
between June 21, 1901, and June 21, 1906. 


By reason of the recent rise in the price 
of coal the money appropriated for the 
running expenses of the electric light plant 
in Washington, Ind., has been found in- 
adequate and it is now estimated that to 
run the plant in first-class shape will cost 
the city from $4,000 to $5,000 a month 
more than it gets for private lighting. 


The Rochester, N. Y., Gas and Electric 
Company has purchased the Hinds flour 
mill property in that city and is ex- 
pected to be an enterprising competitor of 
the Citizens’ Light and Power Company, 
which is said to have been purchased by 
a strong syndicate, prominent among 
whose backers are Messrs. William K. 
Archbold, Paul T. Brady and Alden M. 
Young. 

Mayor J. M. Head, of Nashville, Tenn., 
is said to be connected with a commission 
which is in charge of the construction of 
an electric light plant for that city for 
which $150,000 will be expended. Plants 
were visited by Mayor Head in order to 
enable him to determine exactly upon what 
Nashville ought to have, and among those 
seen were the one at the Westinghouse 
works and the large lighting stations in 
Pittsburgh and Allegheny. 


Reports from Philadelphia, Pa., state 
that the United Gas and Improvement 
Company purposes to operate the several 
plants of the Connecticut Railway and 
Lighting Company by power generated on 
the Housatonic River in that state, and 
transmitted at high voltage to the various 
stations in the system. The gas com- 
pany is said to own the entire stock of the 
other company, and it is believed that a 
great saving in operating expense can be 
secured by obtaining power in that man- 
ner. 


The directers of the Edison Electric 
Illuminating Company, of Westchester, 
Pa., recently purchased a large plot of 
land in that town in order to erect upon it 
a much larger building than it at present 
occupies. The demands made upon the 
company at the present time are so great 
that it is unable to care for every one, but 
it is thought that when the new building 
is finished and adequate machinery in- 
stalled there will be no difficulty in hand- 
ling all the business that comes to the com- 


pany. 
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“At the last session of the West Virginia 
Legislature $8,000 were appropriated for 
an electric light plant for the capitol 
building and grounds,” says the Governor’s 
message for the present session. This 
plant has been in operation for perhaps a 
year and has been found satisfactory to the 
officers and clerks in the building itself, 
but as the one dynamo is insufficient the 
Governor recommended that a committee 
be appointed to investigate and report as 
to the advisability of installing another 
one of equal voltage. 


Street lighting by electric arc lamps in 
Paris, France, is said to be making consid- 
erable headway and that in consequence 
of this gas lighting has to a large extent 
been discontinued in many of the more 
important streets, among which is the 
Rue de Rivoli, from the Louvre to the 
Hotel de Ville. The charges for arc 
lighting at the present time are said to be 
excessive but it is believed by those ac- 
quainted with the situation that the 
municipality will eventually acquire the 


lighting enterprises, thereby largely in- . 


creasing them and reducing the cost. 


The recent statements in New York 
papers that telephone operators have been 
greatly annoyed and in some cases injured 
by the flashing of the tiny lamps on the 
switchboards are said to be entirely un- 
founded. One of the young women is 
said to have fallen senseless before her 
board and her illness was attributed to the 
fact that the lights had been substituted 
for the buzzers previously used. Just 
what the permanent effect of the lamps 
will be is not known so far but it is not 
believed that the lamps had any real con- 
nection with the accident to the young 
woman mentioned, who would probably 
have been ill in any case. 


According to recent notices given out 
by the City of London, England, Electric 
Lighting Company, Ltd., until further 
notice by public advertisement the rates 
for electricity will be as follows: Dur- 
ing the March and December quarters 
up to and inclusive of the first six units 
per eight-candle-power lamp or its equiva- 
lent, 16 cents per unit will be charged, 
and for all current consumed in excess of 
that four cents per unit will be charged. 
During the June and September quarters 
up to and including the first three units 
per eight-candle-power lamp or its equiva- 
lent, 16 cents will be charged, and all 
current in excess of three units per eight- 
candle-power lamp four cents will be 
charged. 
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New Home of the Automobile Club 
of America in New York. 


Since its organization the offices and 
rooms of the Automobile Club of America 
have been in the Waldorf-Astoria Hotel, 
in New York city. On February 16 the new 
club rooms were thrown open to the mem- 
bers. The premises are situated in Fifty- 
eighth street and the Plaza, having a 
frontage of 37 feet on Fifth avenue. 

The interior of the building is decorated 
mainly in automobile red, the portiéres, 
draperies and upholstery all being har- 
monic blends of the same color. The fur- 
nishings are solidly elegant. On entering 
the rooms the noticeable feature is a large 
window commanding a view up and down 
Fifth avenue for several blocks and al- 
most facing the entrance to Central Park. 


In a corner of the main room is the libra- 
ry, which is done in green, while on the 
other side of the office is another large 
room set as a Dutch apartment with a gas 
grill at one end, and fittings of an old 
style Holland type. The ceiling, which 
ig of red, is lined with heavy black iron 
beams and large tiles of the same color 
are set in the floor. Delft blue wall paper 
and heavy ebony woodwork aid in pre- 
senting an antique appearance that is 
further emphasized by the massive Dutch 
chandeliersin black lacquered iron. Lockers 
of the same dull hue in wood are provided 
for the members along one side of the 
apartment, while beer steins and clay pipes 
on shelves and racks carry out the design. 
The illustration is presented by courtesy of 
the New York Herald. ‘The club enters 
its new premises with an active member- 
ship of more than 300, 65 per cent of 
whom own and operate their own vehicles, 
several of the members possessing more 
than one machine. 

The topic of conversation at the recep- 
tion, which was held on the opening of the 
new rooms, was the proposed speed legisla- 
tion in the state of New York and the 
coming endurance contest between New 
York and Buffalo in the Autumn. The 
officers of the club stated emphatically that 
they are positively opposed to high speeds 
on public highways and that the run to 
Buffalo would be simply a contest to de- 
termine the endurance of the competing 
vehicles and to illustrate their earnestness 
in that matter the law committee of the 
club has had provided a bill to regulate the 
speed of automobiles through the state and 
which has been introduced at the present 
session of the legislature. In a general 
way the vehicles which will take part in 
the contest will be classified by weight; 
those weighing 1,000 pounds or less being 
put in one class, those between 1,000 and 
2,000 pounds in the second, and those 
above 2,000 pounds in the third. Some 
of the members are said to have contended 
that a fairer way of determining upon the 
classes is to divide the machines according 
to cost, horse-power and cylinder volume. 
The competition for the prizes will be very 
keen, and the contestants will represent 
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most of the nations of Europe and every 
section of the United States. The roads 
between Buffalo and New York are soon 
to be examined and the best possible route 
selected. Stations will then be designated 
for the storage of fuel and electric batter- 
ies and arrangements made for the accom- 
modation of the contestants at the various 
stopping places where each day’s run ends. 
Elaborate records of each machine run 
will be kept, an observer being assigned 
to each vehicle who will note every delay 
or stop, the breaking of a bolt, loosening 
of a nut or other slight accident, all of 
which must be fully explained. From 
these records it is believed that many val- 
uable and instructive lessons in automobile 
building and handling will be drawn. 
The contest will end in the Stadium of 
the Pan-American Exposition in Buffalo. 
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The Independent Telephone Plant- 
at Akron, : Ohio. 


The independent telephone plant in- 
stalled at Akron, Ohio, by the Akron 
Peoples’ Telephone Company was formally 
opened for business on December 1, 1900, 
and was preceded by a public reception the 
afternoon and evening before. Service 
had been given the subscribers for some 
time and all were familiar with the work- 
ing of the system as far as the subscribers’ 
telephones were concerned, but on the 
opening day the public was invited to the 
exchange to see the operating of the cen- 
tral office equipment. The interest taken 
by the business men of Akron in the inde- 
pendent exchange was exceptionally large 


RECEPTION ROOM IN THE NEW QUARTERS OF THE AUTOMOBILE CLUB OF AMERICA, 
New York CITY. 


An Institute Conversazione. 


The council and committee on meetings 
of the American Institute of Electrical 
Engineers have arranged for a conver- 
sazione to be given by that body some time 
in April. Through the courtesy of Co- 
lumbia University, the conversazione will 
be held in the electrical engineering de- 
partment, with the cooperation of Dr. 
Pupin, Professor Crocker, Professor G. F. 
Sever and others of the staff there. While 
the conversazione will be largely social in 
character, a special feature will be the ex- 
hibition of latest electrical apparatus, in- 
ventions, etc., in working order. Mr. T. A. 
Edison, Professor Elihu Thomson, Dr. 
Pupin and others have promised personal 


assistance in this respect. Secretary Pope 
and Mr. W. S. Barstow, chairman of the 
papers and meetings committee, extend 
through the press an invitation to all 
members to contribute features of scien- 


tific interest and to give early notification 


of what they will do in this respect. 


and was shown by the thousands that at- 
tended the reception and carefully ex- 
amined the switchboard. The rooms were 
beautifully decorated with flowers, ferns 
and palms, and the stars and stripes were 
prominently displayed. 

Fig. 1 shows one side of the operating 
room with the switchboard. The equip- 
ment, furnished by the Stromberg-Carl- 
son Telephone Manufacturing Company, 
of Chicago, is of the central energy multi- 
ple switchboard type. The board has a 
capacity for 3,000 subscribers and was 
equipped originally for 1,200 and later 
increased to 1,800 lines. The board is 
provided with visual signals as line indi- 
cators, which rise into view of the oper- 
ator automatically when a subscriber takes 
the receiver from the hook. The signal 
is restored when the operator inserts the 
plug for answering the call. Each oper- 
ator is within reach of a jack connected 
with every line in the exchange, enabling 
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the making of a complete cognection be- 
tween any two subscribers. Simultaneous- 
ly with the indicating of the line signal, 
a pilot lamp is lighted underneath the 
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is for indicating when the subscribers have 
replaced their receivers and remains light- 
ed until the operator makes the disconnec- 
tion. The third set is for indicating when 


Fic. 1.—THe SWITCHBOARD IN THE INDEPENDENT TELEPHONE EXCHANGE AT AKRON, OHIO. 


answering jacks in the centre of the posi- 
tion immediately above the plug itself. 
The connection is made in the usual man- 
ner. te * 
The board is provided with an efficient 
busy test so that any one operator may 
readily know if any line is busy on any 
other part of the board. When a line is 
busy, the operator receives a faint click in 
the receiver when touching the shell of the 
spring-jack with the tip of the plug. 
Every detailed part of the equipment is 
made strong and durable and is mounted 
in a heavy iron frame, which is well braced 
to make it strong and rigid. The frame- 
work is neatly covered with well-finished 
and highly polished quarter-sawed oak. 
Fig. 2 shows the other side of the oper- 
ating room, with the chief operator’s desk 
and the toll-line switchboard. The chief 
operator’s desk is equipped with complete 
Operator’s instrument, proper connecting 
cords, plugs, weights, ringing and listen- 
ing keys and clearing-out signals. It is 
provided with line signals, etc., for lines 
connecting with the various parts of the 
offices and also a monitor jack with each 
operator’s position. It is also provided 
with three sets of miniature lamp signals 
connecting with each operator’s position ; 
one lamp indicates when the subscriber 
has signaled the central office and the 
lamp remains lit until the operator an- 
swers the call. The second set of lamps 
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tween the large number of toll lines cen- 
tering in the office and with the exchange 
and country party lines. Any subscriber 
in the central energy exchange can make 
direct connection with any long-distance 
toll-line system throughout the state and 
connecting lines. 

The desks are neatly designed and sub- 
stantially constructed. ` The outside con- 
sttuction work of the exchange'is of the 
highest standard’; nothing but the best- 
material obtainable was used and put up 
in the best manner possible. 

The company was originally organized 
with a capital of $50,000 and when the 
exchange was started the capital was in- 
creased to $200,000, which was recently 
increased to $500,000 to extend the plant 
throughout the adjoining territory. The 
officers of the company are Will Christy, 
president; E. J. Clapp, vice-president; A. 
B. Conklin, secretary; J. R. Nutt, treas- 
urer, and F. G. Frese, general manager, 
all of whom are heavily interested in other 
large telephone exchanges as well as many 
other lines of business. The Akron plant 
is considered to be one of the best inde- 
pendent telephone exchanges in the state 
of Ohio. = 


New England Lighting Situation. 


Reports from Boston, Mass., say that 
the directors of the Edison and Boston 
Electric Light companies are again dis- 
cussing consolidation. The basis of the 


; association is to be somewhat like the plan 


t 


Fie. 2.—Carer OPERAIOR’s DESR AND TuLL-LINE SWITCHBOARD IN THE INDEPENDENT 
TELEPHONE EXCHANGE AT AKRON, OHIO. 


the operator calls subscribers and the 
lamps are lighted while the operator is 
ringing the subscriber’s instrument. 

The toll board shown is arranged for 
three operator’s instruments and for con- 
necting 45 toll lines or country party lines. 
This board is for making connection be- 


proposed by the Morgan syndicate regard- 
ing the interest return of 1114 per cent 
and 10 per cent respectively to the Edison 
and Boston company stockholders. The 
combination, however, will be more in the 


nature of an affiliation of friendly inter- 


ests rather than a lease by a third com- 
pany. er oan - -œ 
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Telephone anda 
Telegraph 


A new telephone exchange will soon be 
put in North Lewisburg, Ohio, by the Bell 
Telephone Company. 


A new telephone system is being in- 
stalled in the town of Monmouth, Ill., by 


F. L. Bills, of the Union Telephone Com- . 


pany. 


Press reports from Minneapolis, Minn., 
state that the telephone exchange in Al- 
bert Lea has recently been sold for $10,- 
000 to S. H. Cady. 


A franchise was recently granted in 
Wellsville, N. Y., to the Wellsville Tele- 
phone Company, which will operate at 
first a purely local system. 


A franchise has been granted by the 
town of Jackson, Mich., to the United 
States Telephone Company (whose head- 
quarters are at Cleveland, Ohio) to run a 
toll line into Jackson. 


A recently chartered corporation in 
South Dakota is the Woonsocket Tele- 
phone Company, whose capital is $2,500 
and whose incorporators are E. M. Smith, 
J. C. Whiting and others. 


J. C. Rogers, of Hartselle, Ala., mana- 
ger of the long-distance and interested in 
the local telephone system, is reported to 
have sold out to two capitalists who took 
charge of the exchange on February 1. 


A charter has been applied for by the 
Schuylkill Valley Telephone and Tele- 
graph Company, of Pennsylvania, at Har- 
risburg. The company wishes to compete 
with the Pennsylvania Telephone Com- 
pany. 

It is announced that the plant of the 
Citizens’ Telephone Company, Terre 
Haute, Ind., will be in operation within 
60 days. The company is said to have 
been offered $75,000 for its plants and 
franchises, but refused to sell. 


Work is progressing rapidly on the new 
building of the New England Telephone 
Company, on Concord street, Manchester, 
N. H. The new edifice is stated to be a 
model for convenience and is rated as one 
of the best in the company’s service. 


By order of the general council of 
Louisville, Ky., the local telephone fran- 
chise was sold at public auction recently to 
E. M. Coleman for $10,000. Mr. Cole- 
man was the only bidder and states that 
he will start an independent company. 
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Financial arrangements for the In- 
dianapolis, Morristown & Rushville, Ind., 
Traction Company are said to have been 
completed, and the contract for the con- 
struction of the road from Indianapolis to 
Rushville and from Morristown to Shelby- 
ville awarded. 


If present expectations are realized the 
East Side Telephone station, at the corner 
of Sixth and East Grand streets, in Des 
Moines, Iowa, will be ready for business 
about the last of February, thus making 
room in the West Side exchange for about 
250 more subscribers. 


It is probable that in the near future 
the Trunk Line Telephone Company, of 
North Henderson, Ill., will have an ex- 
change in Galesburg, as many farmers 
north of that city are said to be extremely 
anxious that the arrangement shall be 
made so that they easily could communi- 
cate with the city. 


Plans are being made by the Dixie 
Telephone Company, ` of Winchester, 
Tenn., to offer the citizens of that town 
and the vicinity a much cheaper rate than 
has before been offered in that part of the 
state. The matter is in the hands of Mr. 
J. L. Haynes, Jr., who is actively pushing 
the matter to a conclusion. 


An entire reorganization has been voted 
in the management of the Automatic Tele- 
phone Company, of Seattle, Wash., and an 
application has been filed by the company 
to begin work. The officers of the new 


company are E. A. Seeley, president; A. E. 


Edwards, vice-president; A. E. Adams, 
treasurer, and Frank B. Ingersoll, secre- 
tary. 


The Diamond State Telephone Com- 
pany, of Dover, Del., is said to have re- 
cently purchased the telephone line be- 
tween Hepbron Station, on the Baltimore 
& Delaware Bay Railroad, Stillpond and 
Betteron. This will give the two towns 
last named direct communication with 
Baltimore, Philadelphia, Wilmington and 
Washington. 


The annual meeting of the New York 
& New Jersey Telephone Company will 
be held in Brooklyn, N. Y., immediately 
after the special meeting which will be 
held in the same city, on March 1, to con- 
sider an increase.in the company’s stock 
from $8,000,000 to $15,000,000. This in- 
crease will be used from time to time for 
new construction work. 


Press reports from Hazleton, Pa., state 
that a local jeweler by the name of Stephen 
Engle has invented a telephone trans- 
mitter which experts are said to believe 
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will greatly lessen the cost of equipping 
telephone plants. Mr. Engle claims that 
he can make his transmitters as small 
as thimbles and that when manufactured 
in wholesale the cost will be scarcely a 
cent apiece. 


It was recently decided by the directors 
of the Chicago, Ill., Telephone-Company 
to issue $1,000,000 in new stock sometime 
during April. It will probably be deliv- 
ered on April 8 at par to shareholders of 
record of March 27, and will bring the 
figures for outstanding stock at that time 
to $8,000,000. It is also believed that an 
additional million will be issued sometime 
in October. K 


Newspaper reports from Buffalo, N. Y., 
state that a number of West Side business 
men of that city have taken up the matter 
of a municipal telephone exchange and 
have in preparation maps for such a plant, 
proposing to substitute “a private munici- 
pal exchange to connect with all the 
schools. This is to be furnished by the 
Bell Telephone Company and it is ex- 
pected that such a plan would result in a 
big saving to the city.” 


The line of the Cumberland Telephone 
Company between Greenville and Palmyra, 
Ky., has been completed and communica- 
tion can now be made between the New 
Albany exchange and all towns on the 
Paoli Pike as far north as Fredericks- 
burg. The company is said to have over 
850 subscribers at present and will soon 
extend its toll lines to Hardinsburg, where 
it is anticipated that a number of new 
subscribers will be added. 


Dallas, Tex., is the scene of considerable 
agitation for an independent telephone 
system to compete with the Southwestern 
Telephone Company and several confer- 
ences have been held between the leaders 
of organized labor bodies, members of the 
board of aldermen and some of the munici- 
pal executive officers with a view to grant- 
ing a franchise for the establishment of 
such a company to a corporation whose 
Organizers are laboring men. The matter 


is said to have created considerable inter- 
est. 


Reports from southern Iowa state that 
Mr. J. C. Hubinger has sold all his tele- 
phone property in the southeastern por- 
tion of the state to Charles Randall, of 
Chicago, Ill., who is believed to represent 
the Royal Trust Company, of that city. 
The transfer is stated to be absolute and 
the consideration $40,000. The tele- 
phone exchanges included in the deal are 
Montrose, Keokuk, Fort Madison, Weaver, 
Mediapolis, Wapello, Burlington, Fruit- 
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land, Grand View, Muscatine and Colum- 
bus Junction. 

A judge of the circuit court, of Kansas 
City, Mo., recently handed down an opin- 
ion in a case which is considered of na- 
tional importance, when he decided that 
the state of Missouri, represented by the 
state board of equalization, had no legal 
rights to tax the franchises of the Western 
Union Telegraph Company. Prior to Judge 
Henry’s decision the board had prac- 
tically doubled the first valuation of the 
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Farmers in the northern part of Henry 
County, Ind., have decided that they will 
not be without urban improvements, and 
sometime ago united to form a telephone 
company. Four other companies were 
formed in quick succession in the same 
neighborhood and the five operated separ- 
ately for a time, at length forming a pool 
of their respective lines and putting in a 
complete plant to serve the patrons of the 
several companies. The subscribers of the 
company furnished their own poles and 


A New Common BATTERY TELEPHONE. 


company’s actual property and added the 
words “and on all other property, $862,- 
000.” It was this addition that caused 
the company to contest the matter. 


What is practically a new central tele- 
phone exchange has been installed by the 
New York & New Jersey Telephone Com- 
pany in Newark, N. J. The principal 
improvements inaugurated by this change 
will be that the patrons of the system no 
longer have to ring up the central office, 
as when the receiver is taken from the 
hook it lights a lamp on the switchboard, 
thus informing the operator of a call. 
The cables of the system terminate at the 
present time in the distributing rack, 
which accommodates 6,000 wires or 3,000 
circuits, and has an ultimate capacity of 
5,000 circuits.. 


did the construction work themselves, so 
that the line complete, including a tele- 
phone in each house, cost them about $15 
apiece. The farmers in the county are 
said to be very enthusiastic over the suc- 
cess of their experiment. 


The Delaware & Atlantic Telegraph and 
Telephone Company, of Atlantic City, 
N. J., recently gave what is stated to be a 
very impressive exhibition of the wonders 
that long-distance telephony is able to per- 
form. Forty-five gentlemen gathered in 
the private office of Manager Joseph 
Engelke and listened to the intermezzo 
from Cavalleria Rusticana, as played by 
the Palmer House orchestra, in Chicago, 
Ill.; the noise made by a heavily laden 
truck toiling up Beacon street, in Boston, 
Mass., and the creaking of blocks and 
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tackle as the nets off the end of Young’s 
Pier, in Atlantic City, were hauled out of 
the water. It is stated that the sounds 
which came from Chicago and Boston 
were, if anything, more clearly dis- 
tinguishable than those which originated 
a few blocks away. The plant of the com- 
pany is said to be singularly complete and 
is reported to be one of the best in the 
state. 
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A New Common Battery Telephone. 


There is being placed on the market by 
the Couch & Seeley Company, of Boston, 
a telephone for common battery exchanges 
of unique design and which seems to em- 
body some especially desirable features. 

The back of this telephone is a hollow 
casting, highly finished in black, hand- 
somely striped, this being mounted on a 
one-half inch oak backboard as shown in 
the illustration. The space between this 
backboard and the front plate of the cast- 
ing is sufficient for mounting a condenser, 
which is manufactured by the same con- 
cern. The ringer is attached as shown, 
and when the shelf is raised this ringer 
tips forward on hinges so that it is acces- 
sible for any adjustment or other atten- 
tion which may be necessary. This also 
opens up the entire box in such shape as 
makes it easy to reach the hook contacts, 
induction coil and all parts. The cabinet 
work is finished in oak unless specially 
ordered. 

This telephone is equipped with the 
makers’ long-distance, coal grain micro- 
phone and bipolar receiver, both of which 
are too well known to require detailed 
information at this time. They are cov- 
ered by a standard guarantee against de- 
terioration for five years. 

The makers have been furnishing this 
common battery telephone to a limited 
number of exchanges for some time but 
have not placed it on the open market 
heretofore because they wished the instru- 
ment to be given a thoroughly practical 
test from every standpoint. Changes have 
been made since putting out the first in- 
struments of this type, which, while not 
increasing their efficiency, have simplified 
the construction and arranged all parts in 
such a manner as to make them especially 
accessible to the inspector. The makers 
are now placing this instrument on the 
market as their standard type and will be 
gla. to supply detailed information to any 
one interested in this type of instrument. 
The various forms of desk sets are also 
made for common battery purposes and 
for use on any of the various common 
battery systems employed. 
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Corporation 
News 442 


Str. PauL, Minn.—Albert Lea Tele- 


phone Company. $50,000. 


~ ‘CoLumMBus, Onto — Wadsworth Light 
and Water Company, of Wadsworth. $50,- 
000. 


LansinG, Micu.—Homer Electric Light 
and Power Company, of Homer. $14,- 
000. | 


CotuMBus, Ott1o—Ashley ‘Telephone 
Company ; $6,000. Winona Central Tele- 
phone Company; $10,000. 


Ansonia, Ct.—The Ansonia Telephone 
Company has increased its capital stock 
from $20,000 to $25,000. 


ALBANY, N. Y.—Adams Construction 
Company, of Buffalo. 5,000. J. O. 
Munroe and others, directors. 


JEFFERSON City, Mo. — Mercantile 
Electric Company. $100,000. Directors: 
G. Swope, I. Schwab, F. Uhrig and others. 


MILWAUKEE, W1s.—Southwestern Tele- 
phone Company. $5,000. Incorporators : 
G. Lorig, W. J. Sutton and F. J. Koch. 


ZANESVILLE, O10 — Zanesville Tele- 
phone and ‘Telegraph Company has in- 
creased its capital stock from $10,000 to 
$200,000. 


Austin, Tex.—Wichita & Charlie Tele- 
phone Company. $15,000. Incorporat- 
ors: W. D. and D. E. Bentley, H. T. Dunn 
and others. 


CoLumMBsUsS, OHIro—Columbus Battery 
and Specialty Company. $10,000. P.B. 
Chavey, J. W. and G. W. Frost and others, 
incorporators. 


Sr. PauL, Minn.—Hutchinson Tele- 
phone Exchange Company. $25,000. M. 
W. and W. S. Clay, E. J. Stearns and 
others, incorporators. 


Sr. Paur, Minn.—The Mankato Citi- 
zens’ Telephone Company has amended 
its incorporation articles and increased 
its capital stock to $100,000. 


Rarere, N. C.—Durham Traction 
Company. $1,000,000. In connection 
with its street railway lines the company 
will operate an electric lighting plant. 


BALTIMORE, Mp.—The plant of the 
Port Deposit Electric Light Company was 
recently sold to P. E. Tome, of Baltimore, 
for $2,000, subject to a mortgage of $15,- 
000. 


ALBANY, N. Y.—Hunter Fan and 
Motor Company, of Fulton. $100,000. 
The directors are J. C., Thomas, William, 
Robert B., John, Samuel and Mary E. 
Hunter. = 


TRENTON, N. J.—Consumers’ Electric 
Light and Power Company, of Haddon- 
field, $100,000, W, D. Sherrard, W. S. 
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Wright, A. R. Underdown and others, in- 
corporators. 


INpIANAPOLIS, INp.—Plymouth Elec- 
tric Light Company. $10,000. Conners- 
ville ‘Traction Company. $25,000. 
Greensburg & Versailles Traction Com- 
pany. $10,000. 


SPRINGFIELD, ILL.—National Electric 
Security Company, of Peoria. $30,000. 
To manufacture burglar alarms, ete. In- 
corporators: John Bontges, W. Donaldson 
and C. E. Unland. 


WILMINGTON, DeL.—Alaska Townsite 
and Telephone Company, of New York. 
$1,000,000. The object of the company 
is to manage telephones and telegraphs 
and hold real estate. 


MILWAUKEE, WuIs.—An increase of 
stock has been certified to by the Mil- 
waukee Electric Company, the addition 
being $90.000. This brings the ecapitaliza- 
tion of the company to $150,000. 


Trenton, N. J:—Electric Railway 
Equipment Company, of Camden, N. J. 
$25,000.  Inecorporators:..W. H. Heul- 
ings, M. H. Brill, A. S. Wane, of Phila- 
delphia, and G. Sherrard, of Haddon- 
field. 


LoweLL, Mass.—A company soon to be 
incorporated is the Lowell & Southern 
New Hampshire Railway Company, which 
will be incorporated for $40,000 by W. H. 
Anderson, A. J. Ryan, G. A. Richardson 
and others. 


INDIANAPOLIS, IND.—Elkhart Electric 
Company, of Elkhart. $100,000. J. L. 
Dodge, C. F. Hewitt and D. U. Shane, 
incorporators. The Plainfield Telephone 
Company has increased its capital stock 
to $10,000. 


Austin, Tex.—Austin Telephone Com- 
pany. $100,000. Incorporators: J. E. 
Boynton, J. B. Earle, of Waco; C. H. 
Rose, of Columbus, Ohio; J. S. Bailey, of 
Wauseon, Ohio, and G. H. Baker, of De- 
fiance, Ohio. 


ALBANY, N. Y.—Yonkers & White 
Plains Railroad Company. $50,000. Di- 
rectors: Freeman H. Merritt, W. J. Wil- 
son, H. D. Dent and others. The road 
will operate an electric line between Yon- 
kers and White Plains. 


ALBANY, N. Y.—Norwich Gas and 
Electrice Light Company, of Connecticut. 
$100,000. This company is a branch of 
the Union Water, Light and Power Com- 
pany, of East Orange, N. J., which oper- 
ates planis throughout New York state. 


INDIANAPOLIS, IND. — Bloomington 
Light, Heat and Power Company; $10,- 
000; directors: S. V. and A. G. Perrott 
and H. C. Ulen, Jr. Bedford Light, 
Heat and Power Company; $100,000; di- 
rectors: A. C. and J. R. Voris and I. N. 
Glover. 


Lansine, Micu.—Detroit & Chicago 
Traction Company. $4,000,000. Incor- 
porators: W. A. Boland, of Grass Lake; 
W, A. Foote, of Jackson; P. H, Flynn, J, 
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McHenry, F. C. Cochran and I. W. Mc- 
Lay, of New York, and G. J. Corr, of 
Jersey City. 


CHATTANOOGA, TENN.—The Chatta- 
nooga Light and Power Company has ap- 
plied for an amendment of its charter in 
order to increase its capital stock about 
$100,000 to improve its system. The 
contemplated increase will bring the fig- 
ures up to $250,000. 


ReEpwoop City, CAL.—A company will 
soon be formed in this city to build an 
electric road in San Mateo County from 


Redwood City to San Gregorio via La © 


Honda, and will probably be extended, if 
successful, to Big Basin. The capital 
stock will be $450,000. 


HempsteEaD, L. I.A mortgage for 
$150,000 has been filed by the Hemp- 
stead Gas and Electric Light Company, 
in Queens County, payable in gold on 
February 1, 1931, or at the option of the 
company 10 years after date of the mort- 
gage, which is dated February 9, 1901. 


Boston, Mass.—New Bedford & Onset 
Street Railway Company. $200,000. Di- 
rectors: Henry H. Crapo, Thomas B. 
Tripp, Joseph K. Nye, of Fairhaven; 
Charles S. Mendall, of Mattapoisett; 
Charles W. Ripley, of Marion; William 
E. C. Warr and Edward G. Parsons, of 
Wareham. 


TRENTON, N. J.—Portable Electric 
Light and Power Company. $250,000. 
Incorporators: T. P. Morgan, D. T. Mc- 
Laren and J. W. Tompkins, of Jersey 
City. Within a few days a company to 
be known as the Woodbury & Woodstown 
Railway Company will be chartered with 
a capital stock of $450,000. 


JEFFERSON City, Mo. — The Sedalia 
Street Railroad has been sold under fore- 
closure proceedings of first mortgage 
bondholders of the Kansas City Loan and 
Trust Company, and second mortgage 
bondholders of the Trust Company of 
America, of New York, judgments hav- 
ing been given for $218,363 and $53,809. 


Boston, Mass.—Berkshire Street Rail- 
way Company. $1,000,000. To build an 
electric road from the terminus of the 
Hoosac Valley line, in Adams, south 
through Berkshire County to the Connecti- 
cut line. R. D. Gillett, of Pittsfield, 
Mass., is said to be at the head of the syn- 
dicate. W. E. Tillotson, of Pittsfield, is 
also interested. 
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The engineer for the Pittsburgh, Mce- 
Keesport & Connellsville, Pa., Traction 
Company, Wilbur D. Chapman, proposes 
to construct new Connellsville lines in the 
near future, at a probable cost of about 
$2,000,000. Mr. Chapman’s plans are not 
yet complete, but the 80 miles of new 
road required will be mostly short pieces 
to connect up the present merged roads 
of the system. The lines to be construct- 
ed will be between Uniontown and Fair- 
chance, Connellsville and Scottdale, and 
between Scottdale, Buena Vista and Mt. 
Pleasant, 


An Electric Locomotive and 
Crane Car. 

An interesting and useful piece of ma- 
chinery is the combination electric loco- 
motive, flat car, crane and wrecking out- 
fit illustrated in the accompanying en- 
graving. 

The machine is made for operation on 
circuits of 110, 220 or 500 volts, a double- 
trolley system being used to avoid ground- 
ing one side of the circuit. As the prin- 
cipal use of the combination is in the 
yards of works and factories, where it is 
not always desirable to maintain grounded 
circuits, it was concluded by the makers, 
the Bullock Electric Manufacturing Com- 
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pany, of Cincinnati, Ohio, to design the 
machines for double-feed circuits. 

The locomotive is provided with a jib 
crane having an extensible arm, so that 
the radius of operation may be varied. 
With a 10-foot radius the crane will han- 
dle 10,000 pounds. This will provide for 
about as large a single piece as the average 
manufacturing business has to contend 
with. The height of the top of crane from 
top of rail is 13 feet 6 inches. The jib 
can be used at either side of the car, and 
the movement of the arm is controlled by 
the operator within the cab. Cars set 
upon a track parallel to the one upon 
which the crane car stands may be loaded 
and unloaded. The capacity of crane, 
either in lifting power or radius of work 
within certain limits, may be made to suit 
the requirements of manufacturers. 

There is available a space 14 feet by 9 
feet 6 inches upon which may be loaded 
material for transfer from one part of the 
works to another. This feature of the 
car renders it a great convenience and the 
entire load can be handled by the crane, 
the work of loading and unloading being 


quickly accomplished. The capacity of 
the car is 40,000 pounds. 

The side trusses of the car are made of 
cast iron of especial heavy construction to 
provide weight for tractive effect and as a 
counterbalance for the crane. The centre of 
gravity of the car is therefore lowdown and 
well distributed. Regular 33-inch steam 
railroad car wheels and axles are used with 
a nine-foot wheel base. This permits of the 
car taking curves too short for an ordinary 
steam locomotive. The car body is 22 
feet in length over all and 9 feet 6 inches 
wide. While the dimensions of the crane, 
either in lifting power or the radius of 
the work within certain limits, will be 
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changed to suit the requirements of the 
purchaser, there is but one dimension of 
car body as stated. The height from top 
of rail to top of crane is 13 feet 6 inches. 

The cab is provided with sash on all 
sides, permitting the operator to see in all 
directions. It contains the controller 
from which the propelling motors are oper- 
ated, a brake, a main switch from trolleys 
and main-line fuse-block; also controllers 
for the hoisting and swinging motors for 


the operation of the crane. 
> 


Wall Street and the Electrical 
Stock Market. 


On the New York Stock Exchange, 
General Electric closed the week at 21014 
bid and 211 asked, indicating a gain of 
1414 points. A sensational advance oc- 
curred in this stock on Thursday. It 
opened at 19834 and ran up on total sales 
of 6,300 shares to 215, closing at 21114, or 
at a net gain compared with Wednesday’s 
close of 1214 points. It was reported that 
there is a plan under consideration to 
increase the capital stock to the amount at 
which it stood prior to August 17, 1898, 
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when the stock was scaled down 40 per 
cent from $34,712,000 to $18,276,000 
common and $2,551,000 preferred stock. 
Last July the stockholders voted an in- 
crease of $4,415,000 in the common stock 
for the purpose of retiring the debentures. 
The company’s earnings are believed to be 
enormous. A report from Boston says 
that directors of the company profess 
ignorance of any plan under consideration 
for a restoration of the capital stock to 
the amount at which it stood prior to Aug- 
ust 17, 1898, when the stock was scaled 
40 per cent from $34,712,000 and common 
was reduced to $18,276,000. Bond ex- 
changes have now increased the common 
to about $21,000,000. They say that such 
a plan could not be put into effect without 
the new stock being paid for by surplus or 
new money. 

A rumor, circulated on Thursday, that 
the Western Union and Postal Telegraph 
companies would consolidate, was quickly 
contradicted. 

Metropolitan Street Railway, of New 
York, closed at 16234 bid and 163 asked, 
showing a gain of 1% point. Brooklyn 
Rapid Transit closed at 77 bid and 771% 
asked, showing a loss of 114 points for 
the week. Third Avenue Railroad closed 
the week at 121 bid and 122 asked, show- 
ing no change in either price. Manhattan 
Railway, of New York, closed at 1173% 
bid and 118 asked, indicating a loss of 
T% point. 

On the Boston exchange, American 
Telephone and Telegraph closed at 162 
bid and 163 asked. Erie Telephone closed 
at 62 asked and no bid price quoted, in- 
dicating a loss of 1 point in the asked 
price. New England Telephone was not 
quoted. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Electric 
Company of America closed the week at 
8 bid and 814 asked, showing no change. 
Union Traction closed at 3414 bid and 
341% asked, indicating a loss of 1 point 
for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 1514 bid 
and 1614 asked, showing no change. Elec- 
tric Boat closed at 26 bid and 28 asked, 
showing a loss of 1 point. Consolidated 
Equipment closed at 9% bid and 934 
asked, showing no change for the week in 
the bid price and a loss of 14 point in the 
asked price. 

Wall street, February 16. 


o> 


The Winchester Avenue Railroad, of 


. New Haven, Ct., was compelled to stop 


running cars on February 16 because in 
the morning of that day its power-house 
was completely destroyed by fire. 
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THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., were re- 
cently visited by fifty of their representa- 
tives, some of whom came from as far away 
as Portland, Me., and Winnipeg, Manitoba. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, owns the factory making 
“Crystal Lake” cross-arms, pins and brack- 
ets. This company claims, therefore, to be 
in a better position than other western sup- 
ply houses for making prompt and satis- 
factory shipments. 


WOODS, WARING & COMPANY, 21 Van 
Buren street, Chicago, is placing on the 
market a line of electromobiles from the de- 
signs of Mr. Clinton E. Woods, who is well 
known in the automobile field. This com- 
pany has just completed a new catalogue, 
which it will be pleased to send to appli- 
cants. 


D. L. BATES & BROTHER, Dayton, Ohio, 
are mailing their calendar for the current 
year. On the face of the card upon which 
the calendar is mounted appears a photo- 
gravare of two handsome dogs, while the 
back of the card contains the company’s 
price list for January 1, making all previous 
lists void. 


THE EMERSON ELECTRIC MANUFAC- 
TURING COMPANY, St. Louis, Mo., has is- 
sued an attractive brochure of 50 pages un- 
der the title of “That Devil Doubt.” The 
contents of the book are testimonials for 
that company’s desk and ceiling fans and 
alternating-current motors. The cover is at- 
tractively designed in slate and gray. 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, Jersey City, N. J., is mailing a folder 
illustrating the good points of its graphite 
products, pencils, crucibles, etc. It is pre- 
sented as an “old friend in a new dress,” 
and is stated to be particularly valuable to 
any one interested in lubrication. The com- 
pany will be pleased to send it to any one 
interested, and it is well worth the reading. 


THE COLONIAL ELECTRIC COMPANY, 
Ravenna, Ohio, is mailing a handsome 
calendar for 1901. The calendar is mounted 
upon heavy tinted board, and bears on its 
upper end a photogravure of excellent finish 
and quality. The product of the Colonial 
company—Orient and Colonial incandescent 
lamps—is too well known to need any 
further description here, and the company 
reports that the market is active. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia. Pa.. has issued its 
circular No. 62, regarding the application of 
storage batteries to lighting and power sta- 
tions, particularly those of medium size. 
The contents of the folder are from the 
paper read by Superintendent L. G. White, 
of the Columbus Edison Electric Light Com- 
pany, before the Ohio Electric Light Asso- 
ciation at Toledo on August 15, 1900. Seven 
cuts illustrate the folder. 


THE AMERICAN BLOWER COMPANY, 
Detroit, Mich., is mailing its illustrated sec- 
tional catalogue No. 118 regarding the com- 
pany’s A. B. C. system of mechanical draft, 
forced and induced by blowers and exhaust 
fans. The pamphlet is handsomely gotten 
up and contains full particulars of the com- 
pany’s machinery besides valuable tables 
and engravings of plants where the ma- 
chinery is installed. It will be mailed upon 
application to any one interested. 


THE COLUMBIA INCANDESCENT LAMP 
COMPANY, St. Louis, Mo., is daily turning 
out large quantities of its well-known lamps, 


ELECTRICAL REVIEW 


the demand for which is said to be increas- 
ing with every month. This company’s 
standard is perfection, and it claims that no 
lamp is permitted to leave the factory until 
the tests have proven St to fulfill in every 
particular the claims made for it. A trial 
order of a barrel of Columbia incandescents 
will convince the most unfriendly of their 
economy, merit, and general utility. 


No. 15 OF THE “FOUR TRACK SERIES” 
of the New York Central & Hudson River 
Railroad Company is a handsome folder de- 
voted to the Pan-American Express, and 
containing much matter of interest regard- 
ing the coming exposition at Buffalo. The 
Pan-American express leaves New York 
daily at 8 P. M., arriving at Buffalo at 
7.25 a. M. the next day. Copies will be 
mailed to any one interested on application 
to Mr. George H. Daniels, general passenger 
agent, Grand Central Station, New York, 
N. Y. 


THE AMERICAN BRIDGE COMPANY, 
New York, has the contract for about 20 
bridges for the Erie Railroad Company, 
2,800 tons of structural steel for the Kings- 
bridge Road power-house on the Third 
Avenue Railroad, New York, and all the 
steel work for the large building to be 
erected by the Montezuma Copper Company 
at Nacozani, Mexico. The American com- 
pany also announces that its sales during 
the month of January were the largest of 
any month since the organization of the 
company, aggregating over 60,000 tons. 


THE AMERICAN ENDOSCOPIC COM- 
PANY, Providence, R. I., is mailing neat 
blotters illustrative of its electrical window 
display signs. The principle of the sign is 
a rim in which are sunk sockets for incan- 
descent lamps, the whole being wired with 
flexible cord which has a plug attached to 
it admitting of connection anywhere the 
owner chooses to place it. The lamps on 
the signs are in series, and take Edison, 
Westinghouse or Thomson-Houston plugs, 
running from four to twenty lamps to each 
sign. Five three-candle-power lamps can be 
run in series on 50 to 60 volts, 20 lamps to 
each sign; and three five-candle-power lamps 
on 100 to 110 volts, with 18 lamps to each 
sign. 


THE CONSOLIDATED RAILWAY ELEC- 
TRIC LIGHTING AND EQUIPMENT COM- 
PANY, New York, is in receipt of a num- 
ber of compliments upon the success of its 
train lighting system. In this system the 
current is generated from the car axle while 
the car is in motion, and supplied by storage 
batteries when the car is stationary. Each 
car carries its own lighting apparatus and 
the cost of maintenance is claimed to be very 
small. Recently a limited train between Los 
Angeles and San Francisco was blockaded 
in the San Joaquin Valley on account of a 
severe rain storm and the train, consisting 
of four cars, laid up for three days and three 
nights. The train was lighted throughout 
by the Equipment company’s system and the 
lights were in constant use. They held up 
in fine shape throughout the entire period. 
The cars running on this line lighted by this 
system are greatly ‘pleasing the railroad 
men as well as the passengers. 


I. P. FRINK, 551 Pearl street, New York, 
has just completed the installation of light- 
ing fixtures for the Second Church of Christ, 
Sixty-eighth street and Central Park West, 
New York city. This church is almost en- 
tirely lighted by concealed lamps backed by 
powerful reflectors that throw all the light 
upon the large domed ceiling, which again 
reflects and diffuses the light all over the 
church. The Frink name has been identi- 
fied for nearly half a century with success- 
ful church lighting by reflecting chandeliers 
and prismatic sun-lights, but this method as 


“ applied to churches is comparatively new, 


though it has been most successfully used 
in fine ball rooms, concert halls, ban- 
quetting rooms, etc., where a soft and per- 
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fectly diffused, but at the same time strong 
light is required by the scheme of decora- 
tions. Mr. George Frink Spencer, manager 
of the Frink business, who has made a spe- 
cialty of this method of lighting, has been 
frequently consulted by leading architects 
and electrical engineers, and has been com- 
missioned to devise and execute the fixtures 
for some of the finest interiors in New 
York. 


THE SHELBY ELECTRIC COMPANY, 
Shelby, Ohio, is mailing one of the 
most unique advertisements gotten out 
for a long time to illustrate the eff- 
ciency of incandescent lamps. Four 
small cards, each bearing an incan- 
descent lamp, are mounted upon a large 
card, and so fixed that they can be revolved. 
Underneath each small card is an arc of 180 
degrees, running from zero on either side 
to 90 degrees in the centre. On the cards 
the incandescent lamps are shown with lines 
radiating from the filaments giving the 
candle-power units at different angles, while 
on the back of the large card is an offer of 
$10 in gold to the first person who writes 
the company stating the position in which 
Shelby lamps can be placed so that they will 
not deliver more light in useful directions 
than lamps of other makes in the same posi- 
tion. In addition to the above offer, $10 
gold is offered to the person first telling the 
company a good reason why Shelby lamps 
should not be used, and $5 will be sent to 
each first person of two classes telling the 
greatest number of advantages Shelby lamps 
have over other makes, and the advantages 
that other makes have over the Shelby lamp. 


THE BULLOCK ELECTRIC MANU- 
FACTURING COMPANY, Cincinnati, Ohio, 
during the week ending February 2, booked 
the sales whfch follow, and at the same time 
issued its Bulletin No. 38, describing elec- 
tric locomotives and crane cars. The bul- 
letin will be cheerfully mailed upon appli- 
cation to the company. 

Joseph Joseph, Cincinnati, Ohio, one 50- 
kilowatt, engine type. 

Manning, Maxwell & Moore, New York, 
one 180-kilowatt, engine type generator; 
ia 35, one 50 and one 65-horse-power mo- 
ors. 

Pittsburgh Engineering Company, Pitts- 
burgh, Pa., one 30-kfilowatt, engine type. 

American Sugar Refining Company, New 
York, one 50-horse-power motor. 

John L. Thompson, Est., Baltimore, Md., 
one 100-kilowatt, engine type generator. 

The New Schuyler Apartments, one 50- 
kilowatt and one 25-kilowatt, engine type 
generators. 

Fore River Engine Company, Quincy, 
Mass., 14 motors of miscellaneous sizes. 
This makes about 40 Bullock motors in all 
which this company has purchased. 

United States Finishing Company, Green- 
wich, Ct., one 75-horse-power motor. 

Mosler Safe Company, Hamilton, Ohio, one 
35-horse-power motor. 

Pacific Coast Borax Company, Bayonne, 
N. J., one 15-horse-power motor. This makes 
about 20 Bullock motors now in operation 
by this company. 

Wolf Process Lea. Company, Summerdale. 
Pa., one machine, 80-kilowatt, engine type. 

Jacob Ruppert, New York, two machines, 
60-kilowatt generators, engine type and 
switchboard, together with several small 
motors. 

National Enameling and Stamping Com- 
pany, Baltimore, Md., one 65-horse-power 
motor. 

Christian College, Columbia, Mo., one 1714- 
kilowatt, engine type generator. 

Bergtheil & Young, London, England, one 
225-kilowatt, type “H” generator, and two 
60-horse-power Teaser equipments for oper- 
ating newspaper press. 

Brown Hoisting and Conveying Company, 
Cleveland, Ohio, one 25-horse-power motor. 

Columbia Chemical Company, Barberton, 
Ohio, one 42\%4-kilowatt, engine type gen- 
erator. 
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A PRIZE OF ONE HUNDRED DOLLARS. 

The Etectricat Review desires to 
publish an article upon the electric light- 
ing central station superintendent — his 


duties, how he may best fit himself for 


them, what steps he must take to insure 
success in that profession, and what type 
of man is best fitted by character, experi- 
ence, education and brain texture for em- 
ployment under conditions of great re- 
sponsibility by owners of such installa- 
tions. We offer a prize of $100 for the best 
article of not less iuan three thousand nor 
more than five thousand words in length, 
received before May 1, 1901. Only arti- 
cles written by members or associate mem- 
bers of the American Institute of Elce- 
trical Engineers, or members of the 
National Electric Light Association will 
be considered. 


SEEKING BY ELECTRICITY. 

When it was announced, some eixty or 
more years ago, that intelligible signals 
could be sent for a long distance over 
metallic wires the statement started a 
ripple of incredulous laughter. When a 
bill was introduced in Congress favoring 
the construction of a line of telegraph 
wires some facetious member of that body 
at once presented another appropriating 
funds to build a railway to the moon. 
The two projects, he said, were equally 
feasible, and certainly equally sensible. 
The telegraph triumphed, however, and 
became the first of tne electrical marvels 
which astonished the world during the 
century recently brought toa close. A few 
decades later the proposal to build a tele- 
graph line under the waters of the Atlan- 
tic instantly secured a respectful hearing. 
It was, perhaps, due to the popular 
familiarity with the cable that no extra- 
ordinary incredulity was displayed when it 
was published abroad that speech could be 
transmitted by electricity, even to great 
distances. The world had grown accus- 
tomed to miraculous performances with 
which the magic name of electricity was 
linked. The telephone was hailed as a 
wonderful and beautiful invention. It 
was, as we now see in retrospect, more 
appreciated as the greatest triumph of 
human skill and invention in its earlier 
days than it is now when familiarity has 
made it commonplace. But its advent 
was, in a way, disastrous to the interests 
of science, for it thoroughly prepared the 
public mind for the reception of any mar- 
vel or of any alleged revolutionary dis- 
covery. It raised the expectation of the 
laity—of those outside the arcana of phy- 
sical science—to a pitch such that nothing 
could greatly exceed it, while nothing 
short of the impossible could satisfy it. 
The accomplishment of telephony, the 
actual extension of the sense of hearing 
over miles of space, simply invited the 
imagination to conceive newer wonders, 
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If one could hear a voice over vast 
stretches of wire, why should not he see 
a picture or a landscape as easily? Why, 
if one could speak with another through 
the electric agency, should he not also see 
him? 

So natural a step it seemed from hear- 
ing to seeing that the discovery of the 
photophone —a method of conveying 
sounds and speech along a beam of light 
—was hailed at once as the precursor of 


a method for seeing along the same wires 


that so successfully transmitted sounds. 
Unfortunately the nature of the trans- 
mission was popularly overlooked. Elec- 
tricity was the agent, and certainly it 
seemed that with its past record of achieve- 
ment no task was beyond the powers of the 
subtle fluid. This view, though, did not 
take into account either the mechanism of 
the sending of sounds by electricity or 
the vastly different natures of the physi- 
cal disturbances known respectively as 
sound and light. 

So far there has been no very prom- 
ising work in this field, although an occa- 
sional experimenter has made extravagant 
claims of successful accomplishment. It 
would be unsafe to say that seeing by wire 
is impossible, for nothing can well be 
stranger or appear more impossible of 
achievement than hearing by wire, but 
certainly little has been done towards solv- 
ing the interesting problem, nor are there 
many phenomena connecting light and 
electrical action which seem to promise 
results in this direction. Still, we may 
believe that some day our descendants may 
be able to see as well as to hear the persons 
with whom they hold long-distance con- 


versations. 


It is interesting, in view of wireless 
telegraphy, wireless power transmission, 
wireless telephony and wireless electric 
lighting, to note that the price of copper 
remains high and the appearance of the 
wire-makers prosperous, 
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THE FACTORY AND THE FOREIGNER. 

It has been a time-honored custom in 
the United States to permit visiting 
foreign engineers and manufacturers to 
inspect freely factories and other indus- 
trial establishments in this country, and 
to take pride in showing them our various 
advances in manufacturing and engineer- 
ing. Indeed, this matter has gone to such 
an extent in some quarters that many of 
our most prominent manufacturing es- 
tablishments, especially those having to 
do with electrical work, have become in a 
measure schools at which foreign visitors 
have been instructed in American ways 
of doing business and American methods 
of manufacture. 

Coincident with the recent extra- 
ordinary expansion of American export 
trade, and the sharp rivalry in many lines 
of business which has been inaugurated 
by the perfection of American methods of 
manufacture and products, there has come 
a feeling of hostility toward us, perhaps 
natural under the circumstances, in many 
foreign centres of industry. Our com- 
petitors have suddenly awakened to the 
fact that we are rapidly outstripping 
them on account of perfected methods of 
production, and after the first shock of 
astonishment at this conclusion has 
passed their natural impulse is at once to 
discover the secret of our methods and to 
avail themselves of it, if possible. 

To this end a representative visits the 
United States. It has been the custom 
for him to find the doors of factories and 
workshops wide open for his reception, 
and the managirg officials of such estab- 
lishments ready and willing to show him 
all they have to show—methods, ma- 
chinery, appliances, and all the rest. Is 
it fair to ourselves to permit this state of 
things to continue any longer? 

Probably the most bitter industrial 
competition that has ever been known will 
mark the first few years of the new 
century. The growth of this country and 
of its industries has necessitated the es- 
tablishment of export markets, and hence 
the competition of our goods with those 
made in other countries. While a great 
part of our superiority in certain direc- 
tions is unquestionably due to well-known 


agencies, still, every manufacturer must 
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have some particular short cut—some 
trick of the trade which he has evolved 
himself, and which is his own private 
property. It is time, we think, that the 
manufacturers awakened to the necessity 
for keeping to themselves any informa- 
tion which may permit their rivals to take 
advantage of them. The natural pride 
with which we have exhibited, perhaps 
somewhat boastingly, our industrial es- 
tablishments to the foreigner should be 
replaced with a still more natural caution 
for fear that he may learn something to 


our disadvantage in the course of his visit. 


DECEITFUL RADIOGRAPHY. 

In a recent number of the London Lan- 
cet is a thoughtful article dealing with 
perverted uses of the Roentgen rays in 
surgico-anatomical In the 
hands of an expert, possessed of a good 
technical knowledge of anatomy, the radio- 
graph is capable of almost indefinite dis- 
tortion, whereby extraneous objects may 
be made to appear as if located in the 
portion of the head or body submitted to 
the rays. 


operations. 


Again, a picture of the brain 
made by the X-ray may show abnormal 
development in almost any portion as 
may be desired by the operator. As the 
Lancet points out, the average person ac- 
cepts the ordinary photograph on faith 
as a likeness and the radiograph as a 
faithful portrait of what he can not him- 
self find out about his interior physiog- 
nomy. But any one who has ever seen an 
“out-of-focus” photograph knows what de- 
formities the camera is capable of produc- 
ing. Cows can be made to seem all head, 
men all feet, houses all big windows and 
doors. When one considers that the radio- 
graph is a record of nothing more than 
what the operator chooses to present, and 
when that presentation must be taken ab- 
solutely on faith, the importance of hav- 
ing an entirely trustworthy and ac- 
curate man to make the record is mani- 
fest. 


ator are honest he may obtain results 


Even when the motives of the oper- 


which, if shown in a camera portrait, 
would stamp the result as a freak. 

The physician upon whose paper the 
Lancet commented has sounded a valuable 
warning against unprincipled practition- 
era, and the journal goes one step further, 
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cautioning the public against allowing 
any one other than an expert to experi- 
The burns and de- 
pilations resulting from the careless use 
of the Roentgen rays have been discussed 
in these columns before and it is but to 
emphasize the warning of the English 
surgeon that the statement and the more 
specific warning are repeated. 


ment upon them. 


a Se en 


Mr. Joseph E. Lockwood, one of the 
pioneer practical electrical men of the 
country, paid a well-deserved tribute to 
the work of Mr. William Stanley in the 
ELECTRICAL REVIEW last week. We thor- 


oughly endorse the credit given to Mr. 
Stanley for his excellent early work in 
the alternating-current field, and believe 
that he is an inventor who is deserving of 
much praise for original and valuable ef- 
fort which has not been confined to any 
one branch of the technical development 
of electrical application. 


A journal called the Manufacturer has 


been having fun with us. In an article 


containing a plea for the adoption of the 


metric svstem it says: 


Anent this bill [the bill for the adoption 
of the metric system in the United States], 
we have read, in technical papers, some edi- 
torials that rank, for linguistic, almost log- 
arithmic, density with any ever furnished 
for the fun of involuted absurdity by Mark 
Twain at his best. One paper talks of Ger- 
many still using Whitworth and Stubb wire 
gauges, “for the simple reason,” it says, 
“that aliquot even subdivisions, according 
to the multiples of two, using the inch as a 
standard of length, seem to come out nearer 
what is desired in practice than any decimal 
multiplication or subdivision of any of the 
metric units so far attempted.” What does 
that mean? Does the metric system do away 
with two or one, or three, or any unit? 


The paper referred to ELEC- 
TRICAL Review. We may be dense—we 
are too dense to know what “logarithmic 
density” is—but we do know that the 
metric system, with its decimal subdivi- 
sion, does away with “two or one or three 
of any unit” as working values so long as 
it remains decimal; it also eliminates the 
convenient eighths, sixteenths and thirty- 
seconds. And it has proved itself in 
actual practice immeasurably inferior to 
the English system of weiguts and meas- 
urements for engineering and manufact- 
uring use. The question of its adoption 
will not be settled by law, but by the con- 
sensus of engineers and manufacturers. 
The Americans and British, who do the 
bulk of the world’s manufactures, use the 
older svstem, while the Germans, who are 
irving hard to become effective competi- 
tors, have been obliged to adhere to the 
older wire and screw gauges, 
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THE INVENTOR OF THE SPEAKING 
TELEPHONE. 


~~ -— 


OPINION OF GRAY’S PATENT ATTORNEY 
CLEARLY SUSTAINING BELL. 


ae u— 


BY GEO. C. MAYNARD. 
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The Washington representative of the 
ELEcTRICAL Review recently called on 
William D. Baldwin, the well-known pat- 
ent lawyer of that city, and asked him to 
write a brief statement regarding Gray’s 
claim “that he showed Bell how to make 
the telephone.” Mr. Baldwin kindly dic- 
tated to a stenographer the explanation 
printed below. Mr. Baldwin is one of the 
most able, conservative and reliable patent 
lawyers in the country and no man in 
Washington stands higher in the profes- 
sion. He has been engaged in active and 
extensive practice for many years and is 
probably better acquainted with the his- 
tory of Gray’s invention than any other 
man living. To the Gray interests he has 
been what Mr. J. J. Storrow was to the 
Bell company. As the attorney for Dr. 
S. 8. White and the Harmonic Telegraph 
Company he prepared the Gray cases for 
the Patent Office and conducted all the Hti- 
gation from the Summer of 1874 up to 
the time of the settlement between the 
American Bell Telephone Company and 
the Western Union Telegraph Company, 
and thereafter continued to represent the 
Gray patents, which passed under the con- 
trol of the Bell company. As Mr. Gray 
had sold out his patents (for which he 
received $500,000), he had no pecuniary 
interests in the business after the settle- 
ment. The facts, as explained by Mr. 
Baldwin, give a very clear idea of the 
legal aspects of the matter and are of 
especial interest at this time: 

MR. BALDWIN’S STATEMENT. 


There can be no better authority on 
this question than Mr. Gray himself. In 
his preliminary statement, in the tele- 
phone interferences, filed November 20, 
1878, he said: 


“An incident which occurred in Milwaukee 
in the Winter of 1875 solved to my mind the 
problem of making a transmitter that would 
copy electrically the physical vibrations of 
the air produced by articulate sounds, and 
I determined to put this into practical shape 
and file it in the Patent Office. About the 
15th of January, 1876, I went to Washing- 
ton, where I spent some time with my at- 
torney in the preparation of a number of 
cases that had been accumulating for sev- 
eral months. This required several weeks 
of time. While there I prepared and filed 
my caveat of February 14, 1876.” 


As in the oath to this caveat Gray swore 
that the invention was incomplete, and he 
needed time to perfect it, he certainly can 
claim no earlier date than this, and at the 
hearing of the interferences he disclaimed 
broadly the invention of the art of trans- 
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mitting speech telephonically, claiming 
what he alleged to be the broader ground 
of the combination of a diaphragm and 
magnet capable of transmitting the com- 
posite tones necessary for the production 
of such speech. This disclaimer was ren- 
dered necessary by the fact that he had 
on February 21, 1877, written a letter to 
Bell in which he distinctly admitted that 
he did not claim to be the first inventor of 
this art of transmitting speech tele- 


phonically. 
In his preliminary statement he con- 


tinues: 

“I constructed and used apparatus similar 
to that described in my caveat during the 
month of June or July, 1876; but being very 
pressingly engaged in the development of 
my harmonic or multiple telegraph system, 
I did not complete my application until Oc- 
tober, 1877. 

“Shortly after filing my caveat, I was noti- 
fied of the pendency of an interfering ap- 
plication, but the notice of such interfer- 
ence was subsequencly withdrawn. A few 
days after this Bell’s Interfering Patent No. 
174,465, of March 7, 1876, was issued. I was 
very busy at the time preparing for the Cen- 
tennial Exhibition, and as on a hasty 
perusal of this patent I could not discover 
that it contained anything relating to an 
articulating telephone, I deferred the com- 
pletion of my application until I could com- 
mand the time to make the necessary ap- 
paratus. To this end I made several ex- 
periments in the exhibition building, as 
opportunities occurred. I talked about and 
explained this invention to a few persons, 
and intended to exhibit it before the ex- 
position was over, and would have carried 
out my intention but for the fact, that, to 
my surprise (as this was the first I knew 
that any one was experimenting on articu- 
lating telephones), Professor Bell placed on 
exhibition a speaking telephone which he 
claimed to have covered by his patent, the 
application for which had been filed simul- 
taneously with my caveat. i 

“I at first determined to say nothing to 
the judges about my work in that direction. 
Subsequently, however, I reconsidered the 
matter, and sent to Washington for a copy 
of my papers, but did not receive them until 
after I had become busily engaged in making 
preparations to exhibit my multiple tele- 
graph system to the Western Union Tele- 
graph Company on the line between New 
York and Philadelphia. My partner, Dr. S. 
S. White, being very anxious that no time 
should be lost in doing this, I was obliged 
to relinquish the matter of the articulating 
telephone for the time being. .. . 

“In the Fall of 1877, upon being notified 
by the Office of the pendency of an interfer- 
ing application, I completed and filed my ap- 
plications, now in interference. 

“The models filed with my applications 
were actual working instruments which had 
been successfully used by me.” 


All that Gray could possibly claim un- 
der this statement was that at the time of 
filing his caveat his invention had assumed 
the form therein disclosed, and yet, not- 
withstanding the fact that on March 7, 
1876, he was notified of Bell’s patent, and 
in June, 1876, he witnessed Bell’s experi- 
ments at the Philadelphia exposition, he 
made no asseveration of his invention at 
the time of that exhibition, and did not 
reduce it to practice until some time in 
1877, when he filed his applications. 

As to Bell, it is sufficient to the pur- 
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poses of this controversy to state that it is 
undoubtedly proved that his application 
was prepared in the Fall or Winter of 
1875,was sworn to in January, 1876, was 
patented in March, 1877, was reduced to 
practice by him in May, 1876, and ex- 
hibited at the Centennial in the presence 
of numerous parties, including Gray him- 
self, in June, 1876, and early in 1877 
went into general public use. 

February 21, 1877, Gray wrote Bell a 
letter, of which the following is an ex- 
tract: 


“Professor A. G. Bell, 
My dear sir: 

I give a lecture in McCormick Hall this 
city, Tuesday evening, the 27th inst., on the 
telephone as I have developed it. I also 
connect with Milwaukee and have tunes and 
telegraphing done from there. I should like 
to explain and exhibit your method of trans- 
mitting vocal sounds as well, but do not feel 
at liberty to do more without permission 
from you. I should explain it as your 
method and not mine, although the Office 
records show a description of the talking 
telegraph filed by me the same day yours 
was filed. The description is substantially 
the same as yours. I was unfortunate in 
being an hour or two behind you. There is 
no evidence that either knew that the other 
was working in this direction.” 


March 5, 1877, Gray wrote Bell, in part, 


as follows: 

“Of course you havehad no meansof know- 
ing what I had done in the matter of trans- 
mitting vocal sounds. When, however, you 
see the specifications you will see that 
the fundamental principles are contained 
therein. I do not, however, claim even the 
credit of inventing it, as I do not believe a 
mere description of an idea that has never 
been reduced to practice, in the strict sense 
of that phrase, should be dignified with the 
name invention.” 


In view of this voluntary concession of 
Gray, it is no wonder that he was com- 
pelled to withdraw from the interference 
on the broad issue, and contest the matter 
of the combination of the diaphragm and 
magnet, nor, in view of the developments 
of these and other well-known facts in the 
subsequent litigation, is it any wonder 
that the Patent Office and courts have 
uniformly sustained Bell’s claim as the in- 
ventor of the speaking telephone. 

In view of the facts stated,it seems use- 
less to ventilate the subsequent attempts 
of Gray to recall his assertions and con- 
test priority with Bell. Every tribunal 
and every counsel who have sided with 
Bell in this controversy have had all sorts 
of insinuations made against them; but, 
to say nothing of counsel, the idea that 15 
or 20 judges would all decide a case one 
way without a firm belief in the merits of 


their decisions, involves a judgment of 
human nature too pessimistic for belief or 
argument. 

In no single instance, it is believed, has 
the judgment of any court or tribunal 
been rendered adverse to the claim of Bell 
as the true, original, first and lawful in- 
ventor of the speaking telephone. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—XVII. 


BY W. ELWELL GOLDSBOROUGH. 


ON PARALLEL CIRCUITS CONTAINING RE- 
SISTANCE, INDUCTANCE AND 
CAPACITY. 


When we have a circuit, such as that 
shown in Fig. 44, containing resistance, in- 
ductance and capacity, upon which the 
electric pressure of an alternator is acting, 
the conditions of balance between the 
forces, as explained on page 188, and dia- 


grammatically shown in Fig. 45, are de- 
i 
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two squares, or 
I= (Eg) +(Eb). (168) 


Therefore, as in Fig. 46, we can lay off 
OB = I, and construct on it as the 
hypotenuse the right-angled triangle 
ODB, in which OD = E g and DB = Eb. 
Then, since from (166) and (167) 


g r 
the tangent of the angle DOB, OD has the 
phase position of the impressed electro- 
motive force relatively to the current 
vector OB ; therefore we can lay off OA 
C 


le 
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pendent upon the values of the constants 
of the circuit, and 


OA=EK=IlyY/r+r7= 

the impressed electro-motive force. 

OB = I = the current flowing in the 
circuit. 

OC =I r = the resistance or effective 
electro-motive force. 

CA = I z = the reactive electro-motive 
force. 


0 a=Z=E -+ I=y r += (151) 
the impedance or the equivalent resist- 
ance of the circuit. 

O c= r = the ohmic resistance of the 
circuit, and c a == z = the reactance or 
the reactive resistance of the circuit. 

From the above it will be seen that 
when the resistance (r = o) equals zero, 
the reactance (z) equals the impedance 
(z); and when the reactance (z = 0) equals 
zero, the resistance (r) equals the imped- 
ance (z) of the circuit. 


Now since 
Emel yry r (154) 
we can write 
1 
I= Eyar- 
r xz 
Nata era 
EY G+, (165) 
when 
r x 
g= mj (166) and b = Poa (167) 


and by s80 doing the current is shown to 
be equal to the square root of the sum of 


in Fig. 46 equal to E. I will, then, as in 
Fig. 45, be in advance of E by the amount 
of the angle ¢ or AOB. 

It will now be evident that 


OB=I=Ey +v = 


the maximum value of the current. 

OA = E = the impressed electro-motive 
force. 

OD = E g = the effective or useful 
component of the current, or that com- 


(165) 


A 
OA@=E 
OB=! 
OC =ir =E, 
CA wn | X -Ey 


0 C 
a 
Oas z 
Oc af 
Ca =g 
O c 
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ponent of the current that is in phase 
with E. 

DB = E d= the wattless component of 
the current, or that component of the 
current that is at right angles to E. 

On page 657, volume xxxvii, it is shown 
that the power developed in an alternating- 


current circuit is equal to the product of ` 


the virtual value of the electro-motive 
force multiplied by the virtual value of 
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the current reduced in the ratio of one 
to the cosine of the phase angle between 
the electro-motive force and current, or 
that the mean power = 


P = E Í cos ọ = cos $. (91) 


Therefore, since OD is in phase with OA, 
OD is called the useful or working com- 
ponent of the current, for since the cosine 
of the phase angle between OD and OA is 
unity, the power developed by them is 
directly equal to the product of their 
virtual values. 

In Fig. 25, on page 657, volume xxxvii, 
is shown a power curve derived from the 
curve of effective electro-motive force 
E, and the current curve. In this case 
the current and electro-motive force are 
in phase, just as OD and OA of Fig. 46 
are in phase with one another. But it is 
shown that the products of all the instan- 
taneous values of E, and the current are 
positive, and that, therefore, there is no 
negative work area developed ; or that all 


-the power represented by the power curve 


is spent in useful work. It follows, in 
the same way, then, that a plot of the 
power curve derived from the harmonic 
curves developed by the vector rotation of 
OD and OA of Fig. 46 would result ina 
power curve showing no negative areas, 
only useful positive working areas. 

In the case of the vectors DB and OA, 
since DB is at right angles to OA, DB is 
called the wattless component of the cur- 
rent. The cosine of the phase angle ADB 


between them equals zero, consequently 


B 


OA =E 
OB=! 
OD = EY = lg 


d O 
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the result of the action between DB and 
OA is productive of no power in a period. 

In Fig. 24 is plotted the energy curve 
that results from the products of the 
instantaneous values of the reactive elec- 
tro-motive force E, and the current. It 
will be remembered that the reactive elec- 
tro-motive force has a phase displacement 
of 90° from the current, and it is shown 
that the mean power exerted by this 


W = M 
- 
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electro-motive force in a period is zero. 
In fact the relative positions of the re- 
active electro-motive force and current 
waves are such that their product produces 
a power curve having equal positive or 
useful and uegative or wasteful areas, or 


an average work area equal to zero. 
Since the vectors DB and OA of Fig. 


46 have the same phase displacement as 


the vectors OB and OD of Fig. 24, 


they will develop by rotation similar and 
similarly situated wave forms and power 
curves. It is, therefore, evident that the 
vector DB of Fig. 46 represents a current 
that is productive of no useful work in 
one or more complete periods, and that 


it is truly a wattless current. 


Having demonstrated the correctness of 
the definitions given of OD = E 4 = I; 
and DB = E b = I, we will now turn to 
the consideration of (g) and (ò) as factors 


in alternate-current working. 


If, in Fig. 46, we lay off d b =b at 


right angles to Od = g, we have, from 
equation (165) and graphically, 
ila Ha 1 
= —~ = = 2 2? =— - 
Ob I+E Y VI + b z? 
(169) 
= the admittance of the circuit = the 


A 


O 
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electro-motive forces for the individual 
circuits can be built up on the electro- 
motive-force vector OA as a common 


reciprocal of the impedance of the circuit. 
O d = g = the conductance of the cir- 


cuit, and (166) 
d b = b = the susceptance of the cir- 
cuit. (167) 


If equation (169) is written in its most 
general form, 
Y = V9 + b? = 
2" 


yt 
Vry + pay 


1 1 
V3 Fe z (169) 


we see that when the resistance equals 
zero, the admittance equals the reciprocal 
of the reactance, and that when the re- 
actance equals zero the admittance equals 
the reciprocal of the resistance. 

r, Éi 
O, cA, 


"2 


Cz 
O, A A, 


Fig. 47 —ALTERNATING-CURRENT MECHANISMS. 

If Fig. 47 be taken to diagrammatically 
represent an alternating-current system 
of parallel circuits containing resistance 
and reactance, the relation of the forces 
involved is shown by the construction in 
Fig. 48. A common electro-motive force 
is impressed at the terminals of each of 
the circuits, therefore the triangles of 


hypotenuse. Take, for example, the 
first circuit, O,C,A,. The resistance of 
this circuit is (7,) and its reactance (z,), and 
the impressed electro-motive force has a 
value E. Then the current in the first 
circuit will have a value equal to 


I= E Vr? Hazh, 


I e aaa _ A 
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Having determined the value of the cur- 
rent, from O describe a circle with a radius 
equal to I, r,, and from A describe a circle 
with a radius equal to I,z,: the inter- 
section of these circles will give two points 
of which the one in advance of OA must 
be taken, as the first circuit has a capac- 
ity reactance factor. Thus the point 
C, is determined. In phase with OC, the 
current vector of I, is laid off as OB,, and 
the vector diagram of the first circuit is 
complete. 

The points C, and B, for the second 
circuit, and the points C, and B, for the 
third circuit, are located in a similar 
manner. The point C, is taken lagging 
behind OA as the inductance is the 
dominating reactive factor of the second 
circuit. 

The value of the current supplied to 
the system by the alternator is determined 
by taking the vector sum of the currents 
in the individual circuits, for since the 
main current from the alternator must 
branch to supply the parallel circuits, the 
currents in the parallel circuits are its 
component parts. Current waves may, 
therefore, be combined in parallel systems 
and their resultants taken in the same 
manner in which electro-motive forces are 
combined in the case of scries circuits, 
the mathematical demonstration of the 
correctness of the method being given on 
page 470, volume xxxvii. 

Following the graphical method the 
currents of the first and second circuits 
are combined by laying off from the point 
B, the line B,B' equal and parallel to the 
line OB,, and the current in the third 
circuit combined with these by laying off 
from the point B' the line B'B equal and 
parallel to the line OB, Then the re- 
sultant of the three component currents 
is OB, a vector which by its length and 
position represents the value and phase of 
the main line current. 

In the case of circuits in parallel there 
is usually but one impressed electro-motive 
force, but there are as many currents as 
there are circuits, no two of which will 
probably be in phase either with one 
another or with the main line current. 
In the present case OB, and OB, are in 
advance of OB, while OB, lags behind 
OB. 

Having determined the values and phase 
positions of the current vectors, from the 
points B, B' and B,, we will drop perpen- 
diculars upon OA, the impressed electro- 
motive-force vector, as shown in Fig. 49. 
By so doing I,, I, and I, are projected upon 
OA and their corresponding effective com- 
ponents, OD,, D,D' and D'D, thereby de- 
termined. But the sum of these pro- 
jections is by construction equal to the 
projection of I, the resultant of I, I, and 
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I,, on OA, or to the effective value of the 
total current. If then (9,), (gs) and (gs) 
equal the conductances of the first, second 
and third circuits respectively, and (g) 
equals the equivalent conductance of the 
system, 
OD, = E g, D,D! = E g, D'D = E g, 
and OD = Eg, 
therefore we may write 
Eg=Eg +Eg +Eg = 
E (9; + 92 + 9s) (170) 
and 


- enya Dees 
GMA at = tt 


Ta Ts . 
Tè + tr + rs + Zs am) 
A r 


by substitution, previous proof and defini- 
tion. Here (r) and (z) are equal to the 
equivalent resistance and reactance re- 
spectively of the system of three circuits 
in parallel. 
From (166) it follows that, 
r=g (r° + 2) 
ee N 
gto 
for since by (169) 


(172) 


therefore 
1 
(7+ 2) = Pro 
Hence we have that 

The equivalent conductance of a system 
of circutts in parallelis equal tothe arith- 
metic sum of the conductances of the 
several component parallel circuits. 

The equivalent conductance of a system 
of circuits in parallel is also equal to the 
equivalent resistance of the system divided 
by the sum of the square of the equivalent 
resistance and the square of the equivalent 
reactance of the system. 

The equivalent resistance of a system 
of circuits in parallel is equal to the 
equivalent conductance divided by the sum 
of the square af the equivalent conduct- 
ance and the square of the equivalent 
susceptance of the system. 

——__-2a-—_—. 


An Interesting Judicial Decision. 


The opinion of Judge Thompson, of 
the United States Circuit Court for the 
southern district of Ohio, in granting an 
injunction restraining the Dayton Fan 
and Motor Company from infringing 
patents belonging to the Westinghouse 
Electric and Manufacturing Company, 
briefly alluded to before in these columns, 
is exceedingly interesting. The suit was 
brought to enjoin the defendant from in- 
fringing letters patent No. 511,559 and 
No. 511,560, granted to Nikola Tesla for 
the transmission of electrical power. The 
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infringement complained of relates to 
claims one and two of the first patent and 
to claims one, two and six of the second, 
as follows: 


“1. The method of operating motors 
having independent energizing circuits, 
as herein set forth, which consists in 
passing alternating currents through both 
of the said circuits and retarding the 
phase of the current in one circuit to a 
greater or less extent than in the other. 

“2. The method of operating motors 
having independent energizing circuits, 
as herein set forth, which consists in di- 
recting an alternating current from a sin- 
gle source through both circuits of the 
motor and varying or modifying the rela- 
tive resistance or self-induction of the 
motor circuits and thereby producing in 


the currents differences of phase as set 
forth.” 


Claims one (1), two (2) and six (6) 
of letters patent No. 511,560 read as fol- 
lows: 


“1. The combination with a source of 
alternating currents, and a circuit from 
the same, of a motor having independent 
energizing circuits connected with the 
said circuit, and means for rendering the 
magnetic effects due to said energizing 
circuits of different phase and an arma- 
ture within the influence of said ener- 
gizing circuits. 

“2. The combination with a source of 
alternating currents, and a circuit from 
the same, of a motor having independent 
energizing currents connected in deriva- 
tion or multiple are with the said circuit, 
the motor or energizing circuits being of 
different electrical character whereby the 
alternating currents therein will have a 
difference of phase, as set forth. 

“6. In an alternating-current motor, 
the combination with the field magnets 
or cores and independent energizing cir- 
cuits of different active resistance and 
adapted to be connected with the line or 
transmission circuit, of an armature 
wound with closed energizing coils or con- 
ductors, as set forth.” 


The defence asserted that the inven- 
tions in suit were covered by a prior pat- 
ent issued to the same inventor and hence 
that the patents specifically referred to 
are void for want of invention. This the 
Judge denied in a peculiarly lucid opinion, 
quoting authorities to show that the de- 
fense of double patenting could not be 
sustained. The Judge says: 


“The Tesla system of electrical power 
transmission is founded on the use of the 
alternating current, as _ distinguished 
from the direct or continuous current. 
The alternating current is regarded as 
preferable for long-distance transmission. 
The properties of the alternating currents 
and the principal elements of the Tesla 
inventions were known, in a general way, 
to men learned in the science of electric- 
ity prior to the issue of the Tesla patents 
of May 1, 1888, but he was the first to 
successfully apply them to power trans- 
mission. In the specification of letters 
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patent No. 382,280, Tesla himself fairly 
states the conditions fettering the trans- 
mission of electrical power prior to May 
1, 1888, and the method adopted by him 
for bettering these conditions. He says: 

“ʻI am aware that it is not new to pro- 
duce the rotations of a motor by intermit- 
tently shifting the poles of one of its ele 
ments. This has been done by passing 
through independent energizing coils on one 
of the elements the current from a battery 
or other source of direct or continuous cur- 
rents, reversing such current by suitable 
mechanical appliances, so that it is directed 
through the coils in alternately opposite di- 
rections. In such cases, however, the po- 
tential of the energizing currents remains 
the same, their direction only being changed. 
According to my invention, however, I em- 
ploy true alternating currents; and my in- 
vention consists in the discovery of the 
mode or method of utilizing such currents.’ 

“This step in advance of old methods 
is conceded to be one involving a high de- 
gree of invention. But for many of the 
purposes of power transmission, the new 
or polyphase system was found objection- 
able on the score of expense, and then the 
next step was taken, by Tesla, which re- 
sulted in the invention of a method of 
operating motors which combined the ad- 
vantages of the polyphase system with the 
inexpensiveness of the single-phase meth- 
od. The new method employed but a 
single transmission circuit from the gen- 
erator, but the motor circuits were made 
to serve all the purposes of the double 
circuits of the original patents. The dis- 
tribution of the current, from the trans- 
mission circuit to the motor circuits, is 
described by Tesla in the specifications 
of patent No. 511,559, as follows: 


“The distribution of current between the 
two motor circuits may be affected by induc- 
tion or by derivation. In other words, I 
may pass the alternating current from the 
source through one energizing circuit and 
induce by such current a second current in 
the other energizing circuit. Or, on the 
other hand, I may connect up the two ener- 
gizing circuits of the motor in derivation or 
multiple arc with the main circuit from the 
source.’ ” 


The opinion then goes on to show how 
the rotary field for starting the motor 
can be obtained by creating a phase differ- 
ence between the motor circuits. The 
Judge quotes again as follows: “To con- 
ceive of the idea of creating a rotary field 
at the motor end of the circuit, not by 
sending separate impulses from vir- 
tually separate machines, but by divid- 
ing the single impulse from a single 
machine, and then causing these divisions 
of impulse to react against each other in 
such a manner as to produce rotation, ap- 
pears to me to have been an idea of a 
highly inventive nature.” 

He considers that the production of a 
retardation of phase by artificial means, 
and its conversion from an element of 


disadvantage to one of usefulness in the 
transmission of electrical power, must be 
regarded as evidence of invention of & 
high order. A decree was entered granting 
damages for past infringement to the 
complainant, and an injunction restrain- 
ing future infringement. 
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PERSONAL. 

Mr. H. H. Windsor has resigned his 
position as managing editor of the Street 
Railway Review, of Chicago, and will 
hereafter engage in organizing and con- 
structing electric railways. Mr. Windsor 
is succeeded in his former position by Mr. 
Daniel Royse, who for the past four years 
has been associated with Mr. Windsor. 


Mr. Albert L. Rohrer, electrical super- 
intendent of the General Electric Com- 
pany’s works at Schenectady, N. Y., was 
the moving spirit in the effort to establish 
a free public library in that city, and is 
credited with having induced Mr. Andrew 
Carnegie to contribute $50,000 toward 
its cost. 

Mr. H. B. Kirkland, of New York city, 
general sales manager for the American 
Circular Loom Company, of Boston, start- 
ed last week on an extended business trip 
which will take him to California and the 
Pacific coast cities. 


Mr. Henry Gordon Stott, electrical en- 
gineer of the Buffalo General Electric 
Company, of Buffalo, N. Y., has been ap- 
pointed superintendent of motive power 
of the Manhattan Railway Company, of 
New York city. 

Professor Hubert V. Carpenter, for- 
merly assistant in physics at the Uni- 
versity of Illinois, has been appointed 
professor of physics and electrical engi- 
neering, at the Washington State College 
of Agriculture, Pullman, Wash. 

In the department of physics at the 
Massachusetts Institute of Technology, 
Boston, Messrs. L. Derr, C. L. Norton and 
Dr. G. V. Wendell have been promoted to 
assistant professorships. 

At the last meeting of the New York 
Electrical Society Mr. C. E. Knox was an- 
nounced as a vice-president to succeed Mr. 
W. E. Burton, whose extended stay in 
England compelled him to resign. 

Mr. J. B. Bennett has resigned his po- 
sition as business manager of the Street 
Railway Journal, to become business man- 
ager of the Municipal Journal and Engt- 
neer, in which he has acquired an interest. 

Mr. D. B. Dean, of the J. G. Brill Com- 
pany, Philadelphia, Pa., is in New York 
city and will be here for several weeks on 
important business for his firm. 

Mr. Geo. J. Kobusch has been elected 
president of the St. Louis & Belleville 
Electric Railway, of St. Louis, succeed- 
ing Mr. John R. Day. 

Mr. C. L. Edgar, president of the Edi- 
son Electric Illuminating Company of 
Boston, was among the visitors to New 
York city this week. 
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l OBITUARY. 

Almerin H. Lighthall, a well-known 
engineer and inventor, was found dead in 
his room in the Bartholdi Hotel, New 
York city, on February 25, with a check 
for $10,000 grasped in his hand. He had 
been staying at the hotel for a week and 
had called a physician to attend him, who 
found that he was suffering from Bright’s 
disease, which is supposed to have been 
the cause of his death. The check was the 
price of a patent Mr. Lighthall had sold 
a few weeks ago to a street railway com- 
pany. Mr. Lighthall was born in Troy, 
N. Y., and was a graduate of the Rensse- 
laer Polytechnic Institute of that city. 
He was a naval veteran of the Civil War, 
having served under Admiral Farragut at 


PROFESSOR PALMER ČC. RICKETTS. 


the battle of Mobile.. He was one of the 
patentees of the cable street railway sys- 
tem, and superintended the building of 
a number of well-known cable roads in 
the United States and abroad. At one 
time he was chief engineer of the Third 
Avenue Railroad, of New York city. 
Under Mayor Gilroy ‘Mr. Lighthall was 
appointed a city engineer for the Park 
avenue improvement. He leaves a widow, 
a son and a daughter. 

William B. Banigan, one of the best- 
known business men of Providence, R. I., 
died at his home in that city on February 
25 from pneumonia. Besides being a suc- 
cessful business man, Mr. Banigan was 
an enthusiastic sportsman. He was presi- 
dent of the Clark Automatic Telephone 
Company, of Providence; superintendent 
of the Marvel and other rubber mills, 
and agent of the Banigan estate. He had 
large business interests in Atlanta, Ga. 
He leaves a wife and one daughter. 
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Professor Palmer C. Ricketts, Presi- 
dent of the Rensselaer Polytech- 
nic Institute. 


Professor Palmer C. Ricketts, director 
of the Rensselaer Polytechnic Institute, 
Troy, N. Y., has been elected president 
and trustee of the institute, succeeding 
the Hon. J. H. Peck, resigned. 

Palmer Chamberlaine Ricketts was 
born at Elkton, Md., in 1856, and was 
graduated from the Rensselaer Poly- 
technic Institute in 1875. Upon his grad- 
uation he was made assistant in mathe- 
matics, and became assistant professor of 
mathematics in 1882. He was made 
professor of rational and technical me- 
chanics in 1884 and director of the insti- 
tute in 1892. 

He has not confined himself to his in- 
stitute work, but has been actively en- 
gaged in the practice of his profession as 
well. He was consulting bridge engineer 
for the Troy & Boston Railroad Company 
1886-87, and held the same position for 
the Rome, Watertown & Ogdensburg from 
1887 to 1891. As engineer of the public 
Improvements commission of the city of 
Troy in 1891-93 he laid out all the new 
streets within the city limits and designed 
a complete system of sewerage for the city. 
In the practice of his profession he has 
also been engineer in charge of the de- 
sign and construction of many other 
bridges, hydraulic’ works, ete. 

Besides writing a “History of Rens- 
selaer Polytechnic Institute,” President 
Ricketts has been a constant contributor 
to scientific and other periodicals; to the 
reports of the United States Commission 
of Education, the reports of the New York 
State Board of Railroad Commissioners, 
the transactions of the American Society 
of Civil Engineers, and the proceedings 
of the Society for the Promotion of En- 
gineering Education. 

He is a member of the American So- 
ciety of Civil Engineers, member of the 
Society of Mechanical Engineers, fellow 
of the American Association for the Ad- 
vancement of Science, ete., and is a mem- 
ber of the Theta Xi Fraternity, the Troy 
Club, the City Club of Corning and the 
Union Club of New York. Professor 
Ricketts is also connected with the man- 
agement of various societies and corpora- 
tions; he is a director of the American 
Society of Civil Engineers, a director of 
the American Society for the Promotion 
of Engineering Education, vice-president 
and a director of the Trojan Car Coupler 
Company, a director of the Standard 
Railroad Signal Company, and a director 
of the Chamber of Commerce of Troy. 
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THE NIAGARA FALLS POWER COM- 
PANY’S SWITCHBOARDS. 


BY ARTHUR B. WEEKS. 


Since the installation of the electric ap- 
paratus in the gigantic power-house on 
the Niagara mane nothing has been 
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Fig. 1.—View oF No. 1 SWITCHBOARD, NIAGARA 
FALLS POWER COMPANY. 


written regarding the many changes and 
additions which have taken place in con- 
nection with the switchboards and their 


accessories. The ensuing description gnd 
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are the only ones of the kind ever built. 
Many power-house visitors will remember 
them as the two large rectangular struc- 
tures of white, enameled brick, occupying 
prominent positions in the centre of the 
long room; the switches being beneath the 
raised platform, in a space called the 
switch-room. 

In Fig. 1 is shown a full view of No. 2 
switchboard—the only photograph ever 
taken from this point of view. The first 
small pedestal is a stand for switch 
levers and rheostat wheel for a rotary 
converter of the Westinghouse make. 
Upon the panel immediately back of this 
stand are the meters for this machine. 
The plug-switches shown are for starting 
the rotary. This machine supplies cur- 
rent for the numerous direct-current cir- 
cuits throughout the power-house, such 
as governor circuits, arc lamps, motors 
for inlet gates, oil-pump motors, and 
others, constituting what is known as the 
shop load. 

The instrument panels are rectangular 
cast-iron frames, opening into the switch- 
room at the base and having hinged doors 
at the back, by which access is gained to 
the numerous instrument circuits and 
meters for calibrating. With the excep- 
tion of the round meters, made by the 


5 


K 
f 


4 
= . 
A 


| E og 
~ o 


Fic. 2.—FEEDER STANDs (aT Riaut), NIAGARA FALLS POWER COMPANY’S SWITCHBOARDS. 


accompanying illustrations will therefore 
be of interest to those who have not fol- 
lowed recent developments and improve- 
ments in this direction. 

The switchboards of the Niagara Falls 
Power Company are unique, in that they 


Weston Electrical Instrument Company, 
all meters are of Westinghouse make, and 
are styled the Niagara type. They are let 
into openings in a white marble slab at 
the front of the panels. 

The second panel is for two turbine 
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exciters, with their ammeters and volt- 
meters. Below these is an air gauge, in- 
dicating a steadily maintained pressure 
of one hundred pounds. All switches are 
operated by compressed air. The levers 


seen on the front face near the top of the 


Fra. 8.—EMERGENCY SwitcH USED oN NIAGARA 
FALLS POWER COMPANY’S SWITCHBOARDS, 


small stands operate the switches by ad- 
mitting air to the switch cylinders. 

Next in order come five dynamo panels, 
each board controlling five of the huge 
dynamos, and every dynamo having a 
corresponding panel and switch stand. 
Each of these stands has levers for field 
circuit-breaker and switch, also a rheostat 
hand wheel, and two alternating-current 
switch levers. Upon the panels are the 
ammeters, voltmeters, and wattmeters for 
both phases. The round meter below is a 
Weston field ammeter. The field rheo- 
stats are beneath the floor, in a recess ex- 
tended from the subway through which 
the wires are carried to outside circuits. 

The stand and panel of the cross-con- 
necting switches come next beyond the 
dynamo panels. Connecting the switch- 
boards, for the purpose of gaining assist- 
ance from the other, can be accomplished 
by these cross-connecting switches; the 
capacity of an alternating-current, cross- 
connecting switch being identical with 
that of a dynamo switch, viz.: 5,000 
horse-power. On the constant-current 
switch panel are four differential watt- 
meters, one for each phase of both the No. 
1 and No. 2 alternating-current bus-bars, 
indicating the amount and direction of 
the current passing over the cross-connect- 
ing cables. The direct-current instru- 
ments upon this constant-current switch 
panel are two differential ammeters, and 
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a differential voltmeter. The voltage of 
the direct-current bus-bars of both boards 
ie ascertained here, by inserting a plug- 
switch into each receptacle respectively. 
The use of one rotary and two turbine 
exciters for each board will bring about 
several combinations for exciting current, 
with the two sets of direct-current bus- 
bars, and their cross-connecting switches. 
Upon the cross-connecting panel are both 
alternating-current and _ direct-current 
connections for paralleling similar bus- 
bars of both boards. The synchronoscopes 
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it can be avoided. By waiting a moment, 
the arc is usually interrupted, as the 
meters indicate. Integrating wattmeters 
for each feeder are placed in the office. 
The Stanley ground-detector is connected 
to each phase of all alternating-current 
bus-bars. Recording voltmeters register 
the voltage for twenty-four hours con- 
tinuously. A compensator connected 
with the Buffalo transmission circuits in- 
dicates the voltage at the Buffalo ter- 
minus. 

In the early history of the power-house, 


Switch-board 
No. 1 


To D.C Bus-bars 


Switch-board 
No. 2 


Fig. 4.—Crose-CoNNECTION OF EMERGENCY SWITCHES, NIAGARA FALLS POWER COMPANY. 


in present use are at the top of the panels 
between the pilot lamps. 

Fig. 2 shows stands of eight feeders, 
having two incandescent lamps on each 
phase, seen through openings near the 
tops. ‘These stands have levers for No. 1 
aud No. 2 alternating-current bus-bars. 
Upon the top of each is an annunciator, 
which indicates on short-circuits the 
feeder giving the trouble. Often the 
feeder switch can be opened when the 
short-circuit lets go for a time, thus avoid- 
ing a shutdown. When this is done, 
however, great care is necessary; for 
should the short-circuit still exist, or cone 
on when opening the switch, a most de- 
structive arc would follow, causing a shut- 
down of itself. A feeder switch can be 
safely opened with a load of 5,000 horse- 
power, though this is not advisable when 


short-circuits were of frequent occurrence, 
but constant improvements have elimi- 
nated most of these troubles. Each fac- 
tory has a circuit-breaker which can be 
depended upon to open the circuit when 
a feeder is affected, unless the short-cir- 
cuit occurs in the cables between these 
places and the power-house, which is not 
likely to take place. At one time, fuses 
of 5,000 horse-power capacity were placed 
upon each feeder under the switchboard ; 
but experience proves circuit-breakers 
better. | 
A most important device upon each 
switchboard is the emergency switch, 
shown in Fig. 3. Its object is to open 
the field circuits of the dynamos involved 
when under severe short-circuits. There 
are times when the short-circuit will burn 
itself clear. This switch is not intended 
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for these cases, nor for those where the 
faulty feeder can safely have its switch 
opened. But for persistent short-circuits, 
this arrangement, very simple in its con- 
struction, is quick and positive in opera- 
tion. The accompanying diagram indi- 
cates its connections. As shown, the en- 
tire load can be thrown off from either 
board, when alternating-current bus-bars 
are in parallel. This can be done only 
when the alternating-current, cross-con- 
necting switch is in, for this lever opens 
and closes a small switch which completes 
the circuit between the two emergency 
switches. Ordinarily both boards are in 
parallel on No. 2 bus-bars. 

Before the present Westinghouse tur- 
bine exciters were put in operation, rotary 
converters taking current from alternat- 
ing-current bus-bars were used as exciters. 
At that time, when a severe short-circuit 
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Fie. 5.—EMERGENCY Swirrcau, NIAGARA FALLS 
PowER COMPANY’S SWITCHBOARDS. 
came on, the bus-bar voltage would drop 
very low, causing the transformer to drop 
out of step and stop, losing the load en- 
tirely. Now, however, the case is differ- 
ent, and recourse must be had to the 
emergency switch, which is operated by 

hand. 

A trip-coil, so called, is a coil of fine 
wire placed about the core of the circuit- 
breaker solenoid, which when energized 
draws up the latch and releases the cir- 
cuit-breaker. The circuit-breakers are of 
the well-known Westinghouse make. Ere 
long No. 1 switchboard, which now has 
four feeder stands in use for the Buffalo 
transmission line and one for a local cir- 
cuit, will be given over entirely to the 
Buffalo lines. There will then be five 
dynamos, five feeders and twenty trans- 
formers operated from No. 1 board for 
sending current to Buffalo, 26 miles dis- 
tant, while No. 2 board will supply the 
local feeders entirely. 

The officers having in charge the elec- 
tric apparatus of the Niagara Falls power- 
house have perfected its system to a very 
high degree of excellence. It has been 


uphill work from the beginning, since 
every portion of the plant was, because of 
its magnitude, necessarily a new depar- 
ture. For this reason, more credit is due 
to the energy and inventive ability of these 
officers than one is likely to realize. 
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Westinghouse. Electric and Manufac- 
turing Company’s Directors’ Report. 


To the stockholders of the Westing- 
house Electric and Manufacturing Com- 
pany: 

On March 31, 1897, the date of the last 
balance sheet submitted to the sharehold- 
ers, the surplus of the company was $2,- 
401,664.28. 

On December 31, 1900, the surplus bal- 
ance amounted to $4,693,197.20 after hav- 
ing in the meantime from current earn- 
ings written off $2,786,.719.14, and in ad- 
dition there has been paid: 
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prised that more complete statements 
have not been previously submitted to 
them, it can only be said that the di- 
rectors, as well as the stockholders who 
own the largest amounts of stock, have 
believed that in view of the existing keen 
competition and the general attitude 
toward industrial enterprises, the interests 
of all would be served by avoiding, to as 
great an extent as possible, giving undue 
publicity to the affairs of the company. 
The greatly increased demand for elec- 
trical apparatus has necessitated large ad- 
ditions to the works and machinery at 
East Pittsburgh, with a corresponding 
increase in capital requirements. The 
company's interests abroad have also as- 
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they were issued, and a further $150,000 
have been purchased for retirement July 
1, 1901. The annual charge of $150,000 
for sinking fund or retiring purposes will 
be cared for by the earnings, without other 
provision in regard thereto. 

To meet the already increased capital 
requirements of the company, which can 
not be cared for from the earnings with- 
out hardship to the sHareholders, $3,000,- 
000 of assenting stock, sold at the best 
price obtainable, but not less than par, 
will suffice. 

Your directors, however, having in 
mind the constant growth of the electrical 
industry, have decided to recommend that 
the capital stock of the company be in- 


Fic. 6.—A VIEW IN THE GENERATOR Room oF THE NIAGARA Faris PoweR Company. (See page 276.) 


Interest on debenture certificates, col- 
lateral trust bonds, dividend scrip and 
other indebtedness, $891,293.09. 

Dividends upon the preferred stock, 
$1,049,122.46. 

Dividends upon assenting stock, $605,- 
512.71. | 

The net shipments or sales have been as 
follows: 

For the year ending March 31, 1898, 
$4,378,060.30. 

For the year ending March 31, 1899, 
$6,901,760.17. 

For the year ending March 31, 1900, 
$11,963,646.33. 

Which latter figures will be very con- 
siderably exceeded during the fiscal year 
ending March 31, 1901. 

It is believed that the foregoing record 
of progress will be satisfactory to all 
stockholders, and if some should be sur- 


sumed large proportions, it having, in ad- 
dition to its ordinary shares in the British 
Westinghouse Electric and Manufactur- 
ing Company, Limited, a cash investment 
of $750,000 in the preferred shares of 
that company, besides a considerable sum 
in the company’s other European busi- 
ness. 

The rapid development in the use of 
electrical machinery warrants the belief 
that even the present large facilities of 
the company will be insufficient to meet 
the demands, and therefore it is the in- 
tention of your directors and managers 
to further increase the facilities of the 
company as rapidly as circumstances war- 
rant. 

Of the $3,500,000 of the company’s 
debenture certificates, $150,000 have al- 
ready been retired in accordance with the 
provisions of the agreement under which 


Pittsburgh, Pa., February 20. 


creased from $15,000,000, the present 
authorized amount, to $25,000,000, such 
increase to consist of shares of the same 
character as those now outstanding and 
known as second preferred or assenting 
stock, to be issued from time to time as 
the directors in their judgment deem to 
he to the best interests of the share- 
holders. 
By order of the board, 
GEORGE WESTINGHOUSE, 

Prestdent. 


At a meeting of the stockholders, held 
in Pittsburgh, February 20, 1901, it was 
decided to increase the capital stock $10,- 
000,000, making the total authorized is- 
sue $25,000,000, including the $4,000,000 
first preferred. It is not proposed to sell 
more than $3,000,000 of the authorized 
new stock at this time. 
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A Novel Electric Sign. 


Upon the front of a building facing the 
small park at the intersection of Broadway 
and Columbus avenue, at Sixty-fifth 
street, in New York city, there is now in 
operation an electric sign of novel and 


Fig. 1.—THREE ‘‘ MONOGRAMB” oR Units Usep 
IN A NOVEL ELECTRIC SIGN. 


highly successful construction, employing 
a principle which permits any legend or 
device to be spelled out up to the capacity 
of the sign—48 letters—and changed as 
often as may be required. 
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cylindrical drum, which is revolved by a 
small motor, thus making the action of the 
sign entirely automatic. 

The monogram is the invention of Mr. 
G. L. Mason, and is the outgrowth of a 
considerable series of experiments extend- 
ing over some time and looking to the 
perfection of the shape and design of the 
various elements entering the letter. It 
has been discovered that 21 compartments, 
arranged as shown in the illustrations, are 
sufficient to exhibit very clearly any letter 
or numeral, and that the average number 
of them in use or illuminated at one time 
is eight; hence these letters require at 
their normal consumption the lighting of 
only eight lamps for each. In the sign 
at Sixty-fifth street it has been discovered 
that, under the rates paid for electric 
current in New York city, the expense of 
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Fie. 2,—AN ELECTRIC MonoGrAM SIGN COMPOSED OF FoRTY-E1aguT Units, TOTAL LENGTH, 
128 FEET. 


The “monogram,” or unit, which, when 
appropriately connected, becomes a letter, 
is composed of 21 boxes or compartments, 
each containing an - incandescent lamp 
of eight candle-power. The fronts of 
these boxes are covered with ground 
glass and, as the illustrations clearly show, 
by lighting the lamps in certain combina- 
tions any letter of the alphabet or any 
figure may be exhibited. 

The Sixty-fifth street sign consists of 
48 monograms, each four feet high, the 
total length of the sign being 128 feet. 
At present this sign is being used for ad- 
vertising purposes, certain legends being 
repeated at intervals of from two to three 
minutes upon the electric letters. To 
accomplish this purpose the necessary 
contacts for the illumination of lamp 
groups in each case are made by means 
of bars placed on the periphery of a 


operating the sign continuously is in the 
neighborhood of two and one-half cents 
per hour per monogram, or, say, 35 
cents per hour for a 14-letter sign, which 
is about the average size. 

In experimenting last Summer, the 
Mason Monogram Company, of New 
York city, the makers of the sign here- 
with described, constructed a combina- 
tion letter or monogram 36 feet high, 
which was set up on the Palisades of the 
Hudson River, opposite the northern ex- 
tremity of New York city. It was viewed 
from across the river in order to determine 
a number of points connected with the 
shape, size and general design of the let- 
ters. This was probably the largest elec- 
tric letter that has ever been made. 

————_—__-@> 

Municipal ownership will soon be tried 

in Conway, Ark., as the town has pur- 


chased the electric light plant for $8,500. 
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Brutal, Bungling Electrocution. 
[From the Chicago Times Herald. ] 

The advocacy of electrocution appears 
to be based upon the assumption that it is 
a safe and humane method of disposing of 
criminals. As a matter of fact, it is 
brutal, bungling and unsatisfactory, as 
shown by the electrocutions in New York 
state. Commenting upon the measures 
for the reintroduction of capital punish- 
ment in Colorado the ELECTRICAL REVIEW 
says: 

A feature of the new bill before the legis- 
lature is the adoption of electrical execution 
patterned after the infamous example of 
New York state. Doubtless the legislators 
of Colorado are not fully aware of the facts 
in connection with this method of ridding 
the world of criminals or they would hesi- 
tate. It is sincerely to be hoped that the 
opponents of the electrical method may win 
in the contest now going on, even if it is 
necessary to continue punishing condemned 
criminals by other than capital methods. 
Colorado can better afford to hang its con- 
demned criminals than to institute the out- 
rageous system of tortures still unhappily in 
vogue in New York. 

One would hardly expect the leading 
electrical journal in this country to op- 
pose electrocution if the process were a 
scientific or humane method for exe- 
cuting criminals. But when this journal 
characterizes it as an “outrageous sys- 
tem of torture” the legislatures of Colo- 
rado and Illinois will do well to go slow 
in trying to improve upon the hangman’s 


Tope. 


——__——_-<>-—___ 


The Automobile Transportation Law. 
Senator T. C. Platt’s bill providing for 


the carriage of petroleum-propelled vehi- 


cles on steam or other vessels plying on 
navigable waters has become a law. One 
restriction only is imposed; namely, that 
all lights or fire on any such automobile 


MRSON MONOGRAM COMPANY 
AUTOMATIC SIGN MAKERS 


Fia. 3.—A NIGHT VIEW OF THE ELECTRIC 
Sian SHOWN IN Fia. 2 


vehicle must be extinguished before the 
machine goes aboard the vessel. The 
signing of this bill by the President re- 


lieves automobilists of the annoyances 
to which they have heretofore been 
subjected by their inability to take their 
machines across ferries throughout the 
country. 
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Recent Electrical 
Patents ana 


Guglielmo Marconi has been granted 
another patent on an improved receiver 
for electrical oscillations in his wireless 
telegraphy system. In his former patent 
he described a receiver in which the aerial 
conductor was connected to a “capacity” 
which might be the earth, through the 
primary of an induction coil, while the 
terminals of electrical oscillations—for in- 
stance, a coherer or other imperfect con- 
tact—were connected to the secondary. 
According to this invention this secondary 
is broken in the middle or wound in two 
parts, the inner ends of the wire being 
connected to the local-battery circuit, 
which usually includes a relay working an 
ordinary telegraphic receiving instru- 
ment, while the outer ends are connected 
direct to the detector. It is advantageous 
also to place the condenser across the 
inner ends. The accompanying illustra- 
tion is a diagram showing the present im- 
provement. Fig. 1 is a diagram of the im- 
proved apparatus, and Figs. 2 and 3 show 
coils which the inventor claims operate 
successfully. In Fig. 1, A is the aerial con- 
ductor, connected to one end of the pri- 
mary j’ of an induction coil, of which the 
other end is connected by E to a capacity, 
which may conveniently be the earth. 
72 is the secondary of the induction coil, 
wound in two parts, the outer ends being 
in connection with the terminals of a de- 
tector T, while the inner ends are con- 
nected to the two plates of a condenser 7°. 
B is a battery, and R a relay, connected 
to the condenser 73 and working an ordi- 
nary telegraphic instrument. c’ c? are 
choking coils, whose object is to prevent 
oscillations generated in the winding 7* 
from running into the battery circuit, 
which would weaken the effect of the oscil- 
lations on the detector T. Figs. 2 and 3 
show instances of coils with which very 
good results have been obtained. These 
diagrams are greatly enlarged half-longi- 
tudinal sections, but are not strictly to 
scale. In place also of showing the sec- 
tion of each coil or layer of wire as a 
longitudinal row of dots or small circles, 
as it would actually appear, it is for sim- 
plicity shown as a continuous longitudinal 
straight line. The following are the de- 
tails of the coil shown in Fig. 2: The pri- 
mary 7’, wound on a core j .6 centimetre 
in diameter, consists of 100 turns of cop- 
per wire .037 centimetre in diameter in- 
sulated with single silk and coated with 
paraffin-wax. The secondary j? is of cop- 
per wire .019 centimetre in diameter 
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insulated with single silk covering 
and is wound over the primary, com- 
mencing in the middle and in the same 
sense as the primary. Each half of the 
secondary is in layers of the following 
number of turns: first layer, 77; second, 
49; third, 46; fourth, 43; fifth, 40; sixth, 
37; seventh, 34; eighth, 31; ninth, 28; 
tenth, 25; eleventh, 22; twelfth, 19; 
thirteenth, 16; fourteenth, 13; fifteenth, 
10; sixteenth, 7; seventeenth, 3, making 
500 in all. The following are the details 


Fig t. 
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MARCONI’8 WIRELESS TELEGRAPH RECEIVER. 


of the coil shown in Fig. 3: The primary, 
wound on a core 2.5 centimetres in di- 
ameter, consists of 50 turns of copper 
wire .? centimetre in diameter insulated 
with single silk cpvering. ‘The secondary 
is of copper wire .005 centimetre in di- 
ameter insulated by a single silk covering 
and is wound over and in the same sense 
as the primary. Each half of the second- 
ary consists of 160 turns in a single layer. 
These coils give the best results when the 
length of the aerial conductor at each sta- 
tion is 150 feet. “When using coils in 
which the secondary winding consists of 
one layer only, I have noticed best results 
when the length of the secondary wind- 
ing is approximately equal to the length 
of the aerial conductor employed at the 
transmitting station.” 
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A new rotary field magnet adapted es- 
pecially for high speeds has been invented 
by Benjamin G. Lamme, of Pittsburgh, 
Pa., and the patent which has been ob- 
tained thereon has been acquired by the 
Westinghouse Electric and Manufactur- 
ing Company. The body portion of the 
core is built up of a plurality of sec- 
tions, each of which may consist of 
thin laminæ if desired, or of- solid 
construction. Each of the sections or 
divisions is provided with a plural- 
ity of polar projections, the number of 
which, of course, depends upon the speed 
at which the field magnet 1s to be rotated 
and the frequency of the alternations de- 
sired. Each section is also provided with 
a shallow annular recess on each face, so 
that when they are in position annular 
ventilating spaces will be provided be- 
tween the adjacent divisions or sections. 
Lateral openings are also arranged in each 
division so that they will be located in 
alignment when the sections are assembled 


and thus provide air passages extending 
through the core from end to end and 
communicating with the annular pas- 
sages. Each of the polar projections is 
also provided on each side with one or 
more grooves so that air circulation may 
take place between each coil and the polar 
projection on which it is located. The 
internal diameters of the sections or di- 
visions of the core vary progressively from 
end to end, the diameter of the first sec- 
tion being the greatest and that of the last 
being the less and the shaft has corre- 
sponding diameters, the lengths of which 
are a little less than the thicknesses of the 
corresponding divisions of the core, so that 
these divisions may be pressed onto the 
shaft and held firmly in engagement 
therewith and also in engagement with 
each other. Suitable feathers or splines 
are employed to prevent relative move- 
ment between the magnet and the shaft. 
In order that the several divisions or sec- 
tions of the core may be still further 
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anchored in position and the coils also be 
held securely in position on the polar pro- 
jections against the action of centrifugal 
force; a comparatively heavy bar or cap 
plate is provided for each aligned set of 
polar projections. ‘The outer portions of 
these plates are wider than the projections 
and are fastened thereto by means of bolts 
or set screws which engage in the ends of 
the polar pieces of each section. 

A new closed-conduit electric railway 
that embodies unique features has recent- 
ly been patented and is constructed as 
follows: A conduit is located between the 


rails and at some distance below the level _ 


of the street. This conduit is provided 


CLOSED CONDUIT ELECTRIC RAILWAY. 


with inverted cup-shaped receptacles at 
suitable distances apart, the upper faces 
of which are on a level with the surface. 
A flexible conductor is located within the 
conduit, and is connected to slidably 
mounted armature members arranged 
within the cup-shaped receptacles. The 
car carries a collecting shoe that is adapt- 
ed to bear upon several of the cup-shaped 
receptacles, the central portion having a 
magnet, which is arranged to attract the 
armature within the cup and draw it into 
engagement with the upper face of the 
same, thus closing the circuit. 

For the purpose of separating the coils 
of a transformer, so that they will be 
thoroughly insulated from each other, and 
at the same time to allow for the free cir- 
culation of a fluid, Ferdinand Schwedt- 
man and Waldo A. Layman, of St. Louis, 


SEPARATING PARTITION FOR TRANSFORMER 
CorLs. 


Mo., have devised separating partitions of 
a novel character. These partitions each 
comprise a flat plate having on one or both 
faces corrugated sheets which thus hold 
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the several coils apart, but permit the 
ready passage of the fluid. 

A unique idea recently brought forth by 
a couple of Englishmen, Messrs. William 
Fries-Greene and Percy Knell, of London, 
is a cartridge that is to be fired by elec- 
tricity. According to this invention, the 
charge employed consists of some mate- 
rial which, upon the passage of electricity 
through an electric circuit of which it 
forms a part, becomes vaporized either 
instantaneously or more or less quickly, 
as may be required. As materials suit- 
able for the purpose, magnesium, lead or 
tin alloys may be employed either in the 
form of twisted wires, shavings or other- 
wise. In carrying out the invention, a 
cartridge case is made of insulating mate- 
rial having a plurality of longitudinal 
openings in which are placed strips or 
wires of magnesium or other material, 
which are thus insulated from one another. 
Each length of magnesium wire is elec- 
trically connected at its rear or inner end 
with a screw-threaded stud, which extends 
through the base of the cartridge where it 
is connected electrically to one end of the 
conducting wire. All the wires are con- 
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ELECTRICALLY-FIRED CARTRIDGE, 


nected at their opposite ends to a common 
junction. To explode the cartridge the 
two poles of an electric battery are con- 
nected respectively through the opposite 
{erminals with the two ends of the charge, 
so that when the circuit is completed the 
current passes through the charge and 
vaporizes it. Without going into the 
question of the practicability of the inven- 
tion, it is useful to show how inventors are 
seeking for new ideas. 
> 
The Street Railways of Zurich, 
Switzerland. 

United States Consul A. Lieberknecht, 
of Zurich, Switzerland, sends the follow- 
ing information about the street railways 
of that city: 

Most of the street railways of Zurich 
are owned by the municipality, and it is 
only a question of time when the few 
private lines still holding franchises will 
also be under the control of the city of- 
ficials. Municipal ownership of street 
railways is gaining ground greatly in 
Europe. 
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The fare in Zurich is to-day 12.5 cen- 
times (2.5 cents) when buying the tickets 
in block books, but will within the course 
of a few years be lowered to 10 centimes 
(2 cents). It is remarkable that the 
city can run the street railways so 
cheaply, considering the expensive and 
solid way in which the tram lines are con- 
structed and the high price of soft coal, 
which costs from 33 to 40 francs ($6.37 
to $7.72) per ton delivered at the power 
station. 

During the years 1898-1900, the city 
of Zurich changed its horse-car lines into 
electric lines with the overhead-trolley 
system, and also largely extended the 
mileage. The total length of track is now 
40 kilometres (25 miles) and the number 
of cars 150, of which 40 are trailers. The 
electric lines have all been constructed 
by Mr. J. Sigfrid Edstrém, a Swedish 
engineer, who received his technical edu- 
cation in the United States. Mr. Edstrom, 
upon his arrival in Switzerland, found 
the electric street-car lines in a very bad 
state, in consequence of using inferior 
material. In rebuilding and extending 
the tramways of Zurich, Mr. Edström did 
his best to introduce American street-rail- 
way material. In buying the rails, how- 
ever, he found that, owing to difficulties 
in the ocean transport, the American rails 
could be had only in lengths of 30 feet, 
while 60-foot rails were desired. As rails 
of this length could not be had on the 
Continent, it was finally decided to use 
Phenix & Girder rails (German) of 12 
metres (40 feet) length. Without doubt 
the American manufacturer of steel rails 
would have a great field for his overpro- 
duction if rails of greater length could be 
shipped across the ocean. 

The electric rail-bonds used in Zurich 
are from a New York firm. One of the 
new lines has been built with cast-welded 
joints without any electric bonds. The 
track itself is laid very securely on heavy 
stone or concrete foundations. The over- 
head-trolley wire is generally fastened to 
the houses, a special sound breaker being 
used to avoid the transmission of noises 
into the house. This arrangement is very 
satisfactory from an esthetic point of 
view, as there are very few poles in the 
streets. Where houses could not be used, 
the wires are fastened to tubular steel 
poles of German make, solidly fastened 
in concrete foundations. Many of these 
posts also serve as poles for gas or elec- 
tric lamps. 

The cars were built by two Swiss fac- 
tories, but with American trucks. The 
street-car motors and controllers are all 
of American manufacture. 

The underground cables, as well as the 
electric generators, the steam engines and 
the switchboard, are from Swiss factories. 
Several machines of American make are 
used in the repair shop. 
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Berliner Telephone Patent Declared 


Invalid. 


Judge Brown in the U. S. Circuit Court Decides that Berliner was Antedated by both Bell and Edison in the 


Invention of a Telephone Transmitter—The Full Decision as Handed Down at Boston. 


Judge Arthur L. Brown, of the United 
States Circuit Court for the district of 
Massachusetts, decided on February 27 
that letters patent No. 463,569, dated 
November 17, 1891, and granted to Emile 
Berliner, was invalid and dismissed the 
complaint of infringement brought by the 
American Bell Telephone Company, as 
plaintiff, against the National Telephone 
Manufacturing Company and the Cen- 
tury Telephone Manufacturing Company, 
of Boston, as defendants. Although the 
case has been in the hands of the court for 


RESCRIPT. 
Brown, J. February 27, 1901. 


The decree in these cases must be for the 
defendants. 
A. 
I find the Berliner patent invalid: 


I. 


Because, at the date of the application, 
June 4, 1877, Berliner had not made the 
invention covered by the patent issued to 
the American Bell Telephone Company on 
November 17, 1891. s 

Berliner’s application says, of the instru- 
ments shown in the drawing of the patent: 

“These simple instruments will reproduce 
any musical sound uttered in the neighbor- 
hood of one of them; but for the reproduc- 
tion of special sound, such as speech, they 
are not adapted.” 

A clear statement of the reasons is given, 
the statement is repeated; and it is said 
also, of sound-waves, “nothing of the nature 
of each wave and the shape of their curves 
is recorded.” 

He states that he accomplishes this by ap- 
paratus operating to make and break the 
circuit. His model and drawings, as well 
as the text of his application, show that he 
intended to transmit speech by the erroneous 
method of interrupting the contact of elec- 
trodes and breaking the current. 

This document stands, in this case, as 
evidence on the question of invention, ex- 
actly as it was written. 

It is conclusive evidence that Berliner 
had not invented and did not intend to 
apply for a patent for a constant-contact 
speech transmitter. 


The complainant’s attempt to show that 


statements contained in this document were 
inserted through the mistake of a solicitor’s 
clerk is a failure. I am convinced that this 
is not true. 

I find, as a matter of fact, that Berliner did 
not, before June 4, 1877, succeed in trans- 
mitting speech; but, on the contrary, was 
convinced by his experiments that speech 
could not be transmitted by the apparatus of 
the patent in suit. 

I find also that he did not, at that date, 
intend to describe or claim the apparatus 
as a speech transmitter. 

In view of the original application, the 


several years and the taking of testimony 
and depositions was finished some 15 
months ago, since which time Judge 
Brown has had his decision under consid- 
eration, interest in the case has not ceased 
to be active. The decision of the court 
is regarded as a great victory by the in- 
dependent telephone field and the declara- 
tion of the invalidity of the Berliner pat- 
ent caused great excitement in telephone 
circles throughout the United States. 
When the suit was brought it was under- 
stood to be a test case to be followed up 
vigorously and rapidly if a decision in 
favor of the American Bell Telephone 
Company was received. Had the valid- 


ma 


complainant’s case can not be established 
without proof of successful experiments by 
Berliner. The invention set forth in the 
patent lay in experiment. In inventions of 
this class, the true date of conception is the 
date at which the experiment succeeds. 

The complainant concedes that Berliner 
did not make new apparatus, but repro- 
duced substantially the old Reiss apparatus. 

Proofs that the Reiss apparatus, or Ber- 
liner’s apparatus, or the Morse key, is op- 
erative in the hands of experts, does not 
establish invention by Berliner. He is not 
entitled, as an inventor of apparatus, to 
claim whatever may be found to be within 
its capacity, because his sole claim to inven- 
tion is based upon an alleged discovery of 
a new capacity in old apparatus. If he 
did not discover this, nothing new remains 
that he did discover or invent. He did not 
“embody” an invention in apparatus unless 
he succeeded in making the old apparatus 
perform Bell’s process upon the current. 
The complainant has not proved that Ber- 
liner’s apparatus will transmit speech under 
the conditions existing at Berliner’s experi- 
ments. 

Berliner’s caveat of April 14, 1877, does 
not establish invention, and does not count 
as a reduction to practice. It proves a pro- 
ject. Later caveats, the application, the rec- 
ord in the Patent Office, and other evidence, 
show the failure and abandonment of this 
project. 

Complainant’s experts agree that what was 
stated in Berliner’s caveat of April 14, 1877, 
would at that date have been deemed by 
scientific men impracticable, and that it 
could not have been predicted upon scientific 
or theoretical grounds. 

In the Telephone cases, 126 U. S., 545, the 
Supreme Court said, of an experimenter: 
“It was not until after Bell’s success that he 
found out how to use the Reiss instrument 
so as to make it transmit speech. Bell taught 
him what to do to accomplish that purpose.” 
Also, it was said, “It was left for Bell to dis- 
cover that the failure (of Reiss) wasduenotto 
workmanship, but to the principle which 
was adopted as the basis of what had to be 
done.” 

If it was obvious to Berliner, or to persons 
skilled in the art, upon a reading of Bell’s 
patent, that the Reiss apparatus could per- 
form Bell’s process, then the case fails as to 


ity of the patent been sustained a severe 
blow would have been dealt to the inde- 
pendent telephone movement as the finan- 
cial backing heretofore accorded to that 
portion of the telephone industry would 
have been considerably weakened on ac- 
count of the decision. 

Should an appeal be taken from Judge 
Brown’s decision, the United States Cir- 
cuit Court of Appeals will be called upon 
to review the case. The decision of the 
latter court will be final unless the whole 
matter is ordered before the United States 
Supreme Court for final revision. 

Below will be found Judge Brown’s 
decision as handed down. 


invention. If what Berliner wrote in his 
caveat was obvious without experiment, 
“Bell taught what to do to accomplish that 
purpose.” 

The complainant avoids the defendants’ 
point that Berliner made no invention in 
using Reiss’s old machine by Bell’s old 
method, by evidence that it was not known 
that such changes as could be effected 
between solid electrodes would vary the cur- 
rent sufficiently or in the desired proportion. 
This required discovery through experiment. 

The complainant’s contention that its case 
can be established irrespective of experi- 
mental results is, therefore, untenable. 

To claim that Berliner made an invention 
because scientific men would have deemed 
it impracticable to practice Bell’s method 
with solid electrodes, and because it was 
wholly unknown that the current could 
thus be made to vary in the proper propor- 
tions; and also in the same case to claim 
that Berliner, in writing his caveat, must, 
as an inventor, have perceived that his pro- 
ject was necessarily true and that experi- 
mental verification was not necessary, is 
highly inconsistent. 

The complainant’s case as to invention 


must rest upon the ground that what was > 


stated in the caveat was not obviously and 
necessarily true, that experimental verifica- 
tion was necessary; and that Berliner did 
verify his project by successful experiment, 
resulting in discovery of facts before un- 
known. 

The proof is strong to the contrary. It is 
largely documentary and contemporaneous, 
and is not met by the inconclusive, argu- 
mentative and wholly unsupported oral testi- 


mony of Berliner given years after the filing - 


of the application. The absence of any cor- 
roboration from the numerous persons who 
are said to have witnessed Berliner’s ex- 
periments, and the failure to account for the 
non-production of witnesses, is a strong fact 


against the complainant. 


IT. 


Because the invention described in the 
patent is radically different from the inven- 
tion described in the application. 

A comparison of the two documents leaves 
no doubt on this question. 

The application expressly disclaims speech 
transmission by the instrument of the pat- 
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ent; and claims as a Speech transmitter a 
double-pin instrument operating to make 
and break the contact of electrodes. 

The patent calls for constant contact of 
electrodes and an unbroken current; the ap- 
plication for an interrupted contact and a 
broken current. 

The decision of the Supreme Court in the 
Telephone cases shows the substantial dif- 
ference between these methods of operating 
on the electric current. 

The original application, by changes pur- 
porting to be amendments, has been com- 
pletely transformed into an application for 
a distinct invention. 

This transformation is of the most re- 
markable character, and was made after 
Edison's carbon constant-contact speech 
transmitter was invented and described in 
a printed publication. 

Such amendment is illegal even if Ber- 
liner had made the invention before June 
4, 1877. 

The amendments made prior to 1880 can 
not support the patent, as they did not in- 
troduce constant contact of electrodes. 

If they did, they are illegal, as introducing 
a different invention. 

A constant-contact speech transmitter is 
first sufficiently described and claimed, if at 
all, in the rewritten specification of 1880. 

The invention had then been in public use 
for more than two years, i. €e., from June, 
1878. 

There is no legal application to support 
this patent. 

IIT. 


Because the invention was previously pat- 
ented by Berliner. 

Berliner, in 1880, took out a patent which 
covered the speech transmitter of the pat- 
ent in suit, applied to its appropriate use 
in a “system,” i. e., with a receiver. Claim 
4 of this patent is not in terms or in fact for 
a combination, since the transmitter is a 
system part or relative part; and it does not 
constitute a combination, in the sense in 
which that term is used in patent law, to 
put a system part into a system for which it 
is designed; to put a relative instrument 
into its intended relation, without invention 
in so doing. This is but application to ap- 
propriate use. The effect of Claim 4 of 
the 1880 patent was to give a monopoly of 
this instrument, applied to its appropriate 
use without additional invention in making 
this application. By granting the patent of 
1880, the commissioner exhausted his power 
to issue a second patent whereby the pat- 
entee could control all use of this instru- 
ment as a transmitter. Having been pro- 
tected for 17 years in the use of this 
transmitter with one receiver, Berliner 
was not entitled to further protection for 
use with any and all receivers. 

I agree with the conclusion of Judge Car- 
penter on this point, in United States vs. 
American Bell Telephone Company, 65 Fed. 
Rep., 86. 

IV. 

Because Edison was the prior inventor. 

Berliner’s amendments must bear date as 
of the date of filing. 

August 8, 1877, is the earliest date of 
amendment affecting this controversy. 

Berliner’s amended application is antici- 
pated by Edison’s application of July 20, 
1877, and by the Philadelphia Press article 
of July 9, 1877. 

The burden of proof is upon the complain- 
ants to anticipate Edison. They can not sus- 
tain it. 

Assuming Berliner's application to date as 
of June 4, 1877, he is anticipated by Edison’s 
application of April 27, 1877. 

One form of apparatus therein described 
is substantially the Berliner apparatus, oper- 
ating in the same way. 


B. 


Claims 1 and 2 in suit are invalid because 
anticipated by Bell’s patent and Bell’s liquid 
transmitter. 

Bell was a prior inventor of a transmitter 
that operated upon a battery current by 
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changes of an electrical contact. Its mode 
of operation was by constant but variable 
contact of electrodes. Variable pressure 
upon the diaphragm and variable pressure 
of one electrode upon another are invariable 
and necessary accompaniments of its oper- 
ation. 

As Bell's liquid transmitter has two as- 
pects or features invariably accompanying 
each other, and novel over the magneto 
Instrument, either will serve for a name or 
description that will distinguish the liquid 
transmitter from the magneto transmitter. 

We may call the Bell liquid transmitter 
a “constant but variable contact transmitter” 
or a “variable-pressure transmitter,” or we 
may say that the mode of operation is by 
“variable contact” or by “variable pressure.” 
These names are interchangeable. 

They are of no value, however, in pointing 
out differences between the different types 
of constant-contact transmitters before us 
in this case, because they name only features 
common to all, and do not state a distinctive 
difference. 

The claims of the patent cover al] trans- 
mitters having variable pressure between 
electrodes. 

They therefore seek to appropriate Bell’s 
invention under a new form of words. 

The claims, when read according to their 
natural signification, undoubtedly include 
Bell’s liquid transmitter, and are invalid 
for excessive breadth. 


They can not be saved by making an arbi- 


trary exception of Bell’s liquid transmitter 
as specific apparatus, because that would 
still leave Berliner claiming all other trans- 
mitters possessing Bell’s features of vari- 
able contact and variable pressure between 
electrodes, which are now public property. 

This is not a mere verbal criticism of the 
claims; for experts and counsel, by the use 
of language similar to that of the claims, 
credit to Berliner, and seek to cover by his 
patent, what was in fact the invention of 
Bell. 

Attributing to Berliner the invention of a 
mode of operation or process, to wit, “varia- 
ble pressure, and apparatus characterized by 
this mode of operation, they explain its 
novelty by ignoring Bell's liquid trans- 
mitter, and by reverting to Reiss, they thus 
show a novelty over Reiss, to wit, the 
“variable-pressure operation,” as distin- 
guished from the make and break operation. 
In other words, they claim for Berliner a 
new “electrical mode of operation” which 
is in fact Bell’s; and also a new mode of 


_treating the circuit, i.e., varying without 


interrupting it, which is also Bell’s. 

This is accomplished with some degree of 
plausibility by using a new term, i. e., vari- 
able-pressure operation, to signify an old 
thing, i.e., the varying-contact operation. 

When we start from Bell. as we must, in 
the search for novelty, and not from Reiss 
as the complainant does, we find that the 
language of the claims, read in the light of 
the prior art, shows nothing novel over Bell. 


C. 


Claims 1 and 2 are anticipated by Edison. 

These claims are of excessive breadth for 
the further reason that they include various 
devices of Edison which, like Bell's liquid 
transmitter, employ a battery current and a 
variable contact of electrodes, and variable 
pressure. Edison’s devices of February 9 
and April 1, 1877, anticipate these claims. 

The complainant asserts that these trans- 
mitters differ essentially from Berliner’s, 
and therefore admits that Berliner has no 
right to include them; but nevertheless the 
broad, general language of the claims covers 
them. A limitation to solid electrodes does 
not save the claims. 

By claiming ‘‘variable pressure” of elec- 
trodes as a method or principle, the com- 
plainant has attempted to monopolize a fea- 
ture common to many _  constant-contact 
transmitters, and thus to discourage and 
hamper further invention in the same line 
of industry. The claims are plain. They 
cover all forms of variable-contact trans- 
mitters before us in this case. 
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I am of the opinion that they are void, 
and can not be saved by the specification. 

These claims are now said by counsel to 
express accurately and happily Berliner’s 
real invention. They do, in fact, represent 
the substance of the complainant’s main 
argument. 

The complainant also claims for Berliner’s 


invention in the use of the minute force of 


a sound-wave to vary pressure between elec- 
trodes, and invention in the discovery that 
accompanying variations of pressure were 
corresponding variations of current. 

This is in the Bell patent as well as in 
Bell’s liquid transmitter, and in various de- 
vices of Edison. 

The complainant is certainly not entitled 
to claim as a novelty the utilization of min- 
ute forces, after the Bell patent and Bell’s 
liquid transmitter, and in view of the con- 
tention that Edison intended to compress 
a mass of plumbago thereby. 

Berliner borrowed his apparatus for 
“transmitting the impression of agitated 
air” bodily from Bell’s second patent. 

As variations of current are proportional 
to variations of pressure at the diaphragm 
In atl transmitters, it is not remarkable that 
they are also proportional to variations of 
pressure at the place in the circuit where the 
change of contact occurs and where the force 
exerted at the diaphragm is expended upon 
the circuit. 

It is the principle of Bell's magneto in- 
strument and of his variable-contact trans- 
mitter, that the current shall vary propor- 
tionally to the pressure at the diaphragm. 

It is a principle of the variable-resistance 
method, that the resistance shall vary by 
pressure exerted upon the circuit and pro- 
portionally thereto. l 

In the liquid transmitter is the principle 
that the current shall vary proportionally 
to the pressure at the diaphragm, and also 
proportionally to the pressure between elec- 
trodes; and also that, as the pressure on the 
diaphragm and between electrodes is weak- 
ened, the current becomes less intense; as 
it is strengthened, more intense. This was 
also in Edison, before Berliner. 

We are not dealing with claims carelessly 
drawn by an ignorant inventor: but with the 
phraseology of experts, framed more than 
two years after public use of the inven- 
tion, with the intention of asserting that 
Berliner was the originator of very broad 
principles that control the practical art of 
telephony. 

Those principles are Bell’s. 

D. 


Claim 1 for a method is invalid. 

The patent discloses nothing patentable 
as an art, method, or mode of operation. 

The method is “by causing the sound- 
waves to vary the pressure,” “so as to 
strengthen and weaken the contact.” 

Apparatus is required, i.e., electrodes in 
constant contact. 

The “causing” is accomplished by placing 
the apparatus where there are sound-waves. 
This is not patentable as an art or method. 

Producing sound-waves is no part of the 
method whereby existing sound-waves are 
caused to vary pressure. The patent covers 
no art or skill required in keeping the elec- 
trodes in constant contact. 

The patent shows a screw by which this 
can be done. It appears that an equivalent 
means is in using a low tone of voice to 
avoid destroying the contact. This is not 
an art or method; or, if so, not that covered 
by this patent. If the invention is required 
to keep the electrodes in constant contact, 
or to put transition resistance into the cir- 
cuit, the patent is bad, since it leaves this 
to be found out by experiment. 

Producing sound-waves appropriate to par- 
ticular forms of apparatus is not the meth- 
od whereby existing sound-waves are caused 
to vary pressure between the electrodes, and 
should not be confused therewith. The force 
utilized, and the process performed upon the 
current, i.e., causing undulations of a par- 
ticular form, are both in Bell. 

(Concluded on page 287.) 
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THE TELEPHONE IN STEAM RAILROAD 
SERVICE.* 


BY E. A. CHENERY. 


This paper was prepared to answer, so 
far as possible, the question: “Can the 
movement of trains and the handling of 
the general business of a railroad com- 
pany be facilitated and improved by the 
use of a telephone system that places all 
interested in direct communication, such 
telephone system enabling connections to 
be made at any point on the line by train- 
men of disabled trains between stations, 
and also affording telephonic communica- 
tions between all officers, agents, section 
foremen and others on each division and 
between the general and divisional officers 
of the entire railroad system, such system 
io be established and operated at less cost 
than the present system of telephonic com- 
munication ?” 

Within the past 10 years the telephone 
situation, so far as it has had to do with 
the handling of the general business of a 
railroad, has undergone somewhat of a 
revolution, and while the limit of its use- 
fulness has not by any means been 
reached, such a stride is being made as 
serves to startle those who are not directly 
in the van of progress. 

Experiments have been made within the 
past few years in the direction of utilizing 
jointly, telegraph wires for telephonic pur- 
poses, and this has reached such a stage as 
to warrant the statement that, within cer- 
tain limits, this can and is being done. 
The writer, early in this year, carried on 
a conversation by telephone over an iron 
wire between Chicago and Aurora, a dis- 
tance of 37 miles, which was being used at 
the time as a telegraph wire, and the slight 
noise due to induction was far from being 
annoying. 

Within the past few months several of 
the larger railroads have been considering 
the advisability of substituting the tele- 
phone for the transmission of orders in 
the movement of trains, and that an ad- 
vance in this method will be made in the 
near future there is not the question of a 
doubt. 

Many of the members of this club are 
familiar with the crude system in vogue 
at certain large terminal points where 
communication between the managing offi- 
cers and their subordinates is conducted 
by messenger service, by telegraph or over 
a so-called telephone line constructed out 
of bits of wire left from a discarded tele- 
graph line, and it is with particular refer- 
ence to such inadequate facilities that this 
answer to the above question is made the 
basis. 

CA paper read before the St. Louis Railway Ciub. 
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There is probably not a railroad in St. 
Louis, or its sister city across the river 
(and I might say the condition applies 
equally as well to other large terminals), 
that is not at times hampered in an 
attempt to transact business without de- 
lay, because it has not the means to com- 
municate between its directing and its 
working employés. Possibly all such roads 
have public telephones in some of their 
general offices, the office of their contract- 
ing agent, their local freight agent and 
have private lines running between and 
connecting their local agent and cer- 
tain yard clerks, all of which, after a 
fashion, afford certain channels to dis- 
pose of important matters. 

It is possible for a traveler starting 
from St. Louis to reach New York going 
via New Orleans or Jacksonville, but to 
a person having important engagements, 
that route is not likely to be chosen when 
there are more direct lines open. This is 
not intended to advertise any certain 
trunk line, but rather to call attention to 
quickest methods, and this is the purpose 
of and for which the telephone has the 
greatest claim on the business interests of 
to-day. 

The old plan, and it is still in use by 
many roads, was to build and equip a 
private line running between the contract- 
ing agent and the local freight. Then 
other lines from the local freight to vari- 
ous yard offices, adding additional tele- 
phones to the most convenient line as new 
offices were opened, and the results inevita- 
bly were lines carrying from six to ten 
busy stations full of annoyances and lack 
of privacy such a system only affords. As 
the business grew it was impossible to con- 
duct it with any degree of satisfaction, for 
the reason that where so many offices were 
on one line the service was of necessity 
subject to censure because some one would 
often leave the receiver off in searching 
for information, and the other several 
offices would be tied up as completely as 
though the line had broken. 

A telephone service, to give the best re- 
sults possible, should be one connecting 
every office that may have business with 
another. It should not be the policy of 
the company to install only as few instru- 
ments as they actually could get along 
with, but rather to provide sufficient 
equipment of this character to take care 
of every possible condition arising in the 
daily routine of business. 

The freight office, as a starter, should 
not be so limited in its telephone facilities 
as to invite censure from the busy mer- 
chant, for this is surely the result when 
he, after repeated efforts to raise the 
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office named, each time is given the busy 
signal. Possibly your competitor’s tele- 
phone at the time happens to be resting, 
and the merchant, in his exasperation, cul- 
tivates a new friend. 

The contracting agent, like the local 
freight, should also be able to render as 
satisfactory service by telephone as though 
a personal call was made at the office, for 
the busy man has no time to squander 
without reason, and here again should 
ample facilities be provided. 

The contracting agent and the local 
freight, in their dealing with the public, 
must now be equipped with information 
and data which, if not directly at hand, 
is obtainable on short notice. To insure 
this, the telephone service must be ex- 
tended to the various offices, junction 
points and yards where are located yard 
clerks, yard masters and others interested 
in freight movements. 

Other departments must not be forgot- 
ten in the provision for rapid communica- 
tion. Telephones should be in the round- 
house, in the shops, office of the car in- 
spector, the telegraph office, yard master’s 
offices and, if the service to be covered in- 
cludes passenger stations, the station mas- 
ter, ticket and baggage agent, informa- 
tion bureau and other such offices must be 
brought into close touch. 

The new plan contemplates a separate 
exchange for the exclusive care of the class 
of business I have referred to. This ex- 
change to be centrally located, with lines 
running to the various offices in the terri- 
tory, enabling any one office to communi- 
cate with any other with scarcely an 
instant’s loss of time. Such a plan is all 
right so far as it goes, but it is yet too 
narrow in its scope. At terminal points 
where the interchange of freight is heavy 
between any two or more roads there 
should be provided such facilities as will 
enable the representatives of one road to 
communicate with those of another, and 
the telephone offers a solution if its fullest 
use is obtained. Out of a number of in- 
stances, I might call attentie to the fol- 
lowing where such a system would be of 
value if it extended to all roads. 

A delivery of 20 cars is made by a road, 
we will call, for short, the N. B. Railway, 
to the yards of the U. T. D. Railway for 
movement on a fast freight due to leave 
shortly after the cars reach the latter 
road’s yard. Two of these cars are found 
to be unaccompanied by way-bills, and in 
the natural order of things they would be 
switched out for a later train, while the 
remaining number go on. If proper facil- 
ities obtained, the yard clerk would be 
notified of the shortage, and the bills 
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either hurried over by messenger or copies 
telephoned, in order that the cars might 
proceed without suffering a delay. Not 
only would unnecessary switching be pre- 
vented in such a case, but the claim de- 
partment would be saved another bunch 
of correspondence. 

Take another case, and one that has 
grown to be a daily occurrence. The ele- 
vator representatives, about the closing 
hour, place their orders for cars for to- 
morrow’s loading and go home, expecting 
to find the order filled when they come 
around in the morning. In order that 
the empties may be gathered up, your car 
clerk, in direct touch with all yards, places 
his orders to cover such cars as are in 
his possession, and then makes his re- 
quests on connecting roads for such cars 
as are needed. These orders are now han- 
dled between one road and another usual- 
ly by telegraph, and it often occurs that 
they are left hanging on the telegraph 
table hook all night because of lack of 
telegraph facilities, and reach their des- 
tination too late to accomplish the original 
purpose. It is obvious that if your car 
clerk was able to place his orders direct 
with the car clerk of your connection in- 
stead of through the hands of at least two 
operators and messengers between them 
and the operating desks, the results would 
be different, and your clerk would go home 
knowing that his wants, at least, were 
known by those concerned. 

Way-bill corrections—and this class of 
telegrams has grown with the increased 
business—might better be handled by tele- 
phone than by telegraph, with a positive 
understanding between the parties inter- 
ested. 

We all know of cases of a message start- 
ed to a connection directing the changing 
of way-bill, either its destination, weight, 
rate or amount, and later on found the 
inessage had become lost, strayed or stolen, 
or, more likely, “bulled,’ through reading 
of bad copy, or because of being handled 
by “ham” operators, and found afterwards 
the freight to which the message referred 
had been delivered, and the correction 
could not then be made. 

The writer claims that the amount of 
telegraphing between agents of connecting 
lines in the same city is beyond all reason 
or warrant. It is not only extravagantly 
expensive but often unsatisfactory, and 
burdens the telegraph wires to the detri- 
ment of other important work that the 
telegraph field is presumed to cover. 

The ideal service, then, is the exchange. 
There is perhaps no large city in the 
United States so favorably situated as 
St. Louis for the carrying out of such a 
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plan as I would suggest, from the fact that 
the roads all are located close together. 
We will take for instance East St. Louis, 
where the freight oflices of 12 roads are 
located on the river front within a radius 
of one mile. Locate an exchange at the 
east pier of the Eads Bridge, or some 
point in the immediate neighborhood 
which would be about midway between the 
roads named. Into this exchange run 
wires from telephones in each of these 
freight offices and such yard offices as are 
required. 

On the west side of the river possibly 
two exchanges may be needed. One in the 
northern part and another in the southern 
part of the city, each taking care of the 
district in its immediate neighborhood. 
Having these railroad exchanges and con- 
necting them with each other by trunk 
lines, we have the ideal system, and once 
adopted, no one will ever recommend dis- 
placing it by the old system. 

To better illustrate the matter I take 
the liberty of calling your attention to a 
blue print showing the telephone system 
of the New York, New Haven & Hartford 
Railroad. A perusal of this plan will show 
one exchange wherein something hke 50 
stations in the building and quite as many 
more outside are cared for. Another ex- 
change takes care of the station depart- 
ments, ticket agent, baggage rooms, gates, 
ete., while other exchanges are located in 
the Boston & Albany oflice, South Boston, 
and at certain towers, ete. Nor does the 
system stop with Boston. They have ex- 
changes at Providence, New Llaven, and 
several in New York, and are connected 
by long-distance wires with all stations, 
Boston to New York, and with trunk lines 
between each exchange and the local city 
exchange of the city through which their 
road runs. 

The general manager or other officer in 
his office with this perfect system is en- 
abled to transact business with any gen- 


eral or subordinate officer at any of the 
stations the entire length of the road. 

The Pennsylvania system has also a 
system of telephone exchanges between 
New York and Pittsburgh, all of which 
are connected with each other by trunk 
lines. 

To be up to date, a great deal of the 
work now done by telegraph must here- 
after be done by telephone, and railroad 
companies at large points must have better 
facilities than they have heretofore had. 

—— d L 

One of the most recent incorporations 
in automobile circles is that of the Elec- 
tric Cab Company, of Toronto, Canada, 
which has been chartered with a capital 
stock of $50,000 to establish electric cab 
service in that city. 
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Automobiles 


A bill recently introduced in the Legis- 
lature at Albany, N. Y., by Senator Platt 
to allow gasolene motor wheels to be car- 
ried on ferryboats has been favorably re- 
ported to the Senate by the Committee on 
Commerce. An amendment, recom- 
mended by the Committee, makes their 
transportation discretionary with the 
owner, master or agent of the vessel. 
Under the existing law their transporta- 
tion by ferryboats is absolutely prohibited. 


The Chicago authorities have issued 
378 automobile licenses up to date, for 
which 226 are for electric machines, 60 
for gasolene, and the balance for steam 
vehicles. Although there have been a 
number of runaways and accidents since 
the automobile appeared on the street, not 
a single death has resulted from any of 
them and only 12 have occurred in which 
any one was actually injured. Every one 
that has taken a license will make a de- 
tailed report to the city electrician of acci- 
dents, in order that that official may keep 
a record of such matters. 


French justice for automobilists is some- 
times unusual, as may be shown by the 
caseof M. Bardin, who was recently brought 
before a suburban magistrate of Paris for 
fast driving. The park policeman who 
arrested him in the Bois de Boulogne 
swore that the prisoner had passed 
through the park at the rate of 34 seconds 
per kilometre. The prisoner pleaded in 
vain that such a speed was impossible, im- 
plying, as it would, 114 kilometres per 
hour. The policeman was obstinate, 
claiming that he had timed the offender, 
watch in hand, and M. Bardin was sen- 
tenced to pay a fine of 10 francs. 


A gasolene automobile in Philadelphia, 
being improperly handled, recently be- 
came unmanageable and the gasolene was 
ignited. The driver lost his head and 
drove the machine at full speed through 
the streets in a mass of flames. At last, 
having become thoroughly disconcerted, he 
ran the machine into a lamp post on which 
was a fire-alarm box. The driver was 
thrown 30 feet away and the lamp post 
and fire-alarm box were wrecked. This 
had an unusual result, as a moment later 
the fire engines and hook and ladder com- 
panies came tearing down the street look- 
ing for the fire. They immediately ex- 
tinguished the flaming gasolene, and the 
driver, after having his bruises attended, 


got a team of horses and hauled the use- 
less machine home. 
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BERLINER TELEPHONE PATENT DE- 
CLARED INVALID. 
(Coneluded from page 283.) 

The method of Claim 1 is practiced solely 
by a machine, and is merely the modus oper- 
andi of a machine; and is not patentable as 
an abstraction apart from a machine. 

If there was involved a discovery of the 
value of minute variations of contact in 
changing a current, this led merely to the 
construction of apparatus, and not to a new 
art or method. 

Moreover, Claim 1 is invalid by two years’ 


ublic use. 
R E 


Assuming that the ‘specification discloses 
an invention, and that by limitation Claim 
2 can be saved, the patent nevertheless is 
limited to the structure therein described, 
and so limited that the defendants do not 
infringe. 

The patent does not disclose or suggest 
any material other than metal for the second 
electrode. Berliner’s experiments were 
solely with metallic electrodes. He did not, 
as a matter of fact, make any investigations 
in consequence of which he was entitled to 
assert a general truth concerning all solid 
electrodes. 

It is not proven that metallic electrodes 
are generally suitable for practical use in a 
speech transmitter. 

To save the patent by limiting it to the 
apparatus there shown would not avail the 
complainant. The defendants’ transmitters 
having carbon electrodes are, as apparatus, 
distinct inventions. 

The carbon electrode was the invention of 
Edison; it was not an equivalent for the 
metal electrode of Berliner. 

The complainant seeks to hold the de- 
fendants’ transmitters as infringements by 
comparing them as embodiments of a prin- 
ciple, art, process or method, discovered or 
invented by Berliner. I am of the opinion 
that it has not succeeded. 

The variable-pressure principle affords no 
basis for a distinction between Berliner’s 
device and three variable-pressure constant- 
contact transmitters which preceded it, 
two having solid electrodes. 

This generalization which covers the de- 
fendants also covers so much of the prior 
art that the complainant is anticipated if 
it stands upon it. Distinctions between 
changes in intimacy of contact and of area 
of contact, and changes of mass or mole- 
cular condition following pressure of elec- 
trodes in contact, are distinctions as to ap- 
paratus, not as to principles; and these dis- 

tinctions are not satisfactorily established. 

The transmitters of Bell, Edison and Ber- 
liner agree in this, that each is capable of 
producing electrical undulations similar in 
form to sound-waves, and of transmitting 
speech. Upon the evidence as it stands in 
this case, this must be assigned to the gen- 
eral feature which is common to all varia- 
tions of physical contact. I do not think 
that anything more than distinctions in the 
kinds of contact has been shown. 

A patentee is entitled to take the position 
that, as an experimenter, he produced prac- 
tical apparatus, or found that old apparatus 
could be applied to a novel and non-analog- 
ous use. He may stand on his legal right 
to refuse to enter upon a discussion of the 
laws of nature or scientific principles in- 
volved, and say, I claim, as a novel and use- 
ful thing, my apparatus. This apparatus 
exhibits myinvention, and proves by example 
its character. The complainant does not 
submit to have the invention compared with 
others as to its practical efficiency in the 
Practica] art. It undertakes to claim some- 
thing very much broader than what is ex- 
hibited in the apparatus of the patent. 

The patentee first takes the position that 
Berliner said, I have found that, when elec- 
trodes are pressed together more or less by 
the minute pressure of sound-waves, the 
Current increases and decreases proportion- 
ally; but two inventors before Berliner found 
this out. 

The patentee then says, I have found that 
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this is the case with two solid electrodes; 
but Edison had found this out before. 

The complainant replies, But these inven- 
tions change the area of contact, and the 
mass or molecular condition of the second 
electrode, which is a radicaity different 
method from mine, though probably these 
changes may occur in my transmitter to some 
extent. I do not know what is the reason 
of the change of current in my transmitter. 
The defendants say that all these instru- 
ments agree broadly in this, that as changes 
of physical contact occur changes of current 
occur. They all produce electrical undula- 
tions similar in form to  sound-waves. 
They are, therefore, members of a class, to 
be compared merely in respect to the man- 
ner in which they respectively perform their 
functions and according to what they have 
contributed to the practical art. 

The complainant makes a final attempt 
to lift Berliner’s invention out of a sub- 
ordinate position in the class of constant- 
contact transmitters; and attempts to give 
an account of the reason for the change of 
current in Berliner’s instrument, saying Ber- 
liner’s instrument operates by varying tran- 
Sition resistance (that is, the resistance of 
imperfect contact, which varies as the con- 
tact is weakened and strengthened, but this 
does not appear to be anything more than 
singling out for description another aspect 
of what occurs in all cases when a contact 
changes. The resistance is due to discon- 
tinuity; to change the discontinuity, we 
must change the continuity; changing the 
continuity is merely changing the contact. 

This is a novel form of words, but it does 
not distinguish  Berliner’s transmitter 
broadly from other transmitters. But it is 
said the other transmitters show but little 
or no trace of microphonic action when they 
transmit speech. 

The final distinction is as to the character 
of the tone produced by the different trans- 
mitters. 

Testing the merit of Berliner’s invention 
by his advance in the art, by the advance 
made with metallic electrodes, we see that 
it is very slight. Metallic electrodes have 
never come into commercial use. The Ber- 
liner instrument made no advance upon 
Bell’s magneto instrument. It is not proven 
to be superior to the instruments of Edison 
having solid electrodes. 

The Berliner patent, or Berliner’s caveat, 
does not contain any suggestion of the 
thought that was the basis of the invention 
of the carbon transmitter. Edison preceded 
Berliner in the transmission of speech. The 
carbon transmitter was an experimental in- 


‘vention of a very high order of merit. It 


would be contrary to common sense to per- 
mit this invention to be subordinated to the 
invention of Berliner’s patent, 

If Berliner made a discovery, it was sim- 
ply a discovery that such minute variations 
of contact as could be produced between 
metallic electrodes would transmit speech 
to a limited extent. If Berliner or others 
have succeeded in finding that metallic elec- 
trodes can be balanced so delicately that 
they will transmit speech, this is not a dis- 
covery that is embodied in the defendants’ 
transmitters. 

Edison, thinkingof using such variationsof 
contact, tried them before Berliner,and found 
them useless. He set about the problem of 
finding a contact material that was adapted 
to the preservation of contact, and adapted 
to produce a wide range of variations in the 
current. The advance in the art is due to 
what he discovered. 

If scientific men, by patient industry, suc- 
ceed in stating some aspect or some 
peculiarity in which Berliner’s and Edison's 
transmitters agree, this is not such a practi- 
cal test of identity as the patent law re 
quires. The only practical test of identity 
in this case is by comparing instruments of 
the Berliner type and instruments of the 
Edison type in respect to practical efficiency. 

The attempt to expand Berliner’s unsuc- 
cessful experiments and caveat, first, into an 
invention, and next, into a broad claim for 
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an art, method, principle or process, ex- 
hibits a remarkable degree of ingenuity; 
but is not convincing. 

Mere changes of a current, not resulting 
in speech, do not make Bell’s speaking cur- 
rent. A statement in writing that an instru- 
ment will produce any and all changes of 
current is not the equivalent of finding by 
experiment that it will do so. Variable press- 
ure between electrodes in constant contact 
is not Berliner’s novelty. It is not a sum- 
cient account of a means of transmitting 
speech. Varying transition resistance is 
varying contact. The distinctions are be- 
tween apparatus, not between methods. 

The discovery that minute variations of 
contact between metallic electrodes will 
transmit speech is not the discovery em- 
bodied in the defendants’ transmitters. 

I am of the opinion that the defendants’ 
transmitters are an invention substantially 
distinct from that disclosed in the Berliner 
patent; that the conception by Edison of 
the use of carbon for Speech transmission 
preceded Berliner’s conception of the use of 
solid, metallic electrodes; that, from his 
first conception, Edison diligently proceeded 
upon a line of experiments that led to an 
invention of remarkable character, which 
borrows nothing from Berliner, has no sub- 
stantial resemblance to what is shown in the 
Berliner patent, and can not be identified 
with it by any ingenious use of language. 
The defendants owe nothing to Berliner. 

By this rescript I announce my decision: 
but will file, as soon as may be, a printed 
opinion, in which will be considered in 
further detail the questions of law and fact 
arising in this case. 

The bill will be dismissed, and a draft 
decree may be presented accordingly. 


——* & o—__—_. 


A British Electrical Contractors’ 
Association. 


A movement is on foot in London to 
establish a national electrical contractors’ 
association similar to the one in existence 
in this country. At a recent meeting in 
London representatives were present from 
electrical contracting firms in numerous 
British cities, and a provisional committee 
was appointed to draw up a preliminary 
constitution and set of rules governing 
the conduct of the proposed association. 
American electrical men interested in this 
movement may obtain information from 
Mr. Thomas Guthrie, 46 Queen Victoria 
street, London, E. C. 

oo. 
The Considerate Editor. 
[From the Galveston News J 

A subscriber to a certain paper died and 
left 14 years of subscriptions unpaid. The 
editor appeared at the grave as the lid 
was being screwed down for the last time 
and put in a linen duster, a thermometer, 
a palm-leaf fan and a receipt for making 
ice. Editors, as a rule, are not prosperous, 
but they are kindhearted and considerate. 


— od . 
Death of Dr. M. G. Smith. 


Dr. Mayo G. Smith, who was associated 
with Morse in constructing the first tele- 
graph line between Washington and Bal- 
timore, died at Colorado Springs, Colo., 
on February 20. He was 85 years old. 
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Electric 


Railways 


Ironton and Portsmouth, Ohio, will 
probably be connected by an electric rail- 
road during the coming Summer. 


Important extensions are planned for 
the Buffalo & Hamburg, N. Y., trolley, 
commonly known as the “Allen Line.” 


A franchise has been granted to the 
Kalamazoo Valley Traction Company for 
an electric railway through the village of 
Paw Paw, Mich. 


Automatic electric block signals are be- 
ing installed on the lines of the Central 
Railroad of New Jersey, between Bound 
Brook and Whitehaven. 


A large power plant will soon be con- 
structed at Halsted street and Thirty- 
eighth court by the Chicago, Ill., Street 
Railway Company. The expenditure in- 
volved is approximately estimated at 
$500,000. 


An electric line in the San Gabriel Val- 
ley, Cal., to connect Pasadena and Duarte 
is projected, and the Californians are said 
to desire a direct line throughout the val- 
ley to Los Angeles via San Gabriel and 
Alhambra. 


Reports from Elgin, Ill., state that the 
Lynn City, Carpenter Hill & Aurora Rail- 
way Company, operating electric lines up 
and down Fox River, was recently sold to 
M. J. Mandelbaum, of Cleveland, Ohio, 
for $550,000. 


Fire broke out during the night recently 


in the power-house of the Omaha, Neb., 
Street Railway Company, entirely de- 
stroying the interior fittings of the build- 
ing, machinery and cars. The total loss 
was about $200,000. 


Owing to the difficulties of operating 
that company through a foreign corpora- 
tion, a plan is said to have been formulated 
to liquidate the Worcester Traction Com- 
pany (of New Jersey), which owns the 
Worcester Consolidated Street Railway 
Company, of Massachusetts. 


Manager A. A. Anderson, of the Mahon- 
ing Valley Street Railway Company, of 
Ohio, recently stated that the improve- 
ments soon to be made to the company’s 
lines would include a large power-house 
of sufficient capacity to operate the entire 
system from Warren to Lowellville. 


A company to build an electric street 
railway from White Plains, N. Y., to 
Kensico station, three miles north, is be- 
ing agitated in the former town. If built, 
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the line will be practically an extension 
of the Tarrytown, White Plains & Mam- 
aroneck road. 


Texas advices state that the prospects 
for two interurban lines to connect Fort 
Worth and Dallas during the coming year 
are good. Mr. J. B. Coffinberry, of Texas, 
one of the promoters of the road, recently 
stated that he hoped to begin work within 
a very short time. 


Plans for the new Flatbush depot of 
the Brooklyn, N. Y., Rapid Transit Com- 
pany in place of the old one recently 
burned down will soon be completed. The 
upper part of the new building will be laid 
out as up-to-date clubrooms for the motor- 
men and conductors. 


A plant is being built by the Chagrin 
Falls & Eastern Railroad just beyond the 
city limits of Cleveland, Ohio, for storage 
batteries. The batteries will be installed 
for the purpose of increasing the speed of 
the cars in a manner very similar to that 


explained in a recent number of the ELEC- 
TRICAL REVIEW. 


A dummy electric railway line is said 
to be projected for Midlothian, Ill., and 
the charter of the Midlothian & Blue 
Island Railroad Company was recently 
filed at the Recorder’s office, the capital 
stock being given at $50,000. The incor- 
porators of the road are J. C. Shedd, E. C. 
Potter and E. A. Turner. 


The directors of the Metropolitan Street 
Railway Company, of Kansas City, Mo., 
are preparing to spend $3,000,000 this 
year in improving their lines. Important 
extensions will be built, and the new lines 
within the city will be constructed as fol- 
lows: On Indiana avenue, from Eighteenth 
street to Thirty-first street; on Spring- 
field avenue, from Indiana avenue to 
Main street; on Walnut street, from Thir- 
teenth street to Twentieth street; the 
Baltimore avenue line, on Baltimore ave- 
nue from Ninth to Fourteenth and on 
Fourteenth from Baltimore to Broadway. 


The Railroad Commission of the state 
of New York recently heard the arguments 
of both sides in the matter of the Buffalo, 
Niagara Falls & Rochester Electric Rail- 
way Company, which desires to build and 
equip an electric railroad for freight traf- 
fic. The company’s intention is to run 
trains of not less than 20 cars in busy 
times for the accommodation of freight, 
and the motors specified are said to be of 
sufficient strength to haul a loaded train 
of that length at a speed of 20 miles an 
hour. As soon as the franchise is granted 
the company will file an adequate bond 


and commence the construction of the 
road. 
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Reports from Columbus, Ohio, say that 
the details for the purchase of the Colum- 
bus, Buckeye Lake & Newark Traction 
Company are completed. The line was 
incorporated about a year ago for $1,000,- 
000 by General H. A. Warner, of Mari- 
etta; Pomerene Brothers, of Coshocton, 
and Michael Spellacy and others of Co- 
lumbus. The road will run from New- 
ark to Columbus, and it is said that the 
new owners, whose names are not given, 
will be in harmony with the Columbus, 
London & Springfield road. A consoli- 
dation of the two lines is hinted at as a 
possibility of the near future. 


A Chicago, Ill., newspaper reports that 
Thomas F. Ryan, of New York, has pur- 
chased the control of the Union Elevated 
Railroad, or Loop, which brings all the 
other elevated railroads into the heart of 
the city. It is further claimed that he has 
also secured control of the Lake Street 
Elevated, sufficient stock in the North- 
western Elevated to insure control of that 
road, and also the stock owned by Blair 
& Company,of New York, and John 
J. Mitchell, of Chicago. He has also 
secured control of the Union Trac- 
tion Company. The purchase of 
the various properties seems to indicate 
a general consolidation of the lines of 
the Chicago Union Traction Company 
and the elevated railroads. If the pur- 
chase has been made, the seller is Charles 
T. Yerkes, as it is only from him that suf- 
ficient stock to control these properties 
could have been bought. 


At a recent meeting of the repr2sentat- 
ives of a large proportion of the street 
railway and interurban electric companies 
of Michigan, an association was formed 
which will be known as the Michigan In- 
terurban and Street Railway Association. 
The officers of the new company are: 
President, W. L. Jenks, of the Port Huron 
Street Railway Company; vice-president, 
J. D. Hawks, of the Detroit & Ann Arbor 
Interurban Railway; secretary and treas- 
urer, B. S. Hanchett, Jr., of the Grand 
Rapids Railway Company. The new asso- 
ciation is said to be the outgrowth of an 
old organization of the street railway 
companies which has been in existence for 
some years, but has hitherto remained in- 
active. Its object, as stated by the articles 
of the association, is said to be the acquisi- 
tion of experimental, statistical and scien- 
tific knowledge relating to the construc- 
tion, equipment and operation of street 
railways, and its diffusion among the 


members of the association with a view to 
increasing the accommodation of passen- 


- gers, improving the service and reducing 


the cost of operation. 
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Nearly $2,000,000 are to be spent on 
improving the trolley lines of the Lehigh 
Valley Traction Company in the Slate 
Belt region, in Pennsylvania, which will 
be probably extended to Portland and 
Stroudsburg. It is said that when these 
improvements are completed the line will 
be the greatest system of the kind in the 
world. s 

Figures deduced by the head of the 
statistical department of the Bureau of 
Railways of the state of Pennsylvania show 
that the income of the 94 street railway 
companies operating in that state during 
the fiscal year which ended June 30, 1900, 
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Ridgewood power-house was destroyed by 
fire, was 38,250 horse-power. 

Before the end of the present year 
Richmond, Va., will have a new electric 
line to run from the city limits to Green’s 
Mill Pond, a distance of three and one- 
half miles. The road will be built by the 
West Hampton Park Railway Company 
under the direction of Mr. John C. Rob- 
ertson. At the terminal of the road a 
park will be laid out and arrangements 
made for bathing, boating, fishing and 
similar attractions for the amusement of 
the public. 

Within a twelvemonth passengers of the 


AN UNtCsUAL ELECTRIC RAILWAY ACCIDENT, 


was $24,477,181, while the taxes paid dur- 
ing that year by those companies aggre- 
gated $1,579,284. 


An order issued by the Health Depart- 
ment of Richmond Borough, N. Y., to the 
Midland Electric Company, of Staten 
Island, provides for a shelter at the St. 
George terminal of the road, which is one 
of the coldest spots on the entire island. 
The shelter has been greatly needed for 
a long time and will be appreciated by the 
patrons of the road, as it is frequently 
necessary to wait there for some time to 
get the right car. 

A large power-house will soon be built 
in South Brooklyn, N. Y., for the Brook- 
lyn Rapid Transit Company, to supple- 
ment the five power plants now in service. 
Six engines with 40,000 horse-power will 
be installed at a cost of about $3,000,000. 
At the present time the five plants in 
service furnish an aggregate of nearly 
86,000 horse-power, which, before the 


Consolidated Traction Company, of Pitts- 
burgh, Pa., will be enabled to ride com- 
fortably in the cars of that corporation, 
as it has been determined by the company 
to banish the coal stoves now in use and 
install the latest type of electric heaters 
in all the cars. At the present time 50 
of the cars have been equipped with these 
heaters, and the experiment has proven 
such a success that it has been determined 
to equip the entire rolling stock of the line 
with them. 


Ex-Congressman A. J. Hunter and 
United States Marshal Hitch, of Illinois, 
are said to be at the head of a syndicate 
of Edgar County capitalists to construct 
an electric road from Paris, Ill., to Clin- 
ton, Ind. The road will be 30 miles long, 
and will cost about $250,000. Its object 
is to open up the rich coal fields and pop- 
ulous farming country in that region, 
which at present have no railway facilities. 
A company of Clinton capitalists will com- 
plete the system from the Indiana line to 
their city. 
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An Unusual Electric Railway Accident. 


An electric street car, west-bound, on 
the Dayton division of the Bellevue & 
Dayton, Ky., line, jumped the tracks one 
morning recently, tore down a heavy fence 
on the north side of the road, near the 
boundary line between Newport and Belle- 
vue, and plunged with its passengers over 
the embankment, landing in Taylor’s 
Creek, 50 feet below. That there was no 
loss of life to the 24 passengers in the car 
is unexplainable, but there were many in- 
jured, some of them so seriously that they 
will probably die. The car, moving at a 
high rate of speed on Fairfield avenue, 
in Bellevue, leaped the track when op- 
posite the horseshoe and before the pas- 
sengers had time to become frightened 
they were all hurled into the ditch below. 
Of all those in the car the motorman alone 
kad a chance to escape but he, in the hope 
of stopping his car, stuck heroically to 
his post, receiving injuries which will 
probably prove fatal, as an artery in his 
neck was severed and his jaw torn from its 
socket. As soon as the injured had been 
removed from the wreck the street car 
company sent heavy windlasses to the 
place and piece by piece the car was pulled 
out of the ditch, most of the work being 
done under the personal supervision of 
President Ernst. The car did not even 
turn completely over and aside from sev- 
eral panes of glass being broken did not 
look much the worse for its long fall. It 
was impossible to remove it entire, so 
the workmen turned it over on its side to 
save the motors first. It was then seen 
that the heavy ironwork under the car 
was almost completely demolished. It 
struck with such force that the wheels and 
other parts of the truck were driven 
through the floor. The speed of the car 
seems to have been high, but not faster 
than usual, and theories of the causes of 
the accident are many. In speaking of 
the affair, President Ernst stated that it 
was the most remarkable street car acci- 
dent that he had ever heard of in all his 
experience. He also stated that he had 
seen over a dozen of the passengers who 
were in the wrecked car but had been 
unable to find one who could give a clue 
as to how it happened. The accompany- 
ing illustration presents a view of the car 
just after the accident, and is presented 
by courtesy of the Cincinnati Commercial 
Tribune. 


— odi 


Recent reports from Boston stated that 
the Elkins-Widener-Whitney syndicate is 
preparing to establish a through trolley 


line from Boston to New York, to compete 
with the New York, New Haven & Hart- 
ford Railroad Company. 
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Electric 
Lighting 


An electric light plant will soon be in- 
stalled by Hamilton County, Tenn. 


The electric lighting plant of Perham, 
Minn., is soon to be enlarged, and the con- 
tract has been let for $39,000. 


Von Bolckow & Company, of England, 
are installing an electric lighting and 
power plant in their Eston Steel Works, 
at a cost of £40,000. 


It is reported that W. W. Hopkins and 
R. E. McClenahan have been appointed 
receivers for the Port Deposit, Md., Elec- 
tric Light Company. 


The authorities of Cambridge City, 
Ind., have let the contract for a new elec- 
tric plant, which will operate in connec- 
tion with the waterworks at a cost of 
about $14,000. 


An electric lighting plant is said to be 
planned by the village authorities of 
Absecom, N. J. If built it will be es- 
tablished during the year and in operation 
before the Fall. 


An electric plant is being considered for 
lighting the County Infirmary, at Colum- 
bus, Ohio. If erected the new plant will 
furnish from 600 to 700 lights and will 
cost between $3,500 and $3,600. 


The Consumers’ Electric Light Com- 
pany, of Haddonfield, N. J., has been or- 
ganized to compete with the South Jersey 
Gas, Electric and Traction Company for 
lighting franchises in the town named. 


The project for the construction and 
maintenance of a private electric light 
plant in Findlay, Ohio, is receiving serious 
attention among the prominent business 
men of that city and is stated to be almost 
an assured plan. 


If the citizens of White Plains, N. Y., 
carry out their seeming purpose of having 
a municipal electric lighting plant, which 
is estimated to save $12,500 a year, they 
may be supplied with 16-candle-power 
lights at a cost of about one cent an hour. 

One million dollars worth of non-inter- 
est-bearing stock certificates were author- 
ized at the recent annual meeting 
of the Narragansett, R. I., Electric Light 
Company, to cover expenses of the com- 
pany’s equipment in suburban territory. 

A contract has been closed by Messrs. 
Renfro & Lyons with the city council of 
Hawkinsville, Ga. The contractors will 
move their electric lighting and ice plant 
from Opelika to that city, as the lighting 
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in Opelika is now done by a Montgomery 
company. 


A municipal electric light plant will 
be in operation in Galesburg, Ill., within 
a very few days. The new plant, which 
is in a new building, cost the city about 
$41,000, the contract price for the light- 
ing system being $33,500, and the expense 
of the new building $7,500. 


The entire property and franchises of 
the South Milwaukee, Wis., Electric Light 
and Power Company have been formally 
sold to the Milwaukee Light, Heat and 
Traction Company by F. W. Rogers and 
H. M. Green, the former owners. The 
consideration is said to be $15,000 for the 
plant, lines, lamps and equipment. 


A recent newspaper despatch from Lon- 
don, England, said it was estimated that 
the dense volume of smoke and fog which 
overhung London one day during J anuary 
cost the city from $250,000 to $500,000 in 
24 hours, in the matter of bills for gas and 
electricity. The embargo on railway 


traffic and other expenses make up a huge 
bill. 


Improvements which have been in prog- 
ress at the plant of the Consolidated Elec- 
tric Light Company, of Birmingham, 
Ala., for the past six months, are rapidly 
nearing completion. The work has con- 
sisted in the erection of an addition to the 
plant which almost trebles its capacity 
and which will make the total amount of 


the company’s investment about $1,- 
600,000. 


. The plant of the Shamokin, Pa., Coal 
Township Electric Light Company will 
probably be built and in running order 
late in the Spring. For some time past 
it has been believed in Shamokin that the 
plant would not be built, but the gentle- 
men connected with the enterprise state 
that that idea is without foundation, and 
that the matter will be carried to a suc- 
cessful conclusion. 


Reports from Columbus, Ohio, state 
that the citizens of Indianola, represented 
by W. IH. Sharp and J. J. Chester, are 
looking for a chance to install an addi- 
tional electric lighting plant, as the facili- 
ties of the company now operating in that 
town are considered insufficient. A pri- 
vate plant may be put in and the city will 
probably have an option upon purchasing 
it within a stated time. 


Reports from Seattle, Wash., state that 
C. R. Collis, late manager of Seattle Gas 
and Electric Company, has purchased the 
controlling interest in the Alaskan Elec- 
tric Light and Power Company, which is 
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operating an electric light plant at Skag- 
way. The local papers say that the pur- 
chase is likely to lead to substantial im- 


provements in the plant and probably in 
the town. 


Another city which is soon to own its 
own electric lighting plant is New 
Britain, Ct. What such a plant will cost 
the town authorities are said to have but 
an indefinite idea as yet, but the approxi- 
mate figures have been placed at $100,000 
for the initial expense. The real cost of 
the enterprise will depend greatly on 
whether the city will enter into competi- 
tion with the Connecticut Lighting and 


Power Company in selling current to pri- 
vate individuals. 


The long controversy for permission to 
light the city, which has been fought hard 
by the Denver, Colo., Gas and Electric 
Light Company, has culminated in the 
passing of the contract with the Lacombe 
company by the city officials. It is proba- 
ble that the Denver company will make 
things interesting for the Lacombe com- 
pany for some time to come, say the local 
papers. The lighting contract is for a 
10-year term and provides for the illumi- 
nation of the entire city of Denver. 


A petition will be presented to the gas 
and electric light commissioners of the 
state of Massachusetts by the Boston Edi- 
son Electric Illuminating Company, for 
authority to issue between six and seven 
thousand shares of the new stock. As 
Edison stock is now selling for about $250 
per share, a value will be placed on the 
new stock of about $200 by the gas com- 
missioners, if they approve the issue. 
This would give the Edison company, at 
the very least, $1,400,000 in new capital. 


Small power stations in the vicinity of 
Camden, N. J., are likely soon to be closed 
and the necessary energy for lighting vil- 
lages and towns in the vicinity of Cam- 
den will come from the large power-house 
of the old Camden lighting and heating 
company, at Coopers Creek, which at 
present has more power than is needed to 
light the city. In the plant is a 1,200- 
horse-power engine that has been idle for 
a long time past, and by having a little 
new machinery sufficient power can be had 
for the purpose required. : 


Prominent citizens of York, N. H., re- 
cently went on a trip to Portland to in- 
vestigate the lighting plant in that city, 
and are said to desire a lighting plant for 
their own town. With this in view, a 
bill will be introduced at the present ses- 
sion of the Legislature to secure such legis- 
lation as may be necessary to permit the 
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town te light its streets. The Agamenti- 
cus Light and Power Company claims the 
entire right of furnishing the electric 
lights in the town, and the citizens are 
said to desire their own plant. 

One of the features of the Pan-Amer- 
ican Exposition will be the myriads of in- 
candescent electric lamps which will be 
used there for illuminating the grounds 
at night. It is said that the careful ob- 
server will notice a tinge of red in the 
light from these incandescent lamps, 
which will grow brighter and brighter as 
they are turned on to full incandescence. 
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Manager P. H. O’Day, of Orange, Tex., 
has been instructed to immediately dis- 
pose of the machinery composing the 
present plant of the Orange Ice, Light 
and Water Company, with a view to in- 
stalling a new plant of larger capacity. 
A 3,000-light machine will be put in, new 
poles and wires erected all over the city, 
and the plant extended so as to cover all 
portions of the city not now reached. A 
900-light machine will be installed for 
operating a day current, and an arc light 
machine will also be put in. When the 
new equipment is finished the plant, with 
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This red effect will be due to the resist- 
ance produced in the rheostat which is 
used for dimming effects, and is spoken 
of as having “the effect of a June sun- 
rise.” 

The lighting situation in Columbus, 
Ohio, has been practically determined by 
the resolution adopted by the authorities, 
requesting facts and figures relative to 
municipal ownership of an electric light 
plant. The gist of the resolutions adopted 
was that the people should appoint a com- 
mittee for the purpose of investigating 
the matter, and, if found practicable, 
should issue $300,000 in bonds for the 
purpose of erecting the plant, all this be- 
ing contingent upon the authority given 
to the city officials by the voters of the 
city at the election which was held on 
April 6, 1896. 


its enlarged capacity, will be second to 
none in the state of the same size. 

Citizens in Northfield, Vt., had their 
own troubles during the recent cold 
weather, as the electric light plant froze 
up, and the town was in total darkness. 
The plant in question is operated by water 
power, and the gate controlling the wheel 
was frozen during the night, and could 
not be lowered, so that all the water left 
the pond. An attempt was then made to 
connect the steam engine at the plant, but 
it was found that the pump was frozen. 
Workmen were busy trying to thaw things 
out all day long, but were unable to get 
the machinery running, so that for two 
nights there were no lights at all. On the 
first night of darkness the thermometer 
registered 28 degrees below zero, and 18 
degrees below at nine o’clock in the even- 
ing, while in a neighboring village the 
thermometer pointed to 35 degrees below 
at eight o’clock in the morning. 


291 


A Novel Steam Generator. 

The accompanying illustration shows a 
longitudinal section of one type of a novel 
steam generator recently introduced by 
the Parker Engine Company, of San 
Francisco and Philadelphia. The pecul- 
iar novelty in the design is a regenerative 
system whereby a positive flow of water 
and steam is maintained in one direction 
in the tubes of the generator and many 
advantages secured. The generator is sus- 
pended independent of the brick work, as 
may be easily understood from the illus- 
tration. The upper drum is for dry steam 
while the lower drum is suspended in the 
steel framework in each end and carries 
the upper arm on flanged necks. The 
main heating surface consists of horizontal 
tubes arranged in vertical groups, called 
by the makers “elements,” so as to form 
essentially a number of flattened coils. In 
the generator shown the elements are eight 
in number, two tubes wide and each con- 
sisting of 15 straight steel tubes three 
inches in outside diameter and 18 feet 
long. These are expanded into junction 
boxes at the end, the whole being exceed- 
ingly accessible and easy to keep clean. 
It is claimed that in this system there is 
always circulation, water entering the in- 
clined tubes at one end of the system and 
coming out as steam at the other end. The 
generator looks as if it would have some 
advantage for quick work where it is nec- 
essary to make steam rapidly. It is in 
use already in a considerable number of 
important plants. 


æ. 
lowa Telephone Association. 

The fifth annual meeting of the Iowa 
Telephone Association will be held in the 
club rooms of the Savery Hotel, at Des 
Moines, Iowa, on Tuesday, March 12, 
1901, at two o'clock P. m. The meeting 
will cover two days. 

One of the most important questions 
to be discussed at this meeting is the mat- 
ter of checking reports and making settle- 
ments between companies for inter-line 
toll business. Another very important 
subject which will be discussed is “Farm- 
ers’ Lines ;” their construction, equipment 
and the rates to be charged. 


cacti 
National Electric Light Association. 

Secretary George F. Porter informs 
the ELECTRICAL Review that the next 
meeting of the National Electric Light 
Association will be held at Niagara Falls, 
N. Y., on Tuesday, Wednesday and 
Thursday, May 21, 22 and 23, 1901. The 
headquarters of the association, during 
the meeting, will be at the International 
Hotel. 
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Telephone and 
Telegraph 


The steamer Ophir, on which the Duke 
and Duchess of Cornwall and York will 
soon sail for Australia, is being fitted out 
with a wireless telegraph system. 

A franchise has been granted in Point 
Pleasant, W. Va., to the Southern Bell 
Telephone Company, recently, to com- 
pete with the local company after several 
stormy sessions of the town council. 

A franchise has been granted by the 
County Commissioners to the Butler 
Western Telephone Company, to operate 
a system in the town of Hamilton, Ohio, 
and from there to villages in the vicinity. 

Contracts have been let by the Sala- 
manca, N. Y., Independent Telephone 
Company for the construction of its line 
to Little Valley, and it is expected that 
the system will be in working order within 
a very short time. 

At the coming meeting of the Hudson 
River Telephone Company on March 7, 
an increase of its capital stock from 
$3,000,000 to $4,000,000 will be voted 
upon, the money to be used for construc- 
tion and betterment. 


Professor Reginald A. Fessenden and 
his corps of assistants, who were sent out 
by the government to establish wireless 
telegraph stations down the Atlantic 
coast, have completed their first installa- 
tion off Roanoke Island, N. C., not far 
from Cape Hatteras. 


It is stated that Rome, Ga., is anxious 
to secure a long-distance telephone line to 
Chattanooga, along the line of the Chat- 
tanooga, Rome & Southern Railway. This 
road runs through a populous district, 
and the benefits of such communication 
would be considerable. 

Extensive improvements are being in- 
augurated by the Southern Bell Telephone 
Company in Jacksonville, Fla., and it is 
expected that in the near future all the 
company’s wires will be placed in under- 
ground conduits in the main streets of the 
city as far as the waterworks. 

The Rossing Electric Company, of 
Elyria, Ohio, which has installed tele- 
phone systems through Niagara Coun- 
ty, N. Y., under the name of the Home 
Telephone Company, has accepted the 
franchise granted to it by Batavia under 
the name of the Independent Union Tele- 
phone Company. 

On February 4, the Bell Telephone 
Company began to rebuild its system in 
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Wellsville, Ohio, and before the improve- 
ments are completed $15,000 will have 
been expended. 
system will be installed, and the workmen 
will come direct from Parkersburg to 
make the changes. 


The Lee County Telephone Company 
and the Whiteside County ‘Telephone 
Company will build a copper metallic line 
from Clinton, Iowa, to Mendota, Ill., a 
distance of 75 miles. This line will com- 
plete a metallic circuit from Des Moines, 
Iowa, to Aurora, and Joliet, Ill., and later 
with Chicago. 

A company, of capitalists from Warren, 
Ohio, recently secured a franchise in Seat- 
tle, Wash., in connection with Seattle 
men, to construct and operate a telephone 
system under the name of the Seattle 
Automatic Telephone Company. The 
Qhioans interested are represented by 
Jules Vautrot, Jr., C. B. Sibly and E. A. 
Seeley. 

Three handsome buildings are planned 
for the use of the Sunset Telephone and 
‘Telegraph Company, of Los Angeles, Cal. 
Equipment will be provided in them for 
15,000 local subscribers, and facilities 
for machine and repair-shop purposes. 
The buildings will be of buff-colored 
brick, and the architecture will be in the 
Spanish type. 

Preparations are being made by the 
Rome, N. Y., Home Telephone Company 
to connect Verona station with Verona 
village and Rome. The Interstate Tele- 
phone Company, with which the Her- 
kimer County Telephone Company has 
recently become connected, now has a total 
of 108 toll stations, and local connections 
are made through the Rome company. 


A new telephone franchise was granted 
recently by the village board of Bath, 
N. Y., granting the application of the new 
long-distance telephone company, which 
was represented by Mr. H. A. Clark, of 
Corning, who stated that the company 
would add about $50,000 of taxable prop- 
erty to the village, and promised a low 
rate and the best possible service. 


A movement has been recently made in 
Chicago, Ill., towards securing for the city 
an additional revenue of something over 
$250,000. A sub-committee of the judi- 
ciary committee of the city council has 
taken up an ordinance providing for a tax 
of $5 per pole and 15 cents per lineal foot 
of conduits for all telegraph and tele- 
phone companies operating in Chicago 
without a franchise. 

Newspaper despatches from Maryland 
state that probably in less than a year 
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Frederick will have a long-distance tele- 
phone connection in all directions inde- 
pendent of the Bell system, plans now 
being on foot to connect independent 
lines in Maryland, Pennsylvania and 
Virginia, so as to form a system of this 
character. It is believed that there is 
considerable capital back of the project. 


The Baiting Hollow Telephone Com- 
pany was organized recently, and officers 
elected. The president is E. E. Mosier; 
secretary, J. C. Young; manager, Charles 
Warner. The company will start with a 
capital stock of $1,000, and its lines will 
run from Baiting Hollow east on Sound 
avenue, a distance of six miles, and down 
Roanoke avenue to Riverhead village, 
making 10 miles in all. It is hoped to have 
the system working by April 1. 

Despatches from Liverpool, England, 
state that Professor J. A. Fleming, the 
electrician of London University, during 
a recent lecture delivered in Liverpool, 


‘stated that he had Professor Marconi’s 


permission to say that on the first day 
of King Edward’s reign, Marconi sent 
messages by wireless telegraphy from St. 
Catharines to the Lizard, a distance of 
200 miles, and since that time he had es- 
tablished perfect communication betweeen 
those points. 


The Telephone, Telegraph and Cable 
Company of America, at a recent meet- 
ing, elected the following directors: Jos. 
McCall, F. M. Jenks, C. W. Morse, H. 
Gawtry, G. Crocker, O. Ames, F. Tilford, 
Daniel O'Day, G. F. Hawkins, H. R. Wil- 
son and W. J. Latta, F. M. Ritter, R. 
Morgan, J. L. Welsh, J. D. Crimmins, 
E. R. Chapman, Samuel Thomas, J. C. 
Bullitt, J. J. Sullivan, M. W. Ayers and 
G. W. Elkins. The first eleven are mem- 
bers of the old board. 


A franchise was recently asked for in 
Le Roy, N. Y., to operate an independent 
telephone company in competition with 
the Buffalo Bell company. After this 
petition was heard, the Bell company in 
Buffalo requested the council to grant it 
the right to string and maintain wires and 
fixtures on any pole lines put up and main- 
tained by any other company upon making 
arrangement with that body, and the right 
also to erect and maintain poles, wires 
and fixtures through the streets and alleys 
of Le Roy. Both petitions were put in the 
hands of a committee, and referred for 
further consideration at a later meeting. 


An order has been obtained from the 
Probate Court, of Muskingum County, 
Ohio, by the Zanesville Telephone and 
Telegraph Company, fixing the method 
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in which it shall use the streets, alleys and 
other thoroughfares. The company was re- 
cently reorganized, and its capital stock 
increased to $200,000. The new directors 
under the reorganization are Judge M. 
M. Granger, Dr. J. Milton Fassig, Messrs. 
James B. Hoge and H. D. Critchfield, of 
Cleveland, Ohio; Messrs. Edwin S. Grant, 
William M. Shinnick, Rufus C. Burton, 
S. M. Winn, William D. Shultz, J. B. 
Rhodes, William C. Handshy, H. A. 
Sharpe, J. G. England, J. B. Owens and 
Sherman M. Granger. 

At a recent meeting of the Eastern 
Shore Telegraph and Telephone Company, 
of Caroline County, Md., the following di- 
rectors were elected for the ensuing year: 
Harry A. Richardson, William H. Baker 
and Dupont Walker, of Dover, Del.; Wil- 
bur H. Hubbard, of Chestertown; William 
J. Price, Jr., of Centerville; Judge Wil- 
liam R. Martin, of Easton; George W. 
Woolford, of Cambridge, and Thomas L. 
Day and Fred R. Owens, of Caroline 
County. The president’s report shows 
that there are now 80 towns connected on 
the peninsula and nearly 1,000 telephones. 
The company is now constructing lines in 
Kent County and will continue them 
through Queen Anne County and connect 
with the system between Denton and 
Easton. It is thought this will be done 
in May. The officers elected are as fol- 
lows: Harry A. Richardson, president; 
Thomas L. Day, vice-president; Fred R. 
Owens, secretary, and Dupont Walker, 
treasurer. 

Reports from Orangeburg, S. C., state 
that a telephone war is in progress there 
which is attracting considerable attention. 
At a recent meeting of the council a bill 
was passed that no franchise should be 
granted other telephone companies to en- 
ter that field for a period of five years and 
carried the provision that the Bell com- 
pany should connect the city with a long- 
distance line within three months. The 
South Carolina Long-Distance Telephone 
Company, an independent organization, 
has endeavored to establish a local ex- 
change at Orangeburg, and a petition to 
grant the request is said to have been wide- 
ly signed. A counter-petition to this was 
circulated in the interest of the Bell com- 
pany, and the controversy will be taken up 
by the council at its next meeting. Some 
of the citizens claim that the conditions of 
the bill have not been carried out by the 
Bell company, and so are anxious to allow 


the independent company to enter the 
field, which company is said to have made 
great progress with its lines through the 
state, nearly all the influential towns and 
the low country being connected. 
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American Electrical Supplies Wanted. 


United States Consul Marshal Halstead, 
of Birmingham, England, says he has 
been requested to announce that an 
English electric supply company wishes to 
open up. correspondence with American 
manufacturers of electric accessories. Fur- 
ther information may be had by applying 
to Consul Halstead. 
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A Compact Electric Bell. 

A new electric bell, very compact in 
construction and neat in appearance, has 
just been placed on the market by the 
Electrical Appliance Company, of Cincin- 
nati, Ohio. Its working parts are so de- 
signed that they require a minimum of 
space and are so small that they are cov- 


A Compact ELECTRIC BELL. 


ered by a gong two and three-eighths 
inches in diameter. This bell is called by 
the manufacturers the “Queen” and is de- 
signed for use in places where a neat and 
artistic effect is desired. The bell is made 
in only one size but in several metallic 
finishes, such as oxidized silver, oxidized 
copper, nickel and polished brass. 


The First Electromobile Patrol Wagon. 
To THE EDITOR OF ELECTRICAL REVIEW: 
Noticing in your edition of February 


16, page 234, an article in regard to an 
electromobile patrol wagon, and the state- 
ment that Hartford, Ct., would be the 
first city in the United States to own a 
patrol automobile, we desire to advise you 
that we are the “tip top” city of Ohio, and 
also “tip top” people, and that we have 
had in actual use a patrol automobile for 
over one year. It was built by and under 
the supervision of our city electrical en- 
gineer, Mr. Loomis, and a good many 
parts of it were manufactured at our cen- 
tral fire engine house by the regular fire- 
men. Our streets here for the past three 
weeks have been very icy and slippery, 
but the patrol wagon climbed the steepest 


grades without any trouble at all. 
GARL ELECTRIC CoMPANY, 


Max Schumacher, Sec.-T reas. 
Akron, Ohio, February 19, 
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Views, News 
and Interviews 


The editor of the Saturday. Evening 
Post, of Philadelphia, has evidently tried 
to ride from Arch street to Wissahickon 
Inn, or some such place, in an overworked 
clectromobile. His view of things is ex- 
pressed in this frank personal confession: 
“A misspent life is sad and so is a mis- 
spent automobile.” 


Breaking the windows of trolley cars by 
throwing stones is the most modern meth- 
od of compelling those conveyances to 
stop for passengers. A St. Louis man 
tried the experiment a few weeks ago and 
it worked to perfection so far as stopping 
the car went. But he had a séance with 
the police afterward. The judge before 
whom he was brought finally dismissed the 
case. 


At a recent dinner of the Correspon- 
dents’ Club, of New York city, answers to 
the following question were read from a 
large number of distinguished persons: 
“How can the influence of the press be 
increased?” A large number of the re- 
plies suggested that accuracy and reliabil- 
ity would help the matter. Mr. Thomas 
A. Edison answered the question thus: 
“By publishing a fact now and then.” 


A man recently died in England from 
the effects of lead poisoning after having 
handled for three months lead-cased cables 
for electric lighting. In commenting upon 
the case and the verdict given, as above, 
at the inquest, the English paper report- 
ing the affair stated that “this is the first 
case of the kind we have heard of, but if 
there be risk of lead-poisoning in carrying 
out such work as the laying of electric 
lighting cables, surely it could be obviated 
by the men while so employed wearing a 
gauntlet or piece of leather in the palm of 
the hand.” 


Two cases of “X-ray eyes” have been 
reported within the last month. In the 
first instance the mystic claimed to be a 
“divine healer,” who by merely looking 
into the suffering bodies of her patients 
could diagnose their cases at once and then 
heal them by the laying on of her hands. 
Now comes a similar story of a young man 
in the Southwest whose X-ray vision is so 
keen that he can locate mines, oil, gas and 
various other interesting money-makers. 
That “there is nothing new under the sun” 
appears somewhat doubtful in the light of 
these two remarkables who were dragged 
out of obscurity by the ubiquitous reporter, 
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Corporation 
News aaa 


ALBANY, N. Y.—New Berlin Telephone 
Company. $3,000. 


JEFFERSON City, Mo.—Spring River 


Electric Company. $50,000. Incorpo- 
rators: Frank S., E. C. and S. D. Ches- 
ney. 


LiırrLe RocxK, ArK.—Huntington Elec- 
tric Light and Power Company. $8,000. 
Incorporators: W. Harper, M. Hayes and 
others. 


CoLUMBUS, OnIo—Ohio Northern 
Traction Company, of Toledo. $25,000. 
Incorporators: J. W. and A. B. Cable and 
others. 


NASIIVILLE, TENN. — Dixie Electric 
Motor Company. $30,000. Incorporat- 
ors: W. Goodman, T. G. Galbreath and 
others. 


JACKSON, Miss. — Natchez Electric 
Street Railway Company. $150,000. In- 
corporators: A. G. Campbell, T. O. Baker 
and others. 


CoLumBus, OH10o—Van_ Dorn-Elliott 
Electric Company. Capital, $50,000. In- 
corporators: J. H. Van Dorn, F. Schneid- 
er and others. 


INDIANAPOLIS, IND.—Lafayette, Pur- 
due & Northern Traction Company. $8,- 
000. J. B. Book, A. A. Purman and 
others, directors. 


PIERRE, S. D.—Dakota Telephone and 
Electric Company, of Geddes. $150,000. 
Incorporators: G. E. Wickes, E. C. Ward 
and Frank Keksline. 


SPRINGFIELD, ILL.—Crowdus Automo- 
bile Company, Chicago. $100,000. in- 
corporators: J. S. Jacoby, E. Atherton 
and F. N. Warren. 


SPRINGFIELD, ILL.—The Electric Laun- 
dry and Machine Company, of Chicago. 
Capital, $25,000. A. M. Fraser and 
others, incorporators. 


SPRINGFIELD, ILL. — Ilinois Motor 
Transit Company, Champaign. $50,000. 
Incorporators: J. Armstrong, J. T. Ains- 
worth and S. D. Enochs. 


CoLUMBUS, On10—Toledo Railway and 
Terminal Traction Company; $10,000. 
Citizens’ Electric Light, Heating and 
Power, of Shreve; $10,000. 


ALBANY, N. Y.—Genessee Valley Tele- 
phone Company, of Rochester. Capital, 
$100,000. J. F. Warner, G. R. Fuller 
and E. M. Higgins, directors. 


ALBANY, N. Y.—Stein & Langlos Man- 
ufacturing Company, New York city. 
Capital, $10,000. Directors: George Stein, 
W. V. Langlos and C. F. Kabisch. 


SPRINGFIELD, [LL.—London Power and 
Electric Company, London Mills. Capi- 
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tal, $25,000. Incorporators: Frank Shel- 
by, F. J. Daines and E. S. Marston. 


LANSING, Micu.— Homer Electric 
Light and Power Company ; $14,000. The 
Detroit Motor Works has increased its 
capital stock from $10,000 to $25,000. 


JEFFERSON City, Mo.—Peoples’ Tele- 
phone Company, of New Florence, Mont- 
gomery County, Mo. $3,100. Incorpo- 
rators: H. Ellis, W. C. Crone and others. 


SPRINGFIELD, InLt.— Bradley Park 
Heat, Light and Power Company, of 
Peoria. $100,000. Incorporators: J. E. 
Fisher, W. H. Ballance and J. A. Keath- 
ley. 


INDIANAPOLIS, INp. — Jeffersonville, 
New Albany & Sellersburg Rapid Transit 
Company. $10,000. Directors: Louis 
Schneck, George Holzburg and John Bur- 
mont. 


JACKSON, Miss.—The Meridian Elec- 
tric Light and Railway Company. Capi- 
talized at $225,000, with the following in- 
corporators: J. Kamper, R. W. Stoutz, 
Wiliam Ambrecht. 


CotuMBus, O1110—Wapokoncta & Ken- 
ton Traction Company, of Columbus; 
$5,000. Ohio Traction and Finance 
Company; $10,000; incorporators: J. H. 
Smart, J. A. Thompson and others. 


CoLuMBus, OnIo—Jones_ Brothers 
Electric Company, of Cincinnati, in- 
creased its capital stock from $136,000 
to $400,000. C. E. Jones, president, and 
H. R. Kooper, secretary and ticasurer. 


HarrisspurG, Pa.—The New Traction 
Company, of Allentown, and the Coopers- 
town Street Railway Company have been 
consolidated with a capital stock of $1,- 
500,000 and a bonded debt of equal value. 


FRASERVILLE, QUEBEC—La Compagnie 
Electrique de Rimouski has been incor- 
porated with a capital stock of $100,000 
to furnish electric light and power. In- 
corporators: Thomas Lebel, J. N. Pouliot 
and A. C. Landry. 


Mapison, Wis.—Milwaukee, Burling- 
ton & Lake Geneva Railway Company. 
$100,000. Incorporators: T. W. Wheel- 
er and I. N. Bick, of Toledo, Ohio; Mrs. 
Isabelle Debouchet, of Paris, France, and 
J. S. O’Connor, of Milwaukee. 


SACRAMENTO, CAL. — The American 
Wave Motor Company, of Los Angeles, 
has been incorporated with a capital stock 
of $300,000, with a paid-up stock of 
$150,000. Directors: A. J. Stevent, Vin- 
cent Gifford, D. S. Gillespie and others. 


TRENTON, N. J.—Keystone State Tele- 
phone and Telegraph Company; $2,000,- 
000; incorporators: Norman Prey, E. H. 
Chew and W. B. Wolcott, all of Camden. 
Newton Stewart & Paoli Telephone Com- 
pany; $350; incorporators: W. T. Swift 
and others. 


Trenton, N. J.—Sussex Light and 
Power Company. $500,000. Incorporat- 
ors: F. J. Myers, A. T. Rice and others. 
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The company is authorized to erect dams 
in the Delaware River, where the state 
boundary line intersects the line of the 
states of New York and Pennsylvania. 


CoLuMsBUs, Onto — Dayton, Spring- 
field & Urbana Southwestern Railway 
Company ; $250,000. Springfield & West- 
ern Railroad Company; $100,000. The 
Madison Telephone Company has in- 
creased its capital stock from $40,000 to 
$75,000. 

ALBANY, N. Y.—The Susquehanna 
Power Company, with an authorized capi- 
tal of $100,000, will probably be author- 
ized to construct dams or reservoirs on the 
Susquehanna River in Otsego County, 
outside of Oneonta, to be used for the de- 
velopment of hydraulic and electric power 
for light, heat, power and other purposes. 
It is understood that the Oneonta, Coop- 
erstown & Richfield Springs Railway 
Company is interested in the new concern, 
whose incorporation was proposed by 
Senator Feeter. 

CoLumBus, O110o—Columbus, Findlay 
& Toledo Electric Power, Fuel and Light 
Company; $10,000; incorporators: A. J. 
Jones, J. D. Miller, A. M. Hastle and 
others. Findlay & North Baltimore Rail- 
road Company; $150,000; incorporators : 
Colonel J. A. Bope, C. F. Smith and 
others. Toledo & Southern Railway 
Company; $25,000; incorporators: B. F. 
James, G. A. Smith and others. Cin- 
cinnati Automobile Company; $25,000; 
incorporators: E. Spray, B. Albright, A. 
Leisure and others. Tri-County Tele- 
phone Company, Greenwich; $25,000. 
Elyria, Grafton & Southern Railway 
Company ; $10,000. The Greenville Elec- 
tric Light and Power Company, Green- 
ville, has filed an amendment to its char- 
ter for enlarging its field of operation. 


Cincinnati Street Railway Sold. 

At a meeting of the Cincinnati, Ohio, 
Street Railway Company recently held in 
that city it was decided by a three-fourths 
vote of the stockholders to turn the road 
over to the Widener-Elkins syndicate, 
which a short time ago organized the Cin- 
cinnati Traction Company, which has 
been organized with the following officers: 
President, Hugh J. McGowan, of Kan- 
sas City; secretary and treasurer, William 
T. Irwin, Cincinnati; directors, Judge 
Schmidlapp, Charles E. Proctor, Cincin- 
nati; William T. Sheehan and Harry M. 
Levi, New York; William Kelsey 
Schoepff, Pittsburgh, and Randall Mor- 
van, Philadelphia. | 


o. — 
Truth Tersely Told. 
[From the Electrical Review, London.] 

The scientific investigator supplies the 
seed of a great industry, the inventor 
plants it, the engineer acts as gardener, 
but labor and: capital have to supply the 
not less essential soil for its growth. 
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American Steel and Wire Company’s 
Officers and Directors. 


At the annual meeting of the stock- 
holders of the American Steel and Wire 
Company, held in Jersey City, N. J., on 
February 19, the following board of di- 
rectors was elected: Thomas F. Ryan and 
H. Clay Pierce, taking the places of Her- 
man Seilcken and Phillip W. Moen; Al- 
fred Clifford, William P. Palmer, F. H. 
Chisholm, Randal Morgan and P. A. B. 
Widener. The actions of the board dur- 
ing the fiscal year were approved, and cer- 
tain amendments to the by-laws were 
adopted. Chairman Clifford’s report was 
a duplication of the one issued to stock- 
holders on January 29. Mr. Clifford 
stated that the outlook for business for 
the current year was very bright. 

The directors of the company, at a 
meeting on February 20, elected the fol- 
lowing officers and executive committee: 
John W. Gates, chairman of ihe board; 
William B. Palmer, president; William 
Kdenborn, first vice-president; J. $. 
Keefe, second vice-president; P. W. Moen, 
third vice-president; S. H. Chisholm, 
fourth vice-president; F. S. Watson, 
treasurer; T. P. Adler and A. F. Allen, 
assistant treasurers; C. S. Roberts, sec- 
retary; F. E. Patterson and A. F. Allen, 
assistant secretaries; C. A. Honecker, 
auditor; Max Pam, general counsel. Ex- 
ecutive committee: J. W. Gates, William 
Edenborn, P. A. B. Widener, Thomas F. 
Ryan, John Lambert, H. Clay Pierce and 
William P. Palmer. 


Project for a Great Canal and 
Electric Boats. 


Governor Odell, of New York, has re- 
ceived from State Engineer Bond plans 
for an entire new canal system for the 
state. The Governor has approved them, 
and they will be presented to the Legisla- 
ture in a few days. The plan is for a 
barge canal capable of accommodating 
boats of 10 feet draught, to be propelled 
by steam or electricity, for the entire 
route of the Erie, Champlain and Oswego 
canals. The cost of the proposed improve- 
ment is estimated at $50,000,000. Should 
the present Legislature adopt the pro- 
posed plans they will go before the people 
at the next general election, and when en- 
dorsed by popular vote the necessary bill 
must be repassed by the Legislature before 
bonds for the $50,000,000 required can 
be floated. The new canals could carry 
15,000,000 tons of freight in a season of 
seven months. A number of prominent 
men and several well-known financiers 
have approved the plans. 
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Wall Street and the Electrical 
Stock Market, 

The exchanges were ordered closed on 
Friday and Saturday of this week on ac- 
count of February 22 being a legal holi- 
day. 

On the New York Stock Exchange, 
General Electric closed on Thursday at 
212 bid and 214 asked, showing a gain of 
14% points. Metropolitan Street Railway, 
of New York, closed at 16214 bid and 163 
asked, indicating a loss of 14 point. 
Brooklyn Rapid Transit closed at 75% 
bid and 75% asked, showing a loss of 13% 
points for the week. Third Avenue Rail- 
road closed the week at 120 bid and 122 
asked, showing a loss of 1 point. Man- 
hattan Railway, of New York, closed at 
117 bid and 11714 asked, showing a loss 
of 3% point. 


A DIRECT-READING OHMMETER. 


On the Boston exchange, American 
Telephone and Telegraph closed at 161% 
bid and 162 asked, indicating a loss of VY, 
point. Erie Telephone closed at 61 asked, 
and no bid price quoted, indicating a loss 
of 1 point in the asked price. New 
England Telephone was not quoted. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Electric 
Company of America closed at 854 bid 
and 834 asked, showing a gain of 3, 
point for the week. Union Traction 
closed at 333% bid and 335% asked, show- 
ing a loss of % point for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 1414 bid 
and 151% asked, indicating a loss of 1 
point. Electric Boat closed at 24 bid and 
26 asked, showing a loss of 2 points for 
the week. Consolidated Equipment closed 
at 11 bid and 11% asked, showing a gain 
of 11% points. 

Wall street, February 21. 


— l 

If the medical man who declares that 

the little toe is rapidly disappearing from 

the foot of man is correct, there will still 

be left some comfort in life—the burly 

trolley car conductor will have one thing 
less to tread on. 
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A Direct-Reading Ohmmeter. 


The Myers Break Finder Company, of 
Syracuse, N. Y., is selling a novel direct- 
reading ohmmeter which is illustrated 
herewith. The containing case is highly 
finished and is about nine inches square 
and two inches deep. The case contains 
a magnetic needle which is just visible 
through an opening cut in the dial. Along 
the periphery of the dial is a scale con- ` 
taining, in the instrument shown, 100 sub- 
divisions. On these subdivisions are print- 
ed in this particular instrument num- 
bers which represent ohms from .5 to 
20.26 inclusive. The manufacturer can in- 
crease this scale up or down to any extent 
desired. Over the dial circles a pointer 
like the hour hand of a clock. The in- 
strument is to be placed in such a posi- 
tion that the delicate needle, visible be- 
hind the glass, will swing over the zero 
mark. The operator attaches wires, 
which have been connected to any source 
of direct electrical current io two of the 
binding-posts shown in the cut. The un- 
known resistance under test is to be con- 
nected with the other two binding-posts. 
This will swing the small needle, visible 
behind the glass, away from zero. 

The pointer must now be turned, and 
this operation will fcrce the needle either 
further away from the zero point or back 
toward it. The operation must be con- 
tinued until the needle behind the glass 
has been forced entirely back to the zero 
point. When this is accomplished, the 
hand above the dial will then point di- 
rectly to the required resistance of the 
coil, magnet or whatever it may be that is 
under test. | 

For use under conditions, where for ob- 
vious reasons the delicate needle behind 
the glass would be unreliable, the manu- 
facturer furnishes a telephone receiver in 
connection with the instrument, and this 
will indicate by sound when the turning 
hand has reached the required resistance. 
This instrument has many advantages 
claimed for it, among them being: Ex- 
pert experience is unnecessary ; quick read- 
ings are possible; the readings are given 
directly in ohms; the instrument has no 
plug contacts, thus removing the possi- 
bility of imperfect connections; the in- 
strument can stand the severest abuse 
without derangement; if desired, it is 
furnished so as to be independent of me- 
chanical or electrical outside effects; if 
desired, it can be arranged for use in the 
most awkward positions, and be made in- 
dependent of leveling; it can be con- 
nected directly to any direct electric light- 
ing or battery current. 
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Industrial 


Notes a2 a 


THE ERICSSON TELEPHONE COM- 
PANY, New York city, states that in the 
cylinder type of the Poulsen telegraphone, 
Mr. Valdemar Poulsen, the Danish engineer, 
uses the Ericsson transmitter and receiver. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, is selling agent for Rich- 
mondt electrogalvanized wire conduit tub- 
ing, and is now sending out advertising 
matter giving full information regarding it. 


THE WARREN ELECTRIC AND SPE- 
CIALTY COMPANY, Warren, Ohio, is an- 
nouncing for the season’s trade the new 
“Peerless” fans in all the essential designs. 
This company is taking the unique position 
of offering “the highest priced fan’ on the 
market. 


MR. A. W. BRODE, 456 South Broadway, 
Los Angeles, Cal., announces that he has 
purchased the business and good will of the 
Clemans Electrical Works, which was one 
of the oldest houses in Southern California. 
Mr. Brode states that he will be pleased to 
receive catalogues, price lists and descriptive 
matter from manufacturers and dealers. 


THE COUCH & SEELEY COMPANY, 
Boston, Mass., has sent out “Some More 
Telephone Talk,” illustrative of tubular 
drops, combined jack and tubular drop, 
combined ringing and listening key, plugs 
and metallic jacks. The illustrations are 
clean cut and the descriptive matter clear 
and pertinent. The folder will be mailed 
upon application to the company. 


THE GENERAL INCANDESCENT ARC 
LIGHT COMPANY, 572 First avenue, New 
York, is mailing its catalogue No. 30. The 
folder contains full descriptions of push- 
button switches and plug receptacle and 
automatic switches. The new type of G. I. 
flush push-button switch is shown and the 
list will be mailed to any one interested 
uron application to the company. 


THE PITTSBURGH INSULATING COM- 
PANY, Pittsburgh, Pa., is said to have de- 
veloped a process by which it can coat paper 
and cloth with Sterling insulating varnish 
and produce an article perfectly uniform in 
thickness and insulation. The company 
states that it is prepared to send out sam- 
ples of these papers, and desires to have any 
purchasing agents or engineers who require 
such material, make inquiries regarding it. 


THE AMERICAN STEEL AND WIRE 
COMPANY, New York and Chicago, is 
mailing its “List of Products.” The book is 
a neat little 28-page folder, bound in dark 
green, and enumerates all the manufactures 
of the company in such a manner that they 
can be easily located. The book will be 
sent to any one interested upon application 
to the company’s Chicago office in the Rook- 
ery Building. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., are said to 
have been uniformly successful in bettering 
the conditions of their graduates and as an 
instance of this is cited the case of the re- 
cently appointed superintendent of coal 
mines for the Mexican International Rail- 
road Company, at Fuente, Mex., who was 
assisted in securing the position by the 
Students’ Aid Department of the schools. 


THE WESTERN ELECTRIC COMPANY, 
Chicago, Ill., is mailing circulars relative to 
its large stock of lead-covered and braided 
rubber-covered cable, which it states are to 
be offered at very attractive prices for im- 
mediate delivery. A large quantity of 
weatherproof cable and wire from the 
largest to the smallest commercial sizes is 
also listed by that company, Particulars 
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will be sent upon application to the Chicago 
office. : 


AMONG THE CONTENTS of McClure's 
Magazine for March will be “What We Know 
About Mars,” by Edward S. Holden, formerly 
director of the Lick Observatory; ‘“Billy’s 
Tearless Woe,” a story written and illus- 
trated by Frederic Remington; “The Law of 
Life,” an Alaskan story, by Jack London; 
“Dan McCarthy,” a story of the New York 
police, by J. Lincoln Steffens; besides other 
short stories, an instalment of “Kim,” by 
Rudyard Kipling, and a poem by Josephine 
Dodge Daskam. 


MOLONEY TRANSFORMERS, built by 
the Moloney Electric Company, of St. Louis, 
Mo., are constructed with particular refer- 
ence to the aging qualities of the core metal 
employed. As is well Known all iron used 
in transformer cores increases in hyster- 
esis loss with time, this phenomenon be- 
ing known as aging. By careful treatment 
and selection of iron of the proper compo- 
sition this detrimental effect can be almost 
entirely obviated and in the transformers 
in question this has been done very care- 
fully. 


THE NEWTON ELECTRIC COMPANY, 
134 West Broadway, New York city, has re- 
cently undergone a reorganization and en- 
largement of its facilities. Mr. Ralph 
Straschnow, who has been identified with 
the interests of Schiff, Jordan & Company, 
Vienna, Austria, has associated himself with 
the Newton company as vice-president and 
treasurer. The company is preparing a 
new catalogue, which will include a descrip- 
tion of the following specialties: flush 
switches, flush plug receptacles, door fixtures, 
are light ceiling switches, etc. This line 
of specialties will be added to by the com- 
pany in the near future. 


JAMES L. ROBERTSON & SONS, 229 
Fulton street, New York, state that their 
factory is busily engaged in turning out in- 
dicators, improved Victor reducing wheels, 
and the improved Willis planimeter. The 
company note the increased use of engine 
indicators and state that while a few years 
ago such instruments were sold chiefly to 
experts in limited quantities, the average 
engineer now in any sizable plant feels that 
his outfit is incomplete without one. The 
makers state that these indicators are of 
such a wide range that they will take any 
stroke up to five feet or speed up to 500 revo- 
lutions by merely changing a bushing. Cat- 
alogues containing descriptive matter and 
full prices will be mailed upon application 
to the company. 


THE EMERSON ELECTRIC MANU- 
FACTURING COMPANY, St. Louis and 
New York, states that its factory is working 
to its full capacity on the manufacture of 
the Emerson fans and motors. In order to 
make the fans with the special hardened 
steel shafts which are a feature of the com- 
pany’s product, it was necessary to have 
special grinding machines, and in order to 
get the machines, the Brown & Sharpe 
Manufacturing Company, of Providence, 
R. I., sold the Emerson company a special 
grinding machine which had been made up 
as a part of the B. & S. exhibit at the Pan- 
American Exposition, and which the latter 
company considers to be the very latest and 
most improved type of grinding machine so 
far manufactured for the purpose for which 
it is used. 


THE GILLILAND ELECTRIC COM- 
PANY, Adrian, Mich., has resumed on a 
large scale the manufacture of telephone 
and electrical specialties. The company, 
which was organized in 1887, for many 
years manufactured all the pins and brack- 
ets for the largest telephone and telegraph 
companies in the United States. Mr. James 
F. Gilliland, the manager of the company, 
is one of the best telephone men in the busi- 
ness, and comes of a family of well-known 
telephone men. He has invented and pat- 
ented a large number of electrical and tele- 
phone devices, The Gilliland company has 


Vol. 388—No. 9 


installed complete food and metal-working 
machinery and is prepared to furnish all 
forms of cabinet work, pins and bracke 
and is also equipped to manufacture many 
specialties which ordinary manufacturers 
could not handle. Its plant, with a capacity 
for 1,000 men, enables it to fill all orders 
with promptness, and its favorable situa- 
tion gives it exceptional advantages with re- 
gard to the cost of manufacture. Eyery 
article manufactured by the Gilliland com- 
pany will be of the highest grade of qual- 
ity and absolutely guaranteed. 


THE AMERICAN BRIDGE COMPANY, 
New York city, announces that it is very 
busy at the present time, having taken a 
number of large contracts for structural 
steel, which includes three viaducts and a 
300-foot draw-span for the C. B. & Q. Rail- 
road, 3,500 tons of material for the Rock 
Island Railroad, and similar orders of ma- 
terial for a highway bridge, New York 
city, the Oregon Short Line, 25 high- 
way bridges in Kansas, all the structural 
steel for the new 14-inch continuous 
mill for the Carnegie Steel Company, at 
Duquesne, Pa., the steel work for the 
new armory at Medina, N. Y., a large steel 
building to be used as a blacksmith shop for 
the A. T. & S. F. Railroad Company, at 
Topeka, Kas., seven buildings for the Ster 
ling White Lead Company, at Kensington, 
Pa., a pier and warehouse at Progreso, Yuca- 
tan, Mex., which will be 40 feet wide and 550 
feet long, eight-inch solid steel piles being 
used, the steel work for the 10-story office- 
building to be erected by the Mutual Savings 
Bank in San Francisco, Cal., the structural 
steel for the office-building to be erected by 
the Surety Investment Company in East 
Denver, Colo., and a quantity of steel work 
of various sorts to the Bureau of Yards and 
Docks for building No. 22 at the New York 
Navy Yard in Brooklyn. The company an- 
nounces that its New York contracting of- 
fice will hereafter be in charge of Mr. 8. 
Fischer Miller, formerly with Milliken 
Brothers. Among Improvements to be in- 
augurated by the company is a steel plant 
for the Allegheny Steel and Iron Company. 


THE CROCKER-WHEELER COMPANY, 
Ampere, N. J., reports these sales for the 
month ending with February 15: The fol- 
lowing direct-connected generators have 
been sold: Schwartzchild & Sulzberger, two 
250-kilowatt; United States Mint, Philadel- 
phia, Pa., two 200-kilowatt, one 150-kilowatt, 
one 75-kilowatt; Brown Shoe Company, St. 
Louis, Mo., one 200-kilowatt; Hahne & Com- 
pany, Newark, N. J., two 200-kilowatt, one 
100-kilowatt; E. I. DuPont de Nemours, 
Wilmington, Del., one 200-kilowatt; Navy 
Yard, Washington, D. C., two 150-kilowatt; 
National Electric Supply Company, Wash- 
ington, D. C., one 50-kilowatt; Bement, 
Miles & Company, Philadelphia, Pa., one 50- 
kilowatt; Toledo Bridge Company, Toledo, 
Ohio, one 50-kilowatt; White Star Line, one 
50-kilowatt. In addition to these, the fol- 
lowing motors have been sold: Philadel- 
phia Engineering Works, Philadelphia, Pa., 
46 motors, aggregating over 700 horse 
power. This makes upwards of 3,000 horse- 
power already sold to that company. 
Pencoyd Iron Works, four motors, aggre- 
gating 60 horse-power, making over 4,000 
horse-power already sold to them. Schwartz- 
child & Sulzberger, two 75 horse-power, two 
50-horse-power, seven 25-horse-power, 
motors, aggregating 160 horse-power, in ad- 
dition to 500 horse-power already sold to 
them. Various smaller sizes of motors have 
been sold as follows: The Link Belt Machine 
Company, Philadelphia, Pa.; Howard Iron 
Works, Buffalo, N. Y.; Maris Brothers, Phil- 
adelphia, Pa.; Richmond Locomotive and 
Machine Works, Richmond, Va.; National 
Tube Works, McKeesport, Pa.; Kansas City 
Electrical Manufacturing Company; ArT- 
mour & Company, Chicago, Ill. (Who have 
already bought over 1,300 horse-power 
motors and generators); New York Ship 
Building Company, Monesen, Pa.; Hilles & 
Jones, Wilmington, Del, 
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A PRIZE OF ONE HUNDRED DOLLARS. 

The EvectricaL Review desires to 
publish an article upon the electric light- 
ing central station superintendent — his 
duties, how he may best fit himself for 
them, what steps he must take to insure 
success in that profession, and what type 
of man is best fitted by character, experi- 
ence, education and brain texture for em- 
ployment under conditions of great re- 


sponsibility by owners of such installa- 
tions. We offer a prize of $100 for the best 
article of not less than three thousand nor 
more than five thousand words in length, 
received before May 1, 1901. Only arti- 
cles written by members or associate mem- 
bers of the American Institute of Elec- 
trical Engineers, or members of the 
National Electric Light Association will 
be considered. 


NEW YORK, SATURDAY, MARCH 9, 1901. 


WHY AMERICAN EXPORT TRADE HAS 


GROWN. 

From matter that has recently ap- 
peared in the daily and technical press of 
foreign countries the casual observer in- 
clines toward the belief that few foreign- 
ers thoroughly apprehend the reasons for 
the unprecedented growth of American ex- 
port trade. From a single small cargo in 
1603, our foreign commerce has grown in 
a steadily increasing stream until at the 
end of last year it closely approached the 
two billion dollar mark. No other country 
in the world has had such phenomenal suc- 
cess In such a comparatively short time. 
The reasons for this success are worthy of 
consideration by the exporters and by 
their outside competitors. 

The American mind seems to have 
greater powers of perception and assimi- 
lation than the minds of our fellow-men 
in other countries. It is largely to this 
that we owe our success. Any one who 
is familiar with the mental processes and 
reasoning of other nations knows that for 
quickness of mental vision, readiness to 
spend and be spent and a keen, far-sighted 
appreciation of commercial conditions, the 
American tradesman has no superior. All 
over the world there are little clusters of 
Americans who have made it their busi- 
ness to find out exactly what conditions 
obtain and how they can benefit them- 
selves by understanding them. ‘Tariffs, 
import duties, taxes and all the other 
money affairs of the great foreign powers 
are as thoroughly familiar to American 


exporters as are the same matters con- 


nected with the ports of great cities in 
this country like New York, Boston or 
Philadelphia. When these Americans 
who reside abroad come home or write to 
friends in this country they detail minute- 
ly the things which the foreigner needs 
and give all the little particulars which 
go to make up successful and money-mak- 
ing undertakings, thus enabling the ex- 
porter to ship understandingly and with 
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more than a reasonable expectation of get- 
ting back not only his principal but also 
a good proportion of profit. 

Another thing which largely influences 
the foreign purchaser in favor of Ameri- 
can goods is the fact that our prices and 
our qualities are lower and higher, re- 
spectively, than can be obtained elsewhere. 
Where one man operates several machines 
in America, turning out a great quantity 
of screws, bolts or some other finished 
product, it is not uncommon abroad to 
see men engaged at the same work, 
each of them tending one machine, which 
in itself is more cumbersome, less active 
and not so capable as the ones employed 
in our shops. The man who can deliver 
free finished product for less money than 
his competitor can make it for is bound, 
all other things being equal, to obtain the 
business. To a certain extent our success 
up to the present time has been phenom- 
enal for the reason that many of our opin- 
ions of foreign conditions have been 
formed on incomplete information and we 
have been guilty of not a few snap judg- 
ments. As an example of this may be 
cited a manufacturer who determined to 
reach for a certain amount of German 
trade and who himself went to Germany 
and stopped in a comparatively small town 
of only a few thousand inhabitants. Be- 
fore leaving New York he was told that 
he must not hope to do any business and 
admitted himself that he considered his 
chances for business poor, but when he 
had been in the town two days he was en- 
tirely sold out and had to cable home for 
more samples. Although the large cities 
are primarily the centres of industry and 
the best places in which to do business, 
the smaller towns must not be overlooked, 
and, in order to reach them effectively, 
the manufacturer who desires foreign 
trade must employ salesmen thoroughly 
familiar with both the language and 
customs of the country to which they go 
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—preferably natives if he can get them. 

Another necessity in electrical lines is 
technical knowledge and a generally 
higher education than is required in other 
branches of business. Men have been 
known to go out on the road even in the 
United States to sell dynamos without 
the slightest knowledge of the machines, 
and when one such man was told that his 
machine was too small, not having enough 
voltage, he replied that the house had 
plenty of volts in stock and would send 
them up. How a manufacturer can ex- 
pect to do business under such circum- 
The technical 
man is of necessity and education men- 


stances is inexplicable. 


tally broader than his lay brother, and if 
he combine with his technical knowledge 
a reasonably good head for business he is 
certain to carn his salary. The field for 
such agents is widening daily and the men 
are growing in numbers, but the really 
good, high-class, technical salesmen are 
few and far between. Recent develop- 
ments in Germany and England have 
shown what a manufacturer can do if he 
has such a staff of travelers. The neces- 
sity will, at some future time, impress 
itself upon exporters throughout the 
country. 

On another page appears a summary of 
export conditions at the present time 
throughout the world.. After reading it 
one is convinced that the proper energy 
and knowledge of local conditions com- 
bined with a willingness to spend money 
and a technically correct understanding 
of the requirements of the possible pur- 
chasers a business may be done which will 
increase our export trade to an almost un- 
knowable degree. It will require time 
and patience and a great amount of money 
to accomplish this but in the end it is cer- 
tain to come and the good which will 
accrue to American manufacturers and 
exporters if they receive the trade, will 
eventually make us the greatest nation in 
the world from a manufacturing stand- 
point. The keenness of foreign com- 
petition, particularly in the case of Ger- 
many, makes it necessary that we should 
be wide awake and active at all times. 
England, too, is not asleep, and although 
her methods are somewhat more conserva- 
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tive than ours she has the reputation of 
centuries to back up her claims. The 
adaptability of the American manu- 
facturer has so far been the moving 
power in his successful industrial war- 
fare with other countries and as years go 
on and our facilities increase there is no 
reason to suppose that the same ready 
willingness to conform to conditions 
which we see abroad—even though we 
may not understand why they exist—will 
be the means of advancing us over the 
more stiff-necked and less liberal minded 
of our competitors. 


A LESSON FROM A DISASTER. 

During a heavy fall of sleet and snow 
in Liverpool, England, on February 3, a 
Jarge number of telephone wires stretched 
across the housetops over London road 
and Pembroke place suddenly gave way 
and fell to the ground. In falling they 
struck the trolley wire of an electric rail- 
way and falling into a crowd of people 
on the street caused two deaths and a 
number of injuries. Three horses were 
killed also. 

In the largest cities of the United States 
such catastrophies as this have practically 
ceased to be, for the reason that telephone 
main-line conductors are run underground 
in the large majority of cases and where 
any considerable number of such wires 
cross a thoroughfare or are carried over- 
head they are cabled. The usual method 
of distribution that has been found most 
effectual in preventing accidents is what 
is known as the interior block system, in 
which a cable ends in the interior of a 
city block upon a pole top, the separate 
circuits going to the rear of subscribers’ 
premises located on the sides of the block 
radiating thence in various directions. 
Indeed, so general has become the use of 
cable circuits for telephone work and so 
much have the ordinary wire line circuits 
been reduced by the use of cables in this 
country, that it is now unusual to find 
guard wires strung above the trolley wires 
of railway systems. 

The accident at Liverpool should, how- 
ever, call to mind distinctly the ever- 
present danger of crossing bare telephone 
wires over a trolley wire working as one 


The guard 


side of a grounded circuit. 
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wire was, perhaps, never a very efficient 
protection, but there is no doubt that in 
the days when the air of our cities was 
darkened with telephone circuits it did 
some good. What might happen in a 
populous city of the second class, for ex- 
ample, where aerial cables carrying 100 
or 200 circuits of telephones across trol- 
ley circuits may well be left to the imag- 


ination. If one of these cables ever comes 


down on the trolley wire there will cer- 
tainly be trouble in many places instant- 


ly. 
Perhaps the best method of guarding 
against such a disaster is to take care that 


the supporting wires for cables crossing 
electric railway lines should be made un- 
usually strong, and, better yet, run in dup- 
licate, with the cable hanging from both, 
so that in case of the breakage of one the 
other might hold the load. Such an insur- 
ance against accident is exceedingly cheap 
and in view of the widespread damage that 
a cross between a trolley circuitand a heavy 
telephone cable might cause it seems ex- 
ceedingly important that it should be car- 
ried into effect. 

It is understood that the telephone 
authorities in Liverpool were in process 
of putting underground the larger part 
of their circuits at the time of the acci- 
dent. It is deeply to be regretted that 
this work could not have been begun soon- 
er and that such serious casualties attend- 
ed the accident. 


Some comment on recent utterances of 
the ELECTRICAL Review concerning elec- 
trical executions have appeared in the 
daily press, the most of it endorsing the 


position taken that there is uncertainty 
as to whether electricity, as applied in the 
lethal chair, kills the victim. One paper, 
the Columbus, Ohio, Dispatch, disagrees 
with this view and argues that the criminal 
must be unconscious from the very instant 
of the first application of the current to 
him. It is easy to argue on assumptions, 
but it can not be proved that the man 
shocked into coma in the electric chair is 
actually dead until every method known 
to science had been applied to resuscitate 
him. If he actually is dead when he 
goes to the autopsy room there is nothing 
more to say on the subject. If he is not 
dead (and we can not know that he is un- 
til we make some experiments to find out) 
electrical execution is inhumane and 
should be replaced by more certain and 
less barbarous method. 


| 


March 9, 1901 


THE BERLINER PATENT DECISION AND 
THE TELEPHONE BUSINESS. 


The decision adversely to the plaintiffs 
by Judge Brown, in the United States 
Circuit Court, of the famous suit to es- 
tablish the validity of the Berliner tele- 
phone transmitter, marks an epoch in the 
conduct of the telephone business in the 
United States. The immediate effect of 
the decision is to make the art of tele- 
phony, so far as the essential principles 
of the transmitter and receiver are con- 
cerned, free to the public, as the patent 
upon the receiving apparatus has expired. 

To understand the effect of this de- 
cision it is necessary to glance briefly at 
the telephone situation previous to its an- 
nouncement. With the expiration of the 
Bell receiver patents it became possible 
for any one to operate electric telephones 
without infringement, and as time went 
on other patents upon parts of the neces- 
sary switching system also expired, or 
were declared invalid, thus making free 
more and more of the essential elements 
of the telephone system. A number of 
manufacturing concerns throughout the 
country began the manufacture of this 
non-infringing apparatus and the business 
of independent telephony, by which is 
meant the conduct of telephone exchange 
business by individuals or corporations 
other than licensees of the parent Bell 
company, was begun. 

For many years the Bell company and 
its licensees had enjoyed an absolute 
monopoly of the telephone business. The 
conditions were thus ripe for the ex- 
ploitation of competing telephone systems, 
and these arose in the important centres 
of population of the country with sur- 
prising swiftness. . 

In most places the independent or local 
companies were composed of citizens of 
the neighborhood and the new telephone 
enterprises took on the character of home 
industries. The cry of monopoly has al- 
ways been used in this country with strong 
effect and in a very large number of places 
the independent exchanges grew and 
flourished at the expense of the Bell in- 
terests already in operation. Warfare 
was carried on relentlessly between the 
rival telephone organizations, and as a 
measure of safety the scattered independ- 
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ent companies banded themselves together 
for mutu.l protection into a national 
organization. 

It had been known all the time and 
recognized that every battery transmitter 
in use by the independents was covered 
by the claims of the patent of Emile Ber- 
liner, dated November 17, 1891. It was 
very generally believed by the independ- 
ents that this patent could not be sus- 
tained when the question of its validity 
came up for adjudication. The same pat- 
ent had been previously in litigation in 
the United States Supreme Court, where 
a suit had been brought upon an allega- 
tion of fraud in its issue. This court in 
its discussion of the case did not enter 
into the question of the validity of the 
patent, but decreed that the method of its 
issue was regular and that it stood upon 
its merits exactly as do other patents 
whose validity has not been tested by 
legal action. 

Suit was brought by the Bell company 
against two manufacturers of telephone 
transmitters alleging infringement of the 
Berliner patent and this case, stoutly de- 
fended by an able array of legal talent on 
the part of the independent companies and 
ably contended by the attorneys for the 
plaintiff, has become the cause célèbre of 
the telephone field. Upon the verdict 
rested the fate of independent telephony, 
for had the court sustained the contention 
of the validity of the Berliner patent the 
independents would have had no choice 
but to go out of business or give bonds of 
indemnity pending appeal. 

The question now is: What will be the 
result upon the future of telephony of the 
decision as made? It strengthens the 
position of the independent companies 
not a little, in that it now leaves them free 
from a danger that has hung over them 
and enables them to conduct the financial 
exploitation of their systems upon a more 
safe and conservative basis. 

The Bell interests are intrenched be- 
hind a strong position because of the wide- 
spread extent of their services and 
the possibility of intercommunication 
throughout this immense network. It is 
reasonable to conceive that if all their 
patents expired they would still dominate 
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the industry by virtue of their position 
and the dependence of the public on the 
telephone as a means of communication. 

What the result of the competition be- 
tween this strongly fortified interest and 
the growing and important independent 
body will be is exceedingly difficult to 
foresee. There is one result; however, 
that must follow—an improvement and 
expansion of telephone service brought 
about in the natural way by competition. 


THE FOREIGN VISITOR IN OUR 
FACTORIES. 


In commenting upon a recent utterance 
in these columns concerning the necessity 
for American manufacturers to begin to 
exercise more judicious care in the ad- 
mission of visiting strangers to their 
works, the New York Times suggests that 
this advice gocs against the grain. It 
says: “Will not the generous disdain of 
secrecy that has permitted us to overtake 
the forcign competitor also serve for keep- 
ing up with or passing him?” It seems 
likely that we have succeeded so far rather 
in spite of our generous disdain of secrecy, 
than on account of it. Certainly we can 
not afford, in view of the fierceness of the 
competition that the next few years will 
bring, to go out of our way to grant ad- 
vantages to our adversaries. It would be 
pleasanter, perhaps, if we could be gen- 
erous, but it is an open question whether 
or not we can afford to be generous, and 
to give away to the world at large the 
secrets and methods that are rapidly mak- 
ing us preeminent in manufacturing. In- 
deed, we feel that a reiteration of this ad- 
vice to the manufacturer is not out of 
place. We are so proud of our industrial 
establishments that we are tempted to 
make them places of entertainment for 
visitors who come, not only to see and 
learn, but to return home and copy. The 
practice of admitting visitors of this 
character is peculiarly American, and 


such courtesies are not returned to those 
of us who visit European workshops. It 
may be true that we can afford to show 
our hand, but if conditions arise that 
make competition keener this very fact of 
our willingness to tell other people how 
we do it may prove the deciding factor 
against us in the struggle for commercial 
supremacy. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANIS/SS—XVIIIL. 


BY W. ELWELL GOLDSBOROUGH. 


Returning now to Fig. 49, if lines are 
drawn from B, and B! parallel to OA, 
they will cut the line DB and intercept 
on it the horizontal projections of the 
currents I,, I, and I, These projections 
will be respectively equal to the wattless 
components of the branch currents, the 
values of which are equal to the products 
of the susceptances of the several circuits 
by the impressed electro-motive force. 
Since, however, the wattless components 
of the currents in the first and third cir- 
cuits have phase positions 90° in advance 
of the impressed electro-motive force, 
while the wattless component of the cur- 
rent in the second circuit has a phase 
position 90° behind the impressed electro- 
motive force, it follows that the wattless 
components of the currents in the in- 
ductive circuits of the parallel system are 
negative relatively to the wattless com- 
ponents of the currents of those circuits 
of the parallel system in which capacity is 
the dominant reactive factor. 

Taking cognizance of this fact, and 
noting, therefore, that D,D' is negative 
relatively to D,B, and D,B, we find that 
the sum of the projections of the currents 
I, I, and I, taken parallel to OA is by 
the construction equal to the total watt- 
less current in the system, or to the 
wattless component of the main line cur- 
rent. Therefore if (0,), (d,) and (bs) equal 
the susceptances of the first, second and 
third circuits respectively, and (4) equals 
the equivalent susceptance of the system, 

D,B, = E b, D,B' = E b, D;B = E b; 
and DB = E b, 
therefore, keeping in mind the fact that 
the wattless component of the current of 
the inductive circuit must be taken as 
negative, we may write 


Eb = Eb — Eb + Eb = 


E (b, — bs + 43) (173) 
b=h— h tim yrit 

r 60%) 

= Iy (167) 


by substitution, previous proof and defini- 
tion. 

From (174) we see that the susceptance 
of an inductive circuit should be taken as 
a negative quantity in the same way as a 
reactance due to inductance in a circuit is 
taken as a negative quantity. Indeed, by 
definition [see equation (165)] it follows 
that if the reactances of inductive circuits 
are negative quantities the susceptances 
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of inductive circuits are also negative 


quantities. 
Now, since by (169) 
1 
(pS 
ia Vr+ a 
therefore 
° 1 


2 e — 
rtr FHE 


and from (167) it follows that the equiva- 
lent reactance of the system equals 
x = b (r, + 2°) 
8b 
o O G+ 
From equations (174), (167) and (175) it 
may, therefore, be stated that 
The equivalent susceplance of a system 
of circuits in parallel is equal to the alge- 
braic sum of the susceptances of the several 
component parallel circuits, the suscept- 
ances of the inductive circuits being en- 


(175) 
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OB, =1,—Ey,=EV i + b 

OB, = l, = E y =E Vg? + oF 

OB, = I, = E y = E Vg; + b; 
and OB =I =Ey= Evf +ý 
where (y;), (Ya), (ys) and (y) are respec- 
tively the admittances of the first, second, 
third and main circuits. 

Therefore, as I is the resultant of the 
three component currents I,, I, and Is, (y) 
is the vector resultant of (yı), (Ys) and 
(ys), since if the vectors OB', B,B', BB 
and OB are reduced in the ratio of one 
io E, Fig. 50 results, which is similar in 
every respect to Fig. 49, and in which 

O b, = Yi, bi b! = yy, D b = Ys 
and O b = y. (176) 

Again, a consideration of Fig. 49 shows 
that 

OD = E g =E (g, + 9s +9), (170) 
that 


B,D; =E gs 
D,B =æ E Ds 


D, 
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tered in the summation as negative quan- 
tities. 

The equivalent susceptance of a system 
of circuits in parallel is also equal to the 
equivalent reactance of the system divided 
by the sum of the square of the equivalent 
resistance and the square of the equivalent 
reactance of the system. 

The equivalent reactance of a system of 
circuits in parallel is equal to the equiva- 
lent susceptance divided by the sum of the 
square of the equivalent conductance and 
the square of the equivalent susceptance of 
the system. 

It has been demonstrated that the 
vector OB of Fig. 49 is the resultant of 
the OB,, OB, and OB; of Fig. 48, or that, 
in other words, the current flowing in the 
armature of an alternator supplying a 
system of circuits in parallel is equal to 
the vector sum of the currents flowing in 
the parallel circuits. Furthermore, it has 
been shown [see equation (165)] that in 
any alternating-current circuit the current 
flowing is equal to the product of the 
admittance of the circuit by the electro- 
motive force impressed upon the circuit, 
therefore 


DB = E b = E (b, — ds + bs), (178) 
and that OD and DB are respectively the 
effective and wattless components of the 
main circuit or alternator current I. 

If now we divide (170) and (173) by E, 
we have, as shown also in Fig. 50, that 
Od=g=ntntg (11) 
and 
d b= b= b — b +d (174) 
therefore the equivalent admittance of 
the system equals 
a go + = 
V (g + 9+ gs) + (a, — bs + bs)? 
Now by equation (169) it is shown that 
the admittance of any alternating-current 
circuit is equal to the reciprocal of the 
impedance of the circuit, conversely then 
the impedance of any alternating-current 
system, and in the present instance the 
equivalent impedance of a system of cir- 
cuits in parallel, is equal to 


(177) 


Z in 


1 
V {gı + 9s, + 9s)’ + (bı — ôs + bs) ( 


Hence we have that, 
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The equivalent admittance of a system 
of circuits tn parallel is equal to the 
vector sum of the admittances of the several 
component parallel circuits. 

The equivalent admittance of a system 
of circuits in parallel is equal to the 
square root of the sum of the square of 
the sum of the conductances of the several 
parallel circuits and the square of the 
sum of the susceptances of the several 
parallel circuits. 

The equivalent impedance of a system 
of circutts tn parallel is equal to the re- 
ciprocal of the equivalent admittance of 
the system. 4 
Example No. 9. 

Given such a system of parallel circuits 
as that shown in Fig. 47. The resistance 
of the first circuit is r, = 2 ohms, and 
the reactance of the first circuit is z, = 2 
ohms also. The resistance of the second 
circuit is r, = 2.66 ohms, and the react- 
ance of the circuit is 1.33 ohms. The 
third circuit has a resistance r, = 1.12 
ohms and its reactance is z, = 1.8 ohms. 
The first and third circuits are free from 
inductance, while the reactance of the 
second circuit is due to inductance. The 
alternator which energizes the circuit 
develops an electro-motive force of 100 
volts. 

What is the equivalent resistance of the 
system? What is its equivalent react- 
ance? What is the impedance of the 
system ? What is the value of each of 
the branch currents? What is the phase 
displacement of the branch currents rela- 
tively to the impressed electro-motive 
force? What is the value of the main 
line current ? What is the angle of phase 
difference between the main line current 
and the electro-motive force ? 

To determine the value of the equiva- 
lent resistance, the equivalent reactance 
and the impedance of the system, we 
must first find the values of the conduct- 
ances and the susceptances of the several 
circuits. 


Therefore, applying formula (166), 
2 8 
n= QF + (2)! => 20, 
_ 2.66 _ 
(2.66)? + (1.33)? 
_ 1.12 B 
n= TRF (1.8)? 
Applying formula (167), 
TEE: 
(2)? + (2)? 
N ~- 1.33 
(2.66)? + (1.33)? 
b 1.8 
pa a 
(1.12)* + (1.8)? 


Is .3, and 


25 


25 
b: = .15 and 


4 


. The. equivalent conductance of the: sys- 


tem then equals | 
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g = 25+ .3+4+ .25 =.8 
And the equivalent susceptance of the 
system equals 
b= 268—.154+ .4=.5 
Therefore the equivalent resistance of 
the system by (172) is,— 
r= ESE: = .9 ohms. 
The equivalent reactance, by (175), is 
g = cE = .56 ohms. 
And the impedance of the system is by 
(1%8),— 
pee 
V8? + (SF 
To determine the values of the branch 
and main line currents the admittances of 
the circuits should be determined. Ap- 
plying formula (169), therefore, we have, 


= 1.06 ohms. 


b 

Ob=y 
O d=g 
d b= D 


d d d, O 
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n =V BPF BP = .354 
Ya = V (2.66)? + (1.33)? = .336 
Ns = V (1.12)? + (1.8)? = .472 
and y = V(.8)?+ (.5)* = .943 
Then multiplying these values by the 
impressed electro-motive force the amount 
of current in each part of the system is 
ascertained. 
I, = 35.4 amperes, I, = 33.6 amperes. 
I; = 47.2 amperes and I = 94.3 amperes. 
The current in the first circuit is in ad- 
vance of the electro-motive force by an 
angle 
$, = tan” (b, + g) = 
tan~? (.25 + .25) = 45° 
The current in the second circuit lags 
behind the electro-motive force by an 
angle 
$, = tan (.15 + .3) = 26° 
The current in the third circuit is in ad- 
vance of the electro-motive force by an 
angle 
$s = tan™ (7; + 73) = 
tan (1.8 + 1.12) = 58° 
And finally the current in the main line 
is in advance of the electro-motive force 
by an angle 
$ = tan“ (.56 + .9) = 32° 
The exact graphical representation of 
the numerical constants obtained above 
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is given in Figs. 50 and 49. In the 
former the diagram is built up by laying 
off O d,=g,, then at a, a ‘perpendicular 
d, b = b, is erected. Joining O and 3, 
the line O b = y. In the same way 
6, d; is laid off from 8, parallel to O d; and 
equal to g, Then from d, the perpen- 
dicular d, b! = 8, is dropped. The line 
b, 6' is thus determined and equals y, 
In the same way the line ò = y, is 
found by making d' d; = g, and d, b = Jy. 
Then since the admittance of the system 
is equal to the vector sum of the admit- 
tances of the several parallel circuits, 
measuring O 4 we have y = .943 deter- 
mined. From the admittance diagram of 
Fig. 50 the current diagram of Fig. 49 
follows at once, since its vectors have 
lengths proportional to a change in the 
length of each of the vectors of Fig. 50 in 
the ratio of one to E = 100. 

If these figures are studied carefully 
and compared with those bearing upon 
the discussion of series circuits containing 
resistance, inductance and capacity, many 
helpful suggestions will be obtained show- 
ing the great similarity in the treatment 
of series and parallel systems of circuits, 
It is, indeed, a fact that any discussion 
of series systems can be made to apply 
equally well to parallel systems by chang- 
ing the words electro-motive force, cur- 
rent, resistance, reactance and impedance — 
to read current, electro-motive force, con- 
ductance, susceptance and admittance 
respectively. 


Canadian Electrical Development. 

That Canada has made rapid progress 
in electrical matters during the past 30 
years is shown by the statement which 
follows, taken from the Canadian techni- 
cal press: The report of the Dominion 
Government statistician shows what a vast 
development has taken place during the 
past decade in the use of electricity for 
lighting purposes in Canada. In 1891 
the census gave 80 establishments selling 
electric light. In 1897 there were 187, 
increased to 297 in 1900. The electric 
lamps supplied by the establishments sell- 
ing electricity for light numbered 443,897 
in 1897, and 807,772 in 1900. Ontario 
has made rapid strides in the employment 
of electricity for lighting, using 418,573 
lamps in 1900 against 201,955 in 1897. 
Quebec province increased its employment 
of electric lamps from 185,892 lamps in 
1897 to 235,322 lamps in 1900. British 
Columbia had a couple of establishments 
selling light in 1897 with a small number 
of lamps, while in 1900 it had 13 electric 


companies with an equipment of 52,653 


lamps. 
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Science 


Brevities 


Radio-Active Minerals—In searching for 
radio-active substances with one of Pro- 
fessor Rood’s new electrometers, an in- 
strument particularly well adapted to the 
purpose, several minerals not hitherto 
noted were found to be radio-active, says 
Mr. G. B. Pegram in Science. “Pro- 
fessor Rood suggested that I should try 
columbite, and gave me some specimens. 
The electrometer immediately shows that 
the air in the neighborhood of the mineral 
is ionized, and later photographic tests 
confirm the radio-activity of columbite. 
A chemical analysis of the specimens has 
not yet been made, but according to Dana, 
columbite does not contain uranium or 
thorium. Specimens of erbium oxide and 
niobium oxide, from the museum of the 
chemical department, also show with the 
electrometer a slight ionizing effect. Fur- 
ther investigations are being made.” 


Wireless Arc-Telephony—Independently 
of Duddell’s recent improvements in the 
“speaking arc,’ Mr. H. T. Simon has 
made a number of advances in the con- 
struction of his arc “radiophone,” which 
promises to place wireless telephony with 
the aid of light upon a basis of practical 
success. He has confirmed the supposi- 
tion, advanced by Brown, that the intens- 
ity of the sound is in direct proportion to 
the intensity of the current upon which 
the microphone currents are superim- 
posed, says Mr. Fournier d’Albe. This is 
no doubt due to the fact that the Joulean 
heat is directly proportional to the square 
of the current strength, and that the 
sounds emanating from the flame are pro- 
duced by variations of its temperature. 
Mr. Simon uses a Schuckert projection 
lamp with differential gear, and a current 
of 16 amperes to 20 amperes. To in- 
crease the distinctness of transfer, the 
change of the resistance of the micro- 
phone must be small. As a receiver, the 
author uses by preference a selenium cell, 
placed in the focus of a searchlight mir- 
ror. Experiments were successful with 
distances of 20 yards, but the author ex- 
pects that Bell’s radiophone limit of 250 
yards will soon be very considerably ex- 
ceeded. 

The Welsbach Mantle—Some interest- 
ing particulars of experiments relating to 
the theory of the Welsbach light have been 
communicated by Messrs. W. Nernst and 
E. Rose to a German contemporary, says 
the Electrical Engineer. These experi- 
ments proved that the mass of the Wels- 
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bach mantle did not, as Bunte thought 
he had discovered, increase the emissivity, 
but that a selective emission took place. 
It was shown that a Welsbach mantle be- 
haved almost normally in the yellow and 
the violet portion of the spectrum, but 
possessed much weaker emissivity in the 
red than would obtain for a black body, 
which yielded the same emission in the 
yellow to the violet portion of the 
spectrum. It was further ascertained by 
measuring the emissivity for equal tem- 
peratures obtained in the one case by 
means of a flame, and in the other by an 
electric current, that the emission is quite 
independent of the source of the heat. It 
therefore follows that it is not any special 
catalytic action of the Welsbach mantle 
to which the high economy of the Wels- 
bach light ig due, as has been generally 
accepted. Since the experiments have 


proved the radiation from rare earths to. 


be pure heat radiation, an acceptable 
theory of the high efficiency of the Wels- 
bach mantle may be constructed on the 
basis of the selective emission of the ma- 
terials composing the Welsbach mantle. 
As the material composing the Welsbach 
mantle radiates very little red light, and, 
moreover, few ultra-red rays owing to 
the descending tendency of the curve, 
hence yields little energy just in that part 
of the spectrum in which the maximum 
emission of heat usually takes place, the 
mantle is consequently enabled to absorb 
the full heat of the gas flame, and there- 
by to radiate a relatively large volume of 
light. 


iron Losses—Dr. Gustav Benischke, 
writing in the Elektrotechnische Zeit- 
schrift, comes to the conclusion that the 
hysteresis coefficient » is for varying 
magnetizations not only dependent on 
the value of the magnet induction, but 
also on the form of the curve. He points 
out that the more peaked the curve repre- 
senting the lines of force the smaller pro- 
portionally will be the loss due to hys- 
teresis, whence it follows there is mag- 
netic retardation. Further, the usual 
rule for the iron loss, 

A=77 B+ Bn? BE, 

serves only for approximate estimates, but 
with increasing accuracy accordingly as 
the loss due to eddy currents is smaller. 
However, the values given for the coeffi- 
cient n may be regarded as perfectly cor- 
rect for testing samples of iron when unit 
bases are employed for the measurements. 
When taken as absolute, these values— 
at any rate, for 0.5 millimetre plate—are 
more reliable for comparing a sample of 
iron than the values obtained by means 
of yoke methods, because with the latter 
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the shavings used for the test are too 
much changed by the shaping which they 
undergo to fit them to the apparatus in 
question to allow of a reliable idea being 
formed as to the original condition of the 
sample from which they were taken. The 
errors arising from this source exceed the 
limit of error holding for the wattmeter 
method, provided the measurements be 
taken between 35 and 55 periods. The co- 
efficient 8 for the eddy currents may be 
represented with approximate accuracy by 
the equation 
B= 15.2 d*a(1 —ar), 

wherein d represents the thickness of the 
plate, r the temperature, a the coefficient 
of temperature,fand o the vertical 
factor of the potential curve. 


The Electric Analogue of the Zeeman 
Effect—That an electric field has some 
influence upon the emission of light is an 
article of faith among our most advanced 
physicists which has up to the present re- 
mained unconfirmed by actual observa- 
tions, says the Electrician. The latter have 
only extended over the region of transpar- 
ent birefracting bodies. The examination 
did not cover the most interesting occur- 
rences which theory predicts in the vicin- 
ity of sharp absorption lines. Among the 
effects to be observed in this domain, the 
electric analogue of the inverse Zeeman 
effect is the most anxiously awaited. Herr 
W. Voigt states this effect as follows: 
A body with a fine and sufficiently sepa- 


rated absorption lines shows for ordinary 
light traversing it parallel to the electric 
lines of force (without double refraction), 
a displacement of these lines without 
separation; while for light traversing it 
normally to the lines of force (with 
double refraction) it shows a displace- 
ment with accompanying separation. In 
the second case one of the components of 
the separated line assumes the same posl- 
tion as the displaced line in the first case. 
The most general theory gives no indica- 
tion with regard to the second component. 
But a very plausible special formulation 
implies that the second component has 
three times the displacement of the first. 
All the displacements are proportional to 
the square of the effective field intensity. 
The probability of the author’s theory 18 
increased by the fact that Lorentz’s ele- 
mentary theory of the Zeeman effect, by 
an obvious extension to electro-optics, 
leads to exactly the same result as that 
attained by the author through an appli- 
cation of Kirchhoff’s law to the inverse 
Zeeman effect. The author overhauls the 
whole theory, and arrives at an estimate 
of the magnitude of the phenomenon 
looked for. Even in the case of the 
greatest known electric double refraction 
with very small (n,®—1), with a poten- 
tial gradient of 500 volts per centimetre, 
which is not easy to produce in a vapor, 
the effect to be observed would not ex- 
ceed the 20,000th part of the distance be- 
tween the two D lines. It is no wonder 
that such a minute effect has hitherto 
escaped detection. © 
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A New System of Wireless 
Telegraphy. 


Mr. Alexander W. Sharman, the elec- 
trical expert of Lloyd’s Agency, of Lon- 
don, arrived in New York on the steamer 
Georgic of the White Star Line, on 
February 21, after having conducted a 
series of successful experiments on that 
steamer, establishing communication be- 
tween the ship and Browhead, Ireland, in 
passing. Mr. Sharman was seen by a 
representative of the ELECTRICAL REVIEW 
while the steamer was lying at her pier 
in New York and questioned regarding 
his apparatus. In brief, his reply was 
that it was impossible for him to give any 
detailed technical information at the pres- 
ent time as his American patents are not 
yet secured and it was necessary for him 
to protect the interests of himself and his 
partner, in this country, and he regretted 
his inability to make public any authentic 
details. In spite of this fact, however, 
Mr. Sharman talked quite freely and 
made some pretty experiments in his cabin 
to show the delicacy of his apparatus. 

Picking up an instrument which looked 
like a large, fat screwdriver Mr. Sharman 
stepped to the door of his cabin, and re- 
marking that the queer looking tool he 
had in his hand was a gas-lighter, con- 
nected up the telegraph instrument, 
pressed the button of the lighter, and a 
vigorous ringing was immediately heard 
at the other side of the cabin where the 
receiver was situated. This ringing con- 
tinued until Mr. Sharman disconnected 
the bell. Again he pressed the button on 
the lighter, and this time the receiving 
instrument responded with the familiar 
click heard in an ordinary telegraph office. 
“This is very simple,” said Mr. Sharman, 
“but just wait a moment. I will go out- 
side and shall shut the door, but first I 
will connect up the bell again; then you 
listen.” This was done, and Mr. Shar- 
man stepped outside, carefully shutting 
the door behind him. The cabins of the 
Georgic are iron-walled on the upper 
deck, but the instant the door was closed, 
the bell of the receiving instrument rang 
furiously, and continued to do so until 
Mr. Sharman stepped in and turned it off. 
“There is a whole lot of mystery in this 
little tool,” he said, tapping the gas- 
lighter affectionately, “and nobody is 
able to say definitely what the secret is. 
Look here”—picking up a pair of pliers— 
“you see this lighter is of very simple con- 
struction, and the nickeled plates on either 
end are connected through the centre with 
a metal rod. When I hold it in my hand 
with the red parallel to the side of the 
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box which contains the receiving instru- 
ment, I get a response, but if I hold the 
point of the rod toward the box, or up in 
the air, I get no answer at all. Then, if 
I take the pair of pliers and make a con- 
nection between the ends of the handles 
and the metal rims on the lighter, there 
is no answer either, as you see,” pressing 
the button as he spoke. “The wave-length 
of the gas-lighter is about eight inches, 
and the receiving instrument will respond 
at about 50 feet.” l 

In the station which Messrs. Maskelyne 
and Sharman maintained at Shoeburyness 
and Sheerness, the transmitter, the nature 
of which Mr. Sharman could not disclose 
on account of the patents not being se- 
cured, was situated at a height of 15 feet, 
no mast or pole wires being employed. 
Messages were passed to and fro with great 
frequency and perfect accuracy, the ex- 
periments being entirely satisfactory to 
both of the gentlemen interested. At 
Brantford an experiment was tried which 
had never been attempted before, and the 
efforts of the operators were crowned with 
success. Heretofore in aerial telegraphy 
it has been impossible to have a sending 
instrument in the balloon itself, on ac- 
count of the explosive mixture of air and 
gas surrounding the car. In order to make 
it possible to send as well as to receive 
messages, Mr. Sharman designed a means 
of enclosing his spark-gap in a sealed 
glass tube, and his work was so successful 
that messages were sent and received from 
and in a balloon above Brantford, at a dis- 
tance of 22 miles. 

“I do not believe in choke coils as used 
in the Marconi system,” said Mr. Shar- 
man. “The oscillations go through the 
coherer just the same, and the coils do 
not really act as impedance coils at all, 
but merely alter the wave-length. I have 
been working on a jolly good dodge for 
some time past, and this instrument that 
you see here is not the best that we have. 
We have other better ones in process of 
construction, you know, and one that is 
already completed which is very much 
more satisfactory in its operation.” 

Experiments have recently been con- 
ducted by the Manchester Signal Syndi- 
cate upon apparatus intended to be in- 
stalled along the British coast line at 
dangerous places, so that shipping 
equipped with receiving wireless telegraph 
apparatus may be warned of the approach 
of danger. This apparatus is an ingen- 
ious motor-driven commutator, which, at 
intervals of two or three minutes, sends 
out first the calling signal and afterward 
the name of the particular point at which 
it is installed in the Morse code. It is 
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thought that such an appliance will be of 
great use. 

Mr. Sharman has devised, however, a 
simpler system requiring no delicate ad- 
justment of the receiving apparatus, and 
using a code number system instead of the 
Morse alphabet. By the combination of a 
few simple elements he has succeeded in 
devising a system which will not only an- 
nounce that danger is near by, and the 
name of the particular dangerous spot, 
but will also notify the mariner, roughly, 
of his distance from the dangerous place, 
and whether he is approaching or reced- 
ing from it. In brief, this system con- 
sists in apparatus installed ashore for 
sending out groups of signals, or im- 
pulses, of decreasing strength, the first 
impulse of the group being the strongest. 
This, for example, will be strong enough 
to affect receiving apparatus at a distance 
of 20 miles. If the ship approaches to 
within 15 miles, several succeeding sig- 
nals are received. If it comes still closer, 
more signals of the group are received at 
each sending, and in this simple and in- 
genious way the vessel is notified of its 
proximity to danger, its distance from it, 
and whether or not it is approaching. 

— o 


The Paris Automobile Show. 


The recent automobile show in the 
Grand Palais, in Paris, France, is said 
to have been the most complete exhibition 
of horseless vehicles that has ever been 
seen in the French capital, and was viewed 
with interest by large crowds. MM. Char- 
ron, Girardot and Voigt were questioned 
regarding the subject of right and left- 
hand control for automobiles and ex- 
pressed themselves freely. M. Charron 
said that he was in favor of the left-hand 
steering seat, although he never drove ex- 
cept from the off side, the other gentle- 
men practically agreeing with him, stat- 
ing that the old order of things is best. 
The Compte de Recopé favored left-hand 
control, backing up his information by 
stating that the place of honor is for the 


lady, who should on an automobile be al- 
ways at the driver’s right hand. 


=> 
Appropriation for the Pacific Cable. 

Reports from Washington, D. C., Bay 
that Senator Perkins recently gave notice 
of an amendment he intended to offer to 
the Sundry Civil Bill appropriating $500,- 
000 to enable the President to secure 
such concessions, lands and rights as may 


be necessary to enable the United States 
to lay, maintain and operate a submarine 
cable and connecting lines from San Fran- 
cisco to Honolulu and thence by way of 
Midway or Wake Island and the Island of 
Guam to Manila, on the Island of Luzon. 
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NOTES ON LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXV—ON AN X-LIGHT EXAMINATION 
TABLE. 


With a coil like that shown in Figs. 
86 and 87, note cxii, it is necessary to be 
able to move the patient in a line parallel 
with the long axis of the coil, instead of 
moving the tube, the object being to enable 
the physician’s eyes without his changing 
to readily reach the spark-gap handles to 
control the light without removing his 
eyes from the fluoroscope. For this and 
other reasons I prefer a different arrange- 
ment from the fixed stretcher shown in 
Fig. 83, note cxii. Fig. 95 shows a de- 
sign for an X-light table on wheels which 
allow it to be easily rolled to bring any 
part of the patient between the tube and 
the physician’s eyes without his changing 
his position. The large wheels are to 
make the movement a free one. A strong 
frame of hard wood has a table, 228 centi- 
metres long by 66 centimetres wide, 
pivoted in its centre, to enable it to be 
tipped, a movement of importance in cer- 
tain examinations. If a patient with 
stone in the bladder is placed with his 
head lower than his feet, the stone in a 
distended bladder falls away from the 
shadow of the pelvis, coming so near the 
wall of the abdomen and the photographic 
plate that a sharp picture may be made, 
if light of long waves is used, such as 
may be obtained in sufficient quantity 
with a powerful generator and a tube of 
such low resistance as to give no X-light 
without multiple spark-gaps or some of 
the other means I have devised for regu- 
lating the surges. If the X-light tube is 
to be below the patient, the handles of 
the stretcher on which he is brought to the 
X-light room are to be placed in the 
notched end pieces. Any part of the thin 
top of the table may be removed to avoid 
loss of light, though this is small, as the 
top is made of thin cross-glued veneers. 
The under side of the veneers is coated 
with aluminum paint, serving when 
grounded as a Tesla screen. If the plate 
is to be placed below the patient, the tube 
being above, he need not be disturbed, for 
one end of the stretcher may be lifted 
enough to slide the plate-holder between 
the canvas and the top of the table. _ 
NOTE CXVI—PRECAUTIONS AGAINST DIF- 

FUSED X-LIGHT. 

A plate should as far as possible be 
protected from all X-light except the di- 
rect rays coming through that part of the 
object being photographed. To accom- 
plish this several precautions should be 
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taken. First: The tube should be in a non- 
radiable box from which no X-light can 
escape except the smallest cone of rays 
that will cover the area to be photo- 
graphed. Such a box and support were 
shown in Figs. 73, 82, 83, 84, 85. For 
use with the coil and table of note xcv 
the tube requires to be moved in but three 
ways, vertically, antero-posteriorly, and 
in vertical arc. As no movement in hori- 
zontal arc is desirable the round tube of 
Fig. 73 was replaced by a square one. 
The ball bearings of B, Fig. 73, were dis- 
pensed with to save expense. The arm, 
Fig. 96, carrying the tube box, was grad- 
uated into centimetres on each side of a 
zero. When the zero mark is opposite 
the pointer the patient’s medial line 
should be in the vertical plane passing 
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brass three millimetres thick with a rim 
to act as a lightlock. Inside the rim there 
was a strip of velvet. When the two 
pieces were brought together the velvet 
served in connection with the rim to ex- 
clude the light except the X-light coming 
through the aluminum front. The plate- 
holder was held together by clamps like 
those of pocketbooks. Unexposed plates 
should be kept in triple lead boxes made 
on the plan of the pasteboard ones in 
which they come, for the X-light from a 
powerful generator has a way of going 
through cracks. 

Third: Before the patient is brought 
in, strips of cloth (coated with white lead 
mixed with oil and soap to keep it pli- 
able) are to be laid on the top of the 
table, the ends hanging over. An open- 
ing is left to allow the cone of rays from 
the tube to pass through. When the 
patient is in position these strips are 
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Fic. 95.—A MovaB_LeE X-Ray EXAMINATION TABLE. 


through the radiant area of the target of 
the X-light tube. The object of the 
graduations was to quickly tell how far 


the radiant area was moved in taking 


stereoscopic negatives or two photographs 
of the body on the same plate from differ- 
ent positions. 


Second: The plate should be placed in 
a metal case with a radiable front and a 
non-radiable back and sides, that the only 
light to reach the plate may be the X-light 
shining through the object being photo- 
graphed. As the plate-holder must often 
be below the patient it should be arranged 
to bear his weight without the plate being 
injured and should protect it from per- 
spiration. The holder should be thin 
to be comfortable to lie on. I therefore 
discarded the usual form of photographic 
plate-holder, making the X-light plate- 
holder of metal in two pieces. One a 
frame of brass two centimetres wide by 
four millimetres thick, to which was at- 
tached, light-tight, a thin sheet of 
aluminum. The other was a plate of 


brought up over him and the plate, before 
the photograph is made. | 


NOTE CXVII —WHERE WAS THE X-LIGHT 
TUBE WHEN THE PHOTOGRAPH 
WAS MADE? 

In looking at an X-light negative it 18 
necessary to know where the tube was ın 
relation to the negative. As far as pos- 
sible the record should be automatic an 
recorded on the plate. An instrument 
shown in Fig. 95, at LW, is convenient. 
It consists of a small metal wire attached 
to the radiable middle portion of the 
Tesla screen. If the long axis of this wire 
forms a straight line between the radiant 
area on the target and the negative it will 
appear as a round spot. If otherwise, a6 
a line whose length and direction give 
valuable information as to the position of 
the tube. 


NOTE CXVIII—CATHODES FOR POWERFUL 
SURGES. 

In a former note it was said that the 

size of a cathode should be in proportion 

to the size of the surges. The coil spoken 
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of in note cxii clearly establishes the im- 
portance of this principle. Since that a 
more powerful coil of the same type has 
again shown the truth of this, another 
statement I made, namely, that the way 
to distinguish between tissucs differing 
but little indensity was to get enough 
light of long waves. The usual gener- 
ators are almost useless for fluoroscopic 
examinations of the thick parts of the 
body, for to get enough light to go 
through, the tube must have a high re- 
sistance and such light penetrates the 
bones about as well as the soft tissues. 
No great advance will be made in medical 
diagnosis with the fluoroscope, until the 
use of powerful apparatus is more com- 
mon and then physicians will be brought 
face to face with the problem of the next 
note. 

NOTE CXIX—-THE GREATEST PROBLEM IN 

X-LIGHT TUBES. 

Every time I build a more powerful 
generator I am struck with the increas- 
ing importance of finding the best way of 
curing tubes suffering from terminal ex- 
haustion, for the disease makes its ap- 
pearance earlier and is about as hopeless 
as chronic anemia in man. In former 
notes the opinion was advanced that we 
depended on gas amalgamated with the 
terminals for producing an efficient 
cathode stream and X-light, and I showed 
that while by introducing oxygen or 
hydrogen or nitrogen we could per- 
manently lower the vacuum, the ability 
to form an efficient cathode stream and 
X-light continued rapidly to diminish. 
Some suggestions were offered for remedy- 
ing the difficulty, but we need simpler 
and better ones. If I could see this prob- 
lem solved I should be glad, for few dis- 
coveries could aid more in the relief of 
human suffering than this, which would 
enable a physician always to have an 
abundance of X-light of proper wave- 
length without more trouble than the 
turning on of an incandescent lamp. 
This is the one problem relating to X-light 
on which work should be concentrated, 
for we now can have easily managed gen- 
erators giving large amounts of energy 
and cooled targets to our tubes which 
enable them to bear any amount of energy. 
It seems to me that one direction in which 
to work is to try to find the new gases I 
suggested might he the cause of the pris- 
tine brilliancy of an X-light tube. It 
was thought that these might be very 
much lighter than hydrogen, but subse- 
quent developments enable us to interpret 
the experiments differently. Having found 
the gases then, the problem is how to 
easily introduce them in proper amounts. 
A second possible direction appears to be 
to look for substances, not gases, in the 
metals of the terminals, which have the 
properties attributed to radium of giving 
off minute particles, the supposition 
being that if a cathode could be alloyed 
with them the great stress we can produce 
in a vacuum tube might cause them to be 
driven against the target with sufficient 
force to produce X-light. In this wav 
we might get a tube in which the sources 
of the cathode stream would not so soon 


dry up. 
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A Tribute to M. Gaulard. 
To THE EDITOR oF ELECTRICAL REVIEW: 
The historical number of the ELEC- 


TRICAL Review for January 12, 1901, 
recalls old memories to the minds of those 
associated with the development of elec- 
tric light in the early eighties. These 
were the days when Brush, Swan, 
Gramme, and above all Edison were toil- 
ing to lay the foundation of a vast in- 
dustry whose present magnitude has prob- 
ably surpassed their most sanguine 
dreams. 

Mr. Charles T. Child in his unbiassed 
contribution, “the First Century of Elec- 
tricity,” says with reference to the alter- 
nating-current system, that perhaps the 
credit of its development will never be 
properly awarded, and that it seems to 
be between Jablochkoff, and Gaulard and 
Gibbs, “two French inventors.” As very 


Fig. 96.—ADJUSTABLE SUPPORT FOR X-Ray 
TUBE. 


little appears to be known of Gaulard and 
Gibbs, a short account of their pioneer 
work may be of interest. 

M. Lucien Gaulard was a French chem- 
ist, gifted with a brilliant imagination 
and of versatile talent, who had turned his 
attention to electricity at the time of the 
first Paris Electrical Exhibition, which 
heralded the age of electricity in Europe. 
It was about this time that he first con- 
ceived the idea of transforming alter- 
nating currents and realized the econo- 
mies that would result from the use of 
a high-voltage primary and a low-voltage 
secondary in electric transmission. His 
enthusiasm enlisted the financial coopera- 
tion of an Englishman, J. Diefon Gibbs, 
and in 1883 several “secondary gener- 
ators” of Gaulard’s design were exhibited 
under current at the Royal Aquarium, 
London, while in the same year a number 
of electric lights were installed and run 
on the series transformer system at several 
stations of the underground railway. It 
was in this year that Gaulard elaborated 
a complete project for lighting the Suez 
Canal, a printed copy of which specifica- 
tion is in my possession, and is a perfectly 
feasible scheme. 
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It was in the Summer following that 
what may without exaggeration be de- 
scribed as the first successful long-dis- 
tance transmission by alternating currents 
on the transformer system was established 
between the Turin Exhibition and Lanzo, 
in northern Italy, the distance between 
the generating and receiving stations be- 
ing 25 miles (40 kilometres). Current 
was generated by a Siemens alternator at 
2.000 volts, transformed down to 100 volts 
at the overhead-line terminus in Lanzo, 
and there lighted 24 100-volt Swan glow 
lamps. It was at this exhibition that 
Messrs. Gaulard & Gibbs Company was 
awarded the prize of, I believe, £400 by 
the Italian Government for the best sys- 
tem of transmitting electricity to a dis- 
tance. Shortly afterwards important 
transmission schemes were established be- 
tween Tivoli and Rome, and elsewhere. 
The subsequent history of the transformer 
is well known. M. Gaulard was not a 
highly-trained electrician in the mathe- 
matical sense; indeed, his knowledge of 
electricity was in many respects crude, 
and he failed in those details so essential 
to success. He even does not scem to have 
grasped the importance of connecting the 
primaries of his transformers in parallel. 
He could scarcely claim priority, as Sir 
Charles Bright and others had previously 
devised induction coils similar in con- 
struction to Gaulard’s secondary genera- 
tors, though that previous minds did not 
sce the now obvious application or utility 
of their inventions seems tolerably clear, 
if only from the fact that they did not 
apply them to a practical end. And when 
all has been said it remains that Gaulard 
was the first to foresee the important part 
that transformers were destined to play 
in the future transmission of current over 
long distances, and though ridiculed by 
many of the leading electricians and 
treated as a charlatan, he brought his ideas 
to a practical issue. Had he lived he 
would have seen his prophesies more than 
fulfilled. He had keen intuition, and, 
amongst other things, comprehended 
what is now termed the “skin effect” in 
conductors carrying high periodicity al- 
ternating currents. To counteract this, 
he built his 1884 transformers of thin an- 
nular discs. In the same year he designed 
a synchronous commutating device which 
he called a “redresseur,” as it redressed . 
an alternate into a direct current. A 
sketch of this progenitor of the so-called 
rectifier is now before me. M. Gaulard 
took, unfortunately, but little care of his 
over-wrought constitution, and died pre- 
maturely, a victim to anxieties that fall 
to the lot of most inventors. A memorial 
tablet has been erected to his memory at 
the village of Lanzo, in Piedmont, where 


he achieved his success. ` sa a 
J. W. KEMPSTER. 


Bedford, England, February 11. 
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In a general way it may be stated that 
the amount of business carried on by 
American exporters is limited only by 
their enterprise, for in almost every civil- 
ized country in the world, where electrical 
apparatus is used at all, American ma- 
chinerv and material siand at or near the 
top. The conditions which make up the 
demand for foreign manufactured articles 
in the various countries from which the 
orders come to us are so complex that a 
single man can not possibly hope to treat 
them all, as they should be handled, in 
one article. The motives of a German 
house and the materials that house re- 
quires are very different from the require- 
ments and ideas of a similar firm in Aus- 
tralia or Japan. Machines that will work 
well in Canada may be entirely imprac- 
ticable in India; vehicles suited to the 
roads of northern countries, where the art 
of road building has been perfected, will 
be worse than thrown away in China. 

The exporter is compelled to judge in 
each instance what is the most suitable 
and practical apparatus for his prospect- 
ive purchaser and in what lines he should 
be represented, so that the buyer may 
gather an intelligent idea of the line of 
goods presented to him in the catalogues 
and circulars of the exporting company. 
In countries where difficult languages 
and unusual commercial conditions are 
encountered everything depends upon the 
skill and facility with which the exporter 
presents his case. To a great extent it 
may be said that the foreigner is little 
given to experimenting; he does not par- 
ticularly care to expend a large sum of 
money on the chance of making more; 
he requires, in short, positive proof that 
a purchase of a dollar will enable him to 
make two. Our merchants have been 
slowly finding this out by years of expe- 
rience, and at the present day catalogues 
of American apparatus and machinery 
are circulating throughout the world in 
over 100 languages, thus enabling the 
purchaser to read in his own tongue the 
conditions upon which orders may be 
placed, full descriptions of what he is 
looking for and pertinent descriptive 
matter couched in terms familiar to him. 

In a recent interview with Mr. Thomas 
A. Eddy, of the firm of Flint, Eddy & 
American Trading Company, large export- 
ers, of New York city, the question of de- 
velopment in the export trade was put, and 
Mr. Eddy’s answer was, in brief, that the 
north coast of China and the interior, so 
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Electrical E_xports—l. 


By Arthur Stanley Riggs. 


far as it lies between large cities at moder- 
ately short distances, will undoubtedly 
prove the best field within the next 50 
years for development in electrical lines. 
Natural conditions in China both favor 
and delay development of this sort. 
Vast coal deposits, rich silver, gold and 
iron mines, utterly impassable roads, no 
traction but that to be found by employ- 
ing the little China ponies, a slowness of 
appreciation on the part of the natives 
and the difficulties of getting material 
from the interior to the seacoast make up 
conditions which it can be readily seen 
both promise well and are almost dis- 
heartening. 

“North China is a fallow field,” said 
Mr. Eddy. “In the port of Shanghai 
there are large cotton and rice mills 
operated by foreign capital. The power 
used in these mills is steam and the coal 
is imported from foreign countries, in 
spite of the fact that only a few miles in- 
land there are coal mines of inexhaustible 
tonnage, which, were it possible to trans- 
port the coal, would prove of enormous 
value to the millers of Shanghai. A 
single glance, however, at China’s roads 
will convince any one of the inutility of 
attempting anything like carrying a heavy 
load over them. In the majority of cases 
the roads are composed of blocks or slabs 
of stone, each one being possibly two feet 
long by a foot or 18 inches wide, set end 
to end. In the course of a very little 
while the rains or the continual traffic 
over them in wheelbarrows cause the 
stones to become disarranged and upset, 
in many cases large gaps between them 
preventing the smooth operation of even 
the big Chinese wheelbarrows, which are 
built with a wheel directly in the centre 
and pushed by coolies. Of course, there are 
roads of the ordinary dirt variety which 
may be used for carts and wagons, but 
wherever these roads exist they are rutted 
and so stony that any ordinary wagon 
would be jolted almost to pieces if it had 
any load at all in it. It would be ex- 
tremely difficult to get them over the roads 
at all if loaded because of the obstacles 
in the way. 

“There is no doubt in my mind but 
that the future of north China lies 
mainly in electric railroads. Its present 
undeveloped state offers a broad field for 
foreign enterprise, and I have no doubt 
that within the next 50 years we shall 
see steam lines supplanted and systems 
of electric traction running out in 
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numerous little branches from the large 
cities to the small towns in the vicinity, 
and possibly from Peking to Tien-Tsin, 
a distance of about 80 miles. Railroads 
of this character being cheaper to con- 
struct, operate and easier to maintain 
where traffic is heavy should prove to be 
exactly what the people need. Of course, 
it must be understood that for light serv- 
ice conditions the steam railway is better, 
but in view of the vast amount of mer- 
chandise to be handled between the coast 
and the interior and the millions of people 
who wish to travel, I believe that the elec- 
tric railway is the key to the situation. 
There would be coal, cotton and other 
manufactures to be taken from the in- 
terior to the coast, and various foreign 
manufactured articles, purchased in for- 
eign countries, to come from the coast in- 
land. These can be handled by the elec- 
tric lines swiftly and easily and without 
the inconvenience to passengers or freight 
shippers caused in other countries by the 
inexorable laws of the steam railroad 
timetable. 

“Foreign capital will, of course, be the 
first to develop this system. The China- 
man is naturally slow to appreciate such 
an innovation and suspicious of the doings 
of any foreigner, but once he is convinced 
that it is a paying and successful invest- 
ment some of the vast amount of money 
that is now lying practically idle in the 
Chinese Empire will be employed. Native 
merchants will back up the proposition 
and foreign engineers will teach the 
Chinamen how to conduct the plants and 
lines. With the cheap labor, cheap coal 
and the very probable readiness of the 
government to grant important conces- 
sions, it seems to me that the expense in- 
cident to the construction and mainte- 
nance of electric railroad lines in north- 
west China will be very much less than 
elsewhere. The government is not likely 
to attempt to make trouble for the for- 
eigners who wish to develop the country. 
The Chinamen have had all the trouble 
thev want lately. They have begun to 
realize that although they are the largest 
they are one of the least important and 
modern of the nations of the world, and 
it is only natural to believe that the Em- 
peror Kwang Su—a very much more en- 
lightened person than the Dowager Em- 
press, who is gradually losing her power 
—will be inclined to look with favor upon 
the projects of foreign engineers.” 

In answer to questions regarding the 
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probable development of power transmis- 
sion, electric lighting and kindred in- 
dustries in China, Mr. Eddy said: 

“Power transmission and electric light- 
ing are too far ahead to discuss. I do not 
think that we are likely to see them in our 
day; in all probability it will take from 
40 to 60 years to get the railroad system 
thoroughly appreciated and you could 
hardly expect that the industries named 
would be developed until after the rail- 
ways had been perfected. 

“The railway situation is no suppositi- 
tious one. It is a practical fact and one 
that is easily demonstrable. There is 
enough coal, in all probability, in the Chin- 
ese mines to make Tien-Tsin, Teng-Chau 
and other similar cities like Tsi-Nau, on 
the Hwang-Ho, great ports of export and 
commerce. China is practically an unknown 
country, and although we know the names 


of a good many cities in it and the courses. 


of its principal rivers we do not know very 
much about it. Now down at Shanghai 
all the coal that is used comes from abroad. 
If they only had transportation in: China 
they could buy the coal for a very much 
lower price than they can possibly hope to 
obtain from the exporter. I have said 
that the northern part of China will 
probably be the first to witness any great 
development, the reason for this being 
that it is more developed—crudely—so 
far than the rest of the empire. Of 
course, in time the whole country will be 
as good a field as the northern part is 
now but that will take many years to ac- 
complish and the chances are that during 
our lifetime northern China will be 
the only part of the empire to witness 
any material improvements.” 

Mr. Carolan, of the General Electric 
Company, who has recently returned from 
the far east, when seen expressed him- 
self hopefully regarding export condi- 
tions. Regarding China his views corre- 
sponded almost exactly with those of Mr. 
Eddy and he believes that the railroad 
is an assured factor in Chinese civilization 
in the near future. 

“But before you get the railroad there,” 
said Mr. Carolan, “I think we will have 
telephone and telegraph lines. There 
is only a very limited amount of such ap- 
paratus now in China, the service is poor 
and the delays considerable. Before we 
can definitely decide that the railroad will 
precede other electrical enterprises we 
must take into consideration the impor- 
tance of communication by wire. While 
it is not certain that either the telephone 
or telegraph will precede the railway it 
seems reasonable to believe that they will. 
For instance, look at the Cape Town- 
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Cairo line in Africa. That line has pre- 
ceded the railroad to such an extent that 
it is impossible to continue it, except by 
painfully tedious labor, until the railroad 
gets close enough to carry supplies for 
the further construction of the system 
through parts of the country where it is 
impossible to obtain materials in any 
other manner. f 

“One disadvantage that electric traction 
will have to contend with in China is the 
narrowness of the streets in cities. It 
will be utterly impossible to get the China- 
man to widen his streets. He is stubborn 
to the last degree. Under such circum- 
stances all that can be done will be for 
passersby or vehicles to gct out of the way 
of the cars as best they may. China’s 
cities were not laid out originally with a 
view to maintaining any steady means of 
traction through their streets, and the 
Chinaman, not being very favorably im- 
pressed with foreign enterprise, is likely 
to give scant encouragement to a move- 
ment which upsets his time-honored tradi- 
tions.” 

JAPAN. 

In Japan conditions are different. The 
Japanese as a nation are earnest, assim- 
ilative and progressive. For the past few 
years the nation has been rapidly coming 
to the front as a centre for industrial en- 
terprise of all sorts and it is only within 
the last few weeks that detailed state- 
ments of the Japanese electric railway sys- 
tems have appeared in technical journals 
throughout the world. The main lines 
on the island run from the southern to 
the northern extremities, via Yeso, and 
are gridironed by short cross-island sys- 
tems which make the entire plan an almost 
ideal one. 

The railway situation in Japan is 80 
far developed, taking into consideration 
the country and local conditions, that it 
is more than probable that the develop- 
ment there will be most rapid in lighting, 
telephone, power transmission and tele- 
graph enterprises. The Japanese realize, 
as no other far eastern nation seems to, 
the advantages accruing from occidental 
methods. The main disadvantage in 
Japan is the fact that the buyers of the 
various houses there seem to have no 
recognized standards except appearance 
and price. To sell goods in Japan one 
must have a well-appearing article at as 
low a price as it could be made there by 
native workmen. Into this enters largely 
the factor of native competition. Labor 
is very cheap and materials are easily ob- 
tained. When they can not be bought in 
the islands they can easily be imported 
raw or unfinished from the United States 
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or other foreign countries and in many 
cases the manufactured product coming 
out of Japanese workshops is more adapt- 
ed for the uses of the natives than any 
finished product we could send from here. 
The Imperial Government, of course, - 
realizes the necessity for maintaining a 
standard of quality and this has been 
rigidly adhered to for some time past. 

Competition for the Japanese trade is 
becoming keener with every month. 
Germany is active in soliciting orders and, 
being impressed with the importance of 
the United States as a factor in the ex- 
port trade, she will put forth every effort 
to secure the lion’s share if possible. In 
many instances the methods of manufact- 
ure followed in Germany and the United 
States are being taken up by the Japa- 
nese and introduced into their own work- 
shops, where the raw material purchased 
abroad is turned out. in a finished state. 
All things considered, Japan is not so 
promising a field for the export trade of 
finished goods as other countries for the 
reasons stated, and in the course of a very 
few years the Japanese will have created 
for themselves an export trade built up 
along the same lines followed by our- 
selves and governed largely by our prin- 
ciples. f 

THE TURKISH EMPIRE. 

The future of the Turkish Empire is 
possibly the most doubtful of all to be 
considered. It is impossible to predict 
what will come first and whether any- 
thing of any moment will be done while 
the present generation is alive. This is 
not as strange a state of affairs as might 
be at first believed for the simple reason 
that it has been the policy of the Sultan 
from time immemorial to be on the look- 
out for infernal machines and contriv- 
ances of any sort which might endanger 
his life or the lives of the imperial house- 
hold. It was with great difficulty that 
the telegraph was introduced into the em- 
pire and it will be still more difficult to 
introduce the telephone to any great ex- 
tent. The reluctance of the Ottoman to 
allow any western machinery, the use of 
which he can not understand, to come 
into the country is merely a continuance 
of the conservative policy adopted long 
ago when the empire was at its height 
under Solyman IT. 

It must be remembered that there are 
thousands upon thousands of malcontents 
looking for a chance to stir up disorder 
and provoke a revolution if possible. Any 
assistance that can be obtained by them is 
instantly utilized, whether it be in theshape 
of men, money or apparatus. Every day 
thousands of soldiers throughout Con- 
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stantinople, Scutari and other large cities 
are keenly watching the discontented 
younger generation and the semi-Eu- 
ropeanized Armenians, Bulgarians, Rou- 
manians, Georgians and other classes of 
would-be revolutionists who would delight 
to stir up sedition openly if they dared. 
and who constantly conspire in secret 
against the existing régime. 

Possibly the most likely development 
will be in electric lighting in Constan- 
tinople. If we push the matter hard and 
use discretion as well as energy it may be 
that within 25 years—possibly less—the 
city will be electrically lighted in its 
better portions. Here, again, German in- 
fluence is felt. More so even than the 
British for the reason that the German is 
more willing to take chances and experi- 
ment than is his English brother. It re- 
mains, therefore, for the American to 
step in between and push matters to a 
definite conclusion without waiting for 
any one else to precede him. The con- 
figuration of the country is mountainous 
and rocky so that railroad building would 


be attended with considerable difficulty, 
and line stringing for telephone or tele- 
graph would involve the same conditions 
met with in the southwestern portion of 
Pennsylvania or in states like Colorado 
and Nevada. Altogether there can be 
nothing definite or positive said regard- 
ing the future of the Turkish Empire, 
and if the present Sultan should be de- 
posed or assassinated, as he may be at 
any moment, the chances are a hundred 
to one that his successor would be a man 
far less liberal and much more suspicious. 
Abdul Hamid has shown himself in many 
respects to be the most advanced man in 
the empire and were it not for his cring- 
ing fear of the assassin there is no doubt 
but that American and other foreign elec- 
trical machinery and apparatus would 
have already been installed throughout 
the country. 


GREAT BRITAIN’S COMMERCIAL 
SUPREMACY.* 

The recent speeches of Lord Rosebery 
and Sir Henry Fowler at Wolverhampton 
prove how widespread is the interest 
which the question of the maintenance of 
our commercial supremacy is arousing at 
the present time. The subject is one 
which is being freely discussed in the great 
daily journals as well as in the teehnical 
press representative of the interests of 
every class of trade and industry ; and con- 
siderable diversity of opinion is manifest, 
‘though there is an undoubted tendency 
toward a pessimistic view of the situation. 
In order to arrive at a true appreciation 
of the facts, it is desirable to distinguish 
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between the avoidable and the inevitable. 
To the latter category we assign the fact 
that the great rival nations of America 
and Europe can point to a more rapid 
ratio of increase of commercial and indus- 
trial activity during the past half-century 
than Great Britain. It must be remem- 
bered that our insular position, combined 
with maritime supremacy and comparative 
freedom from dynastic quarrels, gave us a 
lead of some two centuries over our rivals, 
dating from the time when expansion of 
learning and free thought followed upon 
the torpor of the Middle Ages and gave 
wings to human liberty and activity. For 
over a century Great Britain practically 
commanded and supplied the markets of 
the world; and it was not until the up- 
heaval caused by the French Revolution 
created a great middle class, free and zeal- 
ous to acquire wealth, that the full natural 
resources of civilized countries began to be 
developed. This development was ar- 
rested in America by scarcity of popula- 
tion and the Civil War, and in Central 
Europe by the crushing effects of the 
Napoleonic campaigns. But as soon as 
the political and social conditions of these 
countries afforded the free scope for com- 
mercial and industrial pursuits which 
Great Britain had already enjoyed for a 
long period, it became inevitable that peo- 
ples kindred in blood and tradition to our- 
selves, and surrounded by the same natural 
advantages, should not only arrest the flow 
of our produce into their markets, but 
compete keenly with us in the neutral 
markets of the world. 

But at this stage we reach what may be 
described as the “avoidable” phase of the 
struggle, in the sense that relative com- 
mercial progress of the rival peoples is de- 
termined less by political and natural 
causes than by the operation of purely 
social forces. The determining factors 
have now become questions of education, 
organization of masters,of workers,and the 
play of class claims and prejudices. There 
are, too, curious and distinctive differences 
in the motives which prompt the compet- 
ing nations to commercial activity, differ- 
ences which may be briefly summed up in 
the statement that in Great Britain indi- 
vidual wealth is sought rather as a means, 
while in America and Central Europe, 
where social and aristocratie barriers are 
less defined than with us, it is pursued 
rather as an end, and is proportionately 
more eagerly sought. 

This, to some extent, explains the seem- 
ing indifference of the British master, and 
the freedom from trades union restraint of 
the American and German workman. 
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Both Lord Rosebery and Sir Henry 
Fowler joined their voices to the consensus 
of mature opinion which points to educa- 
tion as the cure for this state of things. 
The British master requires education in 
methods; the British workman in mind. 
Great as have been the benefits secured to 
the working classes by the recognition and 
extension of trades unionism, the absence 
of a higher and more liberal education 
among them, such as exists in Germany 
and America, has led to the adoption by 
them of fatuous doctrines and economic 
wrangles, on wholly insufficient justifica- 
tion, between masters and men. So long 
as British trades unions adopt the doctrine 


of artificial limitation of output in the in- . 


terests of their class, while their foreign 
rivals do not, so long will our industrial 
position show yearly relative backsliding. 
But it is not the working man only who 
requires education. British merchants 


and captains of industry have yet to learn 
that only by a study of the demands of the 
world’s markets, comparable with the 
pains taken to master them by our com- 
petitors, can they hope even to maintain 
Great Britain’s position in the present, 
much less to regain its supremacy of the 
past. More organization and interchange 
of information are required, and Lord 
Rosebery pointed to chambers of com- 
merce as probably the most effective 
medium through which this can be se- 
cured. Traditions of individual action, of 
advancement by competition and self-help 
rather than by association or state aid, are 
so deeply ingrained into our British blood 
that we are slow to avail ourselves of the 
cooperative methods by which our neigh- 
bors reap advantage. In America there 
are the combinations of interests, assisted 
by practically unlimited capital, which, 
whatever may be said of them from an 
ethical standpoint, furnish resources and 
weight which are threatening to crush the 
individual and unorganized resistance of- 
fered to them by British firms. In Ger- 
many there is a spirit of mobility and en- 
terprise, guided by aid from the highest 
quarters, and informed through an elab- 
orate system of consular reports as to the 
doings of competitors and demands of 
buyers, which is carrying them far into 
possession of the world’s neutral markets. 
But there is healing virtue in the very 
fact that we are, as a people, awakening to 
a sense of the position in which we stand. 
Of no branch of industry is this probably 
more true than that of electrical engineer- 
ing, possibly because here the pressure of 
competition is most keenly felt. We be- 
lieve that the problems which beset us are 
not by any means incapable of solution, 
and are prepared to hear that the lessons 


borne in upon us from within and without 


will lead to remedial measures in many di- 
rections, which will exonerate the British 
electrical industry from the reproach 0 
indifference, and the risks of gradual ex- 
termination. l 
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Westinghouse Transformers for the 


Manhattan Railway Company. 


The Manhattan Railway Company has 
recently ordered a large number of West- 


inghouse “O.D.” transformers, which are 


to be used for lighting the elevated railway 


passenger stations throughout the city of 
New York. These transformers are to be 
of 3.2 kilowatts and 6.4-kilowatt size. 
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sign. A feature of the transformers is 
the use of a surrounding body of oil, en- 
closed in a metal outer case. This oil is 
valuable both as a cooling medium and be- 
cause it increases both the life of the insu- 
lation and the lightning resisting power of 
the transformer. 

The coils are individually insulated and 
are spread apart at the ends in such a way 


Fie. 1 —WESTINGHOUSE STANDARD SMALL Size “O.D.” TRANSFORMER WITHOUT CABE. 


The design and method of construction 
of the Westinghouse “O.D.” transformer 
are based on 15 years of experiment and 
experience in the manufacture of trans- 
formers. The coils are wound to exact 
dimensions and all insulating material is 
cut accurately to gauge, so that the similar 
parts of different transformers of the same 
size are identical mechanically and elec- 
trically. 

Although the “O.D.” transformers are 
of relatively new design, they partake of 
all the distinctive characteristics which 
have marked the Westinghouse transform- 
ers for many years. In this respect, as in 
others, the Westinghouse designs have 
necessitated extremely little modification 
from year to year, the earlier designs hav- 
ing embodied the essential features of an 
efficient type of apparatus. In the new 
transformers, however, are incorporated a 
number of new and valuable details. 

In working out the design of the West- 
inghouse transformers the attempt has 
successfully been made to obtain a gen- 
eral excellence without placing undue 
weight upon any feature of the design. 
Efficiency at various loads, regulation in 
all classes of service, insulation and me- 
chanical simplicity and strength have all 
been made prominent elements in the de- 


The secondary coils for all transformers 
are wound with copper of square cross- 
section, which gives about 30 per cent 
more available cross-section than similar 
coils wound with: round copper, thus re- 
ducing the loss due to the resistance of 
the windings. 

Before this type of transformer was 
placed upon the market it was subjected to 
a series of the most thorough tests in order 
to remedy any possible defects in design or 
construction. The complete line of trans- 
formers were operated for nearly a year at 
twice their normal electro-motive force. 
The insulation was subjected to tests in 
which the electro-motive force was raised 
to eight times the normal figure, and care- 
ful measurements were made of the iron 
losses, which showed that throughout this 
long period of experimental overloading 
the iron had undergone no deterioration, 
the Westinghouse method of treating the 
iron being thus proven to be entirely satis- 
factory. 

Every individual transformer before 
leaving the factory is run at overload with 
the normal potential, at three times the 
normal voltage without load, and insula- 
tion tests are made at voltages ranging 
from four to eight thousand. Subse- 
quently the coils are immersed in oil, 
which greatly increases their insulation re- 
sistance. These transformers may be 
wound for any electro-motive force up to 
6,600.; they may be arranged for the Scott 


Fic. 2.—PRIMARY AND SECONDARY COILS OF WESTINGHOUSE STANDARD SMALL SIze “O.D.” 
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as to secure the greatest possible heat 
radiating surface without in any way 
lowering the efficiency of the apparatus. 

The transformer has been given a con- 
siderable range of electro-motive force by 
winding it for two primary and three 
secondary voltages. Individual sections 
of the windings are supplied with terminal 
contacts which by a simple change of con- 
nections give a range of voltage covering 
all practical requirements. 


system of three-phase two-phase trans- 
mission, and may be adapted to almost 
any special class of work. For capacities 
greater than 50 kilowatts the Westinghouse 
company manufactures a line of trans- 
formers known as the oil-insulated self- 
cooling type. These self-cooling trans- 
formers are now being made in sizes up to 
500 kilowatts. The oil-insulated water- 
cooled transformers are being made in 
sizes up to 2,250 kilowatts, and the air- 
blast transformers in sizes up to 2,750 
kilowatts. : 
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Electric 
Railways 


The Oberlin & Wellington, Ohio, Elec- 
tric Railway was recently put in opera- 
tion, and is stated to have been remarkably 
successful so far. 

An extension is planned to the lines of 
the Reading, Pa., & Southwestern Street 
Railway Company, which will branch out 
over new streets in the city of Reading. 


Troy and Glens Falls, N. Y., will prob- 
ably be connected by a continuous trolley 
line within a very short time, and through- 
trip tickets will be sold between the two 
cities. 

The Camden & Trenton, N. J., Traction 
Company is said to be desirous of extend- 
ing its system into the centre of Trenton, 
and has made an effort to secure a fran- 


chise from the common council for that 
purpose. 


Mr. Fred E. Sander, the promoter of the 
interurban electric railroad between Seat- 
tle and Tacoma, Wash., is said to be well 
satisfied with the developments he has 
planned, and believes that the road is as- 
sured in the near future. 


A new electric road is projected for 
Rhode Island, to extend directly across 
the northern section of the state from Dan- 
lelson, Ct. Twenty-two miles have al- 
ready been built, and the only delay is oc- 
casioned by the difficulty of obtaining an 
entrance into the city of Providence. 


Rapid progress has been made in the 
construction of the new Camden & Tren- 
ton, N. J., trolley road from the dividing 
line of Burlington and Mercer counties 
to the city of Trenton. It is believed that 
the road will be open for operation be 
tween Camden and Trenton by April 1. 


~ The Bergen Turnpike Company, of New 
Jersey, has applied to the North Bergen 
Township Committee for a franchise to 
construct a trolley line over the Hacken- 
sack plank road. The line ,will consist of 
a single track with six switches, enabling 
the cars to run on six minutes’ headway. 


Preparations are being made by the Con- 
solidated Street Railroad Company to en- 
large its power plant at New Brighton 
Junction, Ct., to accommodate the in- 
creased demands of the system. The di- 
rect-current dynamos used for sometime 
past are to be discarded, and will be re- 
placed by alternating-current machinery. 


Capitalists of Philadelphia, Pa., are said 
to be interested in plans for an electric 
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railway to run to Flagstaff Point, a peak 
of South Mountain, 1,400 feet above the 
sea level, and to extend into the surround- 
ing territory of the Lehigh Valley, cen- 
tring in Mauch Chunk. It is expected 
that by July the railway will have been 
constructed and be in operation. 


Incorporation articles were filed at 
Lansing, Mich., recently by the Detroit & 
Chicago Traction Company, which is 
capitalized at $4,000,000. The incorpo- 
rators are P. H. Flynn, John McCarthy, 
F. C. Cocheu, of New York; I. W. Maclay, 
of Yonkers, N. Y.; George J. Carr, Mont- 
clair, N. J.; W. A. Boland, of Grass Lake, 
Mich., and W. A. Foote, of Jackson, Mich. 


Reports from New Haven, Ct., state 
that in addition to the reported plan of a 
new company for building a trolley line 
through the Berkshire Hills to the Con- 
necticut state line, it is announced that the 
Pittsfield, Mass., company intends to begin 
work in the Spring on an extension of its 
system southward to Lenox, and from 
there to Lee. The extension has been de- 
layed heretofore by the opposition of citi- 
zens of Lenox. 


It is announced by the Northern Ohio 
Traction Company, which recently secured 
control of the Akron & Cuyahoga Falls 
Rapid Transit lines, that the company will 
begin an extension from Kent to Ravenna, 
a distance of six miles, and another from 
Akron and Canton, 22 miles. In order to 
meet the expense incurred, the company 
has decided to increase its capital stock 
by $1,000,000, divided equally between 
common and preferred. At the present 
time the capital is $3,000,000. 


Reports from New Haven, Ct., state that 
as a result of projected parallel trolley lines 
between Waterbury and Middletown, the 
New Haven Railroad Company will soon 
change the Waterbury, Meriden & Middle- 
town road, which is about 26 miles long, to 
an electric line between Waterbury and 
Middletown. The system to be used will 
probably be the trolley, and it is believed 
likely that the third-rail system will be 
extended 12 miles from Bristol to Water- 
bury, to meet the threatened trolley com- 
petition. 


It was recently reported in Wall street, 
New York, that a company is being formed 
by owners of Summer homes and property 
along the New Jersey coast to build a 
trolley line which will compete with the 
Central Railroad of New Jersey and be 
connected with New York by a fleet of 
mosquito steamers. The road, if built, 
will run through all the Jersey shore re- 
sorts as far south as Point Pleasant, and 


it is proposed to make a bid for a good 
share of that section’s Summer patronage 
by inaugurating cheaper fares and freight 
rates. 


An application has been filed for the 
granting of a charter by the next Gen- 
eral Assembly for a trolley line from 
Unionville to Burrville, Pittsfield, Tor- 
rington and Winsted, in Connecticut. 
Theodore H. McKensie, of Southington, 
Richard H. Condon and two other gentle- 
men are named so far as the incorporators. 
It is claimed that within seven miles of 
the connection with the Torrington trol- 
ley there are 25,000 people who would be 


put into direct connection with Hartford 
by it. 


It is now believed that the proposed 
street railway direct from Boston to 
Worcester, Mass., will be built in the 
Spring, and that before the open season is 
over it will be possible to ride from the 
City Hall, in Worcester, to Park Square, 
in Boston, without changing cars, as .ar- 
rangements have been completed by the 
Boston & Worcester Street Railway Com- 
pany with the Boston Railway Company, 
so that cars from Worcester may be run 


into Boston over the elevated tracks from 
Newton. 


Local capital is said to be heavily in- 
terested in the new street railway enter- 
prise in Springfield, Mass., and the 
Springfield & Suburban Street Railway 
Company has applied for a franchise to 
build eight miles of track within the city 
from the boundary line at the town of 
Wilbraham, on the Boston road, to its 
terminus at Court square, in Springfield. 
The capital stock of the road is placed at 
the legal minimum of $10,000 a mile. 
The directors of the company are Fred T. 
Ley, Harold A. Ley, Dr. Philip Kilroy, 


W. H. Dexter, D. Edward Miller, B. D. 
Rising and W. G. Baker. 


The street railway and electric lighting 
companies in Fort Scott, Kas., are stated 
to be in amity and will not compete with 
one another. The old electric light plant 
will be ultimately abandoned and the street 


railway power-house will become the gen- — 


erating plant for both systems. The new 
company to be formed out of the old is 
known as the Fort Scott Consolidated Sup- 
ply Company, and will be capitalized at 
$250,000. The officers of the company 
are Grant Hornaday, president; C. F. 
Martin, vice-president; F. A. Hornaday, 
secretary; F. D. Martin, treasurer, and 
E. T. Selig, the new superintendent of the 


street railway plant, will fill the same posi- 
tion for the consolidated plant. It is be- 
lieved that the company will endeavor to 
float bonds to the amount of $250,000. 
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An East African Private Tram-Car 
System. 

Richard Harding Davis writes for 
Scribner's Magazine for March an inter- 
esting article entitled “Along the East 
Coast of Africa,” in which an unusual 
method of passenger transportation is 
thus described: The most curious feature 
of Beira is her private tram-car system. 
These cars run on tiny tracks which rise 
out of the sand and extend from one end 
of the town to the other, with branch lines 
running into the yards of shops and pri- 
vate houses. The motive power for these 
cars is supplied by black boys who run be- 
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are jealously reserved for the individuals 
who tax themselves five pounds a year to 
extend them and to keep them in repair. 
After the sleds on the island of Madeira 
these private street cars of Beira struck me 
as being the most curious form of convey- 


ance I had ever seen. 
=> 


Business Conditions in Puerto Rico. 

Mr. A. D. Welton has written an in- 
teresting article for Harper’s Weekly en- 
titled “The Assimilation of Puerto Rico.” 
He sketches an outline of the political 
history of the island and gives a number 
of reasons why the commercial growth of 


Fic. 8. — WESTINGHOUSE STANDARD SMALL Size “O. D.” TRANSFORMERS. 
(See Page 809 ) 


hind and push them. Their trucks are 
about half as large as those on the hand- 
cars we see flying along our railroad tracks 
at home, worked by gangs of Italian 
laborers. On some of the trucks there is 
a bench only, others are shaded by awn- 
ings, and a few have carriage lamps and 
cushioned seats and carpets. Each of 
them is a private conveyance; there is not 
one which can be hired by the public. 
When a merchant wishes to go down town 
to the port, his black boys carry his pri- 
vate tram-car from his garden and settle 
it on the rails, the merchant seats himself, 
and the boys push him and his baby car- 
riage to whatever part of the city he wishes 
to go. When his wife is out shopping and 
stops at a store the boys lift her car into 
the sand in order to make a clear track 
for any other car which may be coming 
behind them. One would naturally sup- 
pose that with the tracks and switchboards 
and sidings already laid, the next step 
would be to place cars upon them for the 
convenience of the public, but this is not 
the case, and the tracks through the city 


our new possession is hindered. He states 
that “American business and commercial 
methods are as opposed to the Puerto 
Rican as are the ways of living.” He 
further asserts that every ship from New 
York carries to Puerto Rico many men 
who represent American capital sceking 
investment and every returning ship bears 
them back. Mr. Welton concludes his 
article as follows: 

“An American in charge of an electric 
light plant in Mayaguez imported a cargo 
of coal. He was at once taxed 60 cents 
a ton on the coal, but refused to pay the 
assessment. His decision did not ruffle 
the equanimity of the taxing authorities, 
who straightway refused to pay the bill 
for lighting the city. Thereupon the 
American brought suit against the city 
as often as his bill for lighting amounted 
to $2,000, which gave the Federal court 
jurisdiction. This action was met by an- 
other tax of $750, the usual assessment 
against merchants who import—and any 
one who imports goods is a merchant for 
purposes of taxation. This amount was 
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later increased $750 more when it was 
learned that the American paid for the 
cargo of coal by drawing a draft on New 
York, as any man who draws a draft is 
a banker and must pay taxes as such. 
“The enumeration of such instances 
could be continued indefinitely. Every in- 
vestment-seeker who goes to San Juan 
hears them and heeds them. The devel- 
opment of the island without the aid of 
American capital is impossible, and the 
attempted assimilation of the people with- 
out the development of the island will be 
a failure. The insular House of Dele- 
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gates will not make over the judicial sys- 
tem or pass a law making English the 
language of commerce. Congress only 
can legislate for such matters. Until 
commerce is given free hand and capital 
is given ample protection, it must be con- 
sidered that nothing whatever has been 
done toward the development of Puerto 
Rico and the assimilation of the Puerto 


Ricans.” 


—_——— o> 

Permission has been secured from the 
freeholders of Middlesex County, N. J., by 
the Raritan Traction Company to extend 
its lines to New Brunswick and Wood- 
bridge, thus giving it connections with the 
Consolidated Traction Company, and en- 
abling cars to run from Perth Amboy to 
Jersey City by trolley. The Raritan com- 
pany is a consolidation of the Perth Am- 
boy Railroad and the Raritan Trolley 
Company, being owned by New York capi- 
talists. L. Lewisohn is president; C. J. 
Wittenberg, vice-president, and J. C. Mc- 
Coy, secretary and treasurer, of the com- 


pany. 
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Automobiles 


Fifteen hundred licenses for automo- 
biles were taken out in Belgium during 
the first six months of last year. 


A special automobile road is planned 
for Bronx Park of New York city, to run 
along under the trees and make a com- 
plete circuit of the park grounds. 


The Montreal Automobile Company 
has recently been chartered with a capital 
stock of $250,000 by H. Lamontagne, F. 
Lapointe, A. Guimond and others. 


Trailers will be attached to the cars of 
the proposed automobile line in Daytona, 
Fla. The trailers will each carry 16 pas- 
sengers, while the motor cars accom- 
modate six. 


Licenses for automobiles in Pittsburgh, 
Pa., cost $6 for single-seated vehicles, $10 
for two-seated vehicles, and $12 for larger 
types. After March 1 an additional fee 
of 50 cents per month was charged. 


A motor mail wagon is contemplated 
by Mr. John Porter, government mail 
contractor of Staunton, Va., to be run as 
a special between Staunton and Mon- 
terey, the trip and return being 46 miles 
in length. ' 


It is said that the utilization of the 
automobile in the French postal service 
is progressing apace. M. Duboy, mail 
cart contractor for the Paris office, re- 
gards the idea with favor, being a chauf- 
feur himself. 


The Scott Automobile Company, of St. 
Louis, has been incorporated with a cap- 
ital stock of $30,000 and will begin oper- 
ations as soon as its factory building is 
completed. Charles R. Drummond is 
president, S. S. Scott, vice-president, and 
W. D. Pittman, secretary. 


An order has been placed with a promi- 
nent French automobile manufacturing 
firm by an American enthusiast for a new 
racing machine, to have a guaranteed 
speed of 77 miles an hour and an energy 
of 42 horse-power. This machine is esti- 
mated to cost $12,000. 


An instance of the reliability of auto- 
mobile service was shown in Atlantic City 
during the recent snow there. Several 
inches of snow fell, which blocked the 
railways and other public conveyances, 
while the automobiles continued to run 
with almost normal regularity. 


In the kingdom of Spain automobiles 
pay taxes of $11.58 for each vehicle, and 
for each seat including the driver $1.36. 
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In the smaller cities the tax is decreased, 
and in places of less than 20,000 in- 
habitants the tax is lessened to $2.89 for 
each vehicle and 34 cents for each seat. 


Automobiles have been barred from the 
village of Watervliet, N. Y., by the edict 
of Mr. E. D. Mills, one of the local 
authorities, who has issued an order to 
discontinue the use of the vehicles in the 
streets because they frighten the horses of 
farmers who come to the village to trade. 


Charles S. Beardsley, E. S. Sanderson, 
G. G. Hubbs and others have recently in- 
corporated the Beardsley & Hubb Manu- 
facturing Company, of Richmond, Ohio, 
with a capital stock of $100,000. The 
new company will manufacture auto- 
mobiles and is expected to begin oper- 
ations very shortly. 


Recently published monthly statistics 
of accidents in France caused by the horse, 
bicycle, automobile, and railroad, during 
the month of October, show that the acci- 
dents caused by the horse number 967, of 
which 82 were fatal. The bicycle caused 
119, with six fatalities; the railroad 145, 
with eight deaths, and the automobile 38, 
with two fatalities. 


The Director General of the Pan- 
American Exposition has appointed the 
following named gentlemen as the work- 
ing committee to formulate a plan and 
carry it through for a week’s programme of 
automobile events from September 16 to 
23, 1901: Malcolm W. Ford, chairman; 
J. M. Hill, Percy Owens, S. T. Davis, of 
New York, and Dr. T. J. Martin, of 
Buffalo. One of the proposed features 
of the programme is an international] road 
race of 200 miles between Buffalo and 
Irie, Pa. 

United States Consul Frank D. Hill, 
at Amsterdam, Holland, states that the 
use of motor vehicles in Holland is be- 
coming general, and that the prospects 
for American machines are good, but ma- 
chines made for Holland should be made 
narrower than is customary in America, 
because the roads are too narrow to per- 
mit two machines of four feet eight inches 
in width to pass each other, and no 
vchicle may be charged higher than 2,200 
pounds per wheel. Ten and one-half 
quarts of oil is the limit fixed for the car- 
rying capacity of fuel, and metal reser- 
voirs are required for storing the oil. 


The city of Bayonne, N. J., recently 
made it known that reasonable induce- 
ments would be offered to manufacturers 
who would put down new plants in that 
city, and one of the first returns to the 
announcement is said to have almost 
taken the members of the Board of Trade 
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off their feet. It came from an automo- 
bile company, which was willing to es- 
tablish its factory in Bayonne for a reas- 
onable consideration. In return the 
Board might influence its fellow citizens 
to purchase $250,000 worth of stock in the 
enterprise. When the members recovered 
from the shock, the communication was 
ordered filed. 


A decision was recently handed down 
in the Court of Appeals in favor of D. T. 
R. Cook, of Ballston, against L. W. 
Moore, of Watertown, N. Y., which will 
be of interest to automobilists. The case 
was brought in the Supreme Court and 
damages were charged against Mr. Moore 
for causing Dr. Cook’s horse to run away, 
inflicting serious injuries on Dr. Cook. 
Justice Russell decided that a steam auto- 
mobile came under the law which com- 
pels a driver or engineer of a steam en- 
gine to send out a flagman an eighth of a 
mile in advance to warn travelers. The 
question at issue has not been definitely 
settled by the Court of Appeals, and a 
firm which manufactures motor carriages 
said that the decision did not trouble it, 
as there had been many other decisions 


which were favorable to the defendants in. 


similar cascs. The company quoted as 
an instance a decision by Judge Souther- 
land, of Monroe County, in which he held 
that the horse has no exclusive right to 
the road ; that four-ox teams or any primi- 
tive vehicle might frighten a horse just 
as much as an automobile. 


In order to discourage the speeding of 
vehicles and the general disregard of those 
driving in horse-driven vehicles, the board 
of the Automobile Club of America re- 


cently passed the following resolution: 


Resolved, That driving automobiles, by 
members of this club, at an excessive rate 
of speed on the public highways in disre- 
gard to the comfort and safety of other 
users of the common roads, be and the same 
is hereby strongly disapproved by this club, 
as an injury to the sport and to a great 
industry, and that when members driving 
their automobiles meeting the driver of 8 
horse or horses which shall be restive or 
frightened, on request or signal from such 
driver, members shall in all cases stop, and 
use every effort and precaution to avoid the 
possibility of accident. 


Resolved, further, That any member of 


this club who shall be found, after a fair 
hearing, to be guilty of driving at said 
dangerous and excessive speed on the pub- 
lic highways, and who shall have disregard- 
ed the safety and comfort of other users of 
the same by failure to stop when requested 
by the driver of frightened horse or horses, 
or who has been guilty of such conduct in 
the use of an automobile on the highway as 


shall tend to bring odium and reproach on) 


this organization, shall be duly warned and 
suspended, and upon repetition of such of- 
fense shall be expelled from this club. 

The secretary is directed to send a copy 
of this resolution to each member of this 
club, and to express in a letter accompanying 
the same the earnest request of this board 


that the foregoing regulations be carefully 
observed. 
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Comment on the Berliner Patent 


Decision. 


A View of the Telephone Situation in This Country—The Scene in the Boston Court Room—Interview with 
President Thomas, of the Independent Telephone Association—Other Expressions of Opinion—The 


The exclusive publication in the ELEC- 
TRICAL ReEvIEW last week of the rescript 
handed down by Judge Brown, of the 
United States Circuit Court at Boston, 
declaring the Berliner patent invalid has 
attracted very wide attention from the 
manufacturing and operating telephone 
companies of the United States. Should 
an appeal be taken and the case finally 
carried to the United States Supreme 
Court this patent will have the unusual 
record of having been twice before that 
tribunal but on different issues. It will 
be remembered that the United States 
Government took it there before to ask a 
decision as to whether the patent which 
had been lying fallow in the Patent Office 
from the date of application in 1877 un- 
til 1891, had been properly granted. The 
court sustained the patent ruling that it 
was not invalid through illegal proceed- 
ings in the Patent Office as has heen 
charged. If it goes to the United States 
Supreme Court again it will be on the 
question of the merit of its claims alone. 
Its importance has received a serious blow 
by the decisive opinion of Judge Brown, 
which we published last week and which 
was rendered after some 15 months’ con- 
sideration. 

While the decision does not materially 
affect the vast telephone system operated 
by the Bell companies it will undoubtedly 
prove of great advantage to the independ- 
ent companies, of which some 3,500 have 
been organized in the United States and 
of which a large proportion are now oper- 
ating exchanges. 

The independent manufacturers were 
naturally greatly elated and much favor- 
able comment is to bé heard from them on 
the sweeping nature of the decision. The 
representatives of the American Telephone 
and Telegraph Company, the parent or- 
ganization, when seen in regard to the 
matter, declined to be interviewed. The 
opinion was expressed, however, that the 
charge of monopoly which had been 
brought against the Bell interests so much 
in the past could no longer be made and 
that the telephone business of the country 
would now be a question of the service 
that could be given the public. The vast 
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long-distance system of the Bell company 
was expected to prove of the greatest im- 
portance in maintaining its present strong 
position. 

It isa fair estimate that there are at least 
$300,000,000 invested in the parent Bell 
company and in its operating and manu- 
facturing branches, and there are prob- 
ably $100,000,000 invested in manufact- 
uring and operating independent com- 
panies. 

It is safe to expect that the decision will 
multiply the uses of the telephone, and, 
as competition from all sources becomes 
evident, increase the growth and efficiency 
of the service. 

The counsel for the complainant in the 
Berliner case were Fish, Richardson & 
Storrow, G. L. Roberts and W. W. Swen. 
For the defendants, G. E. Maynadier, E. 
P. Payson and R. S. Taylor. The case 
has been before the courts since August, 
1895, when the bill was filed. Arguments 
in the case were finished November 14, 
1899, and the decision last week concludes 
the long drawn-out litigation unless an ap- 
peal is taken. It is estimated that should 
an appeal be taken that at least two years 
will elapse before a decision can be handed 
down by the court. 

THE COURT ROOM SCENE—SOME BOSTON 
COMMENTS. 
Boston, March 2, 1901. 

In the United States court room, on 
Wednesday of this week, a decision was 
handed down by Judge Brown in a case 
which by reason of the amount involved 
and its far-reaching consequences to an 
important industry gives it a first place 
among the celebrated law suits in this or 
any other country. The scene was 
dramatic in its simplicity, the audience of 
less than 100 persons breathlessly quiet 
and attentive as the Judge, after a few ex- 
planatory remarks, prefaced the reading 
of the rescript with the few strenuous 
words: “I find for the defendants.” 

The plaintiff was the American Bell 
Telephone Company; the defendants al- 
leged infringers under the Berliner patent. 

In the audience were representatives 
of the American Bell Telephone Company 
—officers and directors, unused to defeat 


—strong, alert, aggressive, the highest 
type of the New England business and 
professional man. For the most part no 
longer young, with gaps in their ranks 
once filled by such men as Storrow and 
Hudson, whose brilliant success and sud- 
den death are at once an inspiration and 
a warning—emphasizing the need for new, 
young blood in handling the magnificent 
business now entering upon the crisis of 
its history. Not far away were the de- 
fendants, a silent, earnest group, few in 
number, waiting for the long-delayed de- 
cision. When it came, overwhelming in 
its sweeping findings in their favor, ex- 
cecding their highest expectations, there 
was little sign of excitement or of exulta- 
tion. ‘They were no longer infringers, 
technical violators of the law, but compet- 
itors in a field long occupied by the Bell 
interest, and they seemed to feel all the 
responsibilities and the possibilities of the 
changed conditions. 

In the amount of capital involved the 
business of electrical communication, in 
which the telephone is now the controlling 
factor, ranks with the largest industries. 
The Bell, the independents and the tele- 
graph companies now have hundreds of 
millions invested, and in this “billion dol- 
lar country” it will be but a few years 
before the grand total will pass the billion 
dollar mark. This is not to be a paper 
capitalization, but actual money safely 
and profitably invested if the managers are 
wise and long-headed enough to serve the 
public; trusting to a complete develop- 
ment, imperatively demanded, and not as 
too much in the past relying on a large 
profit from a restricted business, a limit- 
ing of telephones and messages by an ex- 
horbitant tariff. 

In this direction the independents have 
done pioneer work—the real independents, 
not the paper companies from the Over- 
land down to the latest $50,000,000 out- 
put of the engraver and the printing-press 
—the men, who in village and hamlet— 
as well as in larger places—have brought 
the telephone into common and general 
use, relieving the isolation of the farm, 
and adding to the comfort and safety of 
the family. 
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Under the changed conditions growing 
out of the elimination of the patent ques- 
tion—for, though the case will undoubt- 
edly be appealed by the Bell company’s 
attorneys, the Berliner patent has no 
longer any terrors for the public or for 
capitalists—what will be the future of the 
independents? No monopoly now exists 
except that of capital, of brains and of 
management. Public sympathy which has 
induced many to put up with and pay for 
defective service as a protest against the 
Bell. monopoly can no longer be success- 
fully appealed to. It is a question of 
service and of prices, and the fight is now 
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AN INTERVIEW WITH JUDGE JAMES M. 
TILOM AS. 


_ Judge James M. Thomas, of Cleveland, 

Ohio, president of the Independent Tele- 
phone Association of the United States, 
was present in the United States Circuit 
Court at Boston, when the decision in the 
Berliner case was handed down. He 
came to New York the same night and has 
since held a number of important confer- 
ences with men prominent in the inde- 
pendent telephone field. Judge Thomas 
is thoroughly and reliably informed on the 
Berliner case, as he has been chairman of 
the so-called “Berliner patent committee” 
of the Independent Telephone Associa- 
tion. This committee, which also includes 
Mr. Harry D. Critchfield, of Cleveland, 
and the Honorable Hugh Dougherty, of 
Indiana, has been continuously at work 
on the independent side of the Berliner 
suit since June, 1895. When seen at the 
Holland House by a representative of the 
ELECTRICAL REVIEW, Judge Thomas ex- 
pressed himself as follows: 

“I have never lost faith in the ultimate 
outcome of the Berliner suit since I be- 
came connected with the case. Nor do I 
think that any telephone man who kept 
himself informed had any doubt as to the 
result. As far as the independent tele- 
phone manufacturers are concerned, I am 
afraid that there are many who, even to- 
day, do not realize the serious conse- 
quences for them which have been avoided 
by Judge Brown’s decision that the Ber- 
liner patent is invalid. 

“The immediate effects of the decision 
on the independent telephone exchange 
business will be that numerous projects 
which have been lying dormant, pending 
a settlement of the Berliner case, will im- 
mediately take on new life and many will 
be brought to consummation. Renewed 
confidence in independent telephone en- 
terprises will be shown by bankers and 
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capitalists who have heretofore deemed 
it unwise to invest in independent tele- 
phone properties. One of the greatest 
advantages that will now accrue to inde- 
pendent telephone companies, will be the 
fact that they will be able to float the 
necessary bonds to provide funds with 
which to build and operate exchanges. 
While the Berliner patent was in doubt, 
it was necessary for us to provide cash 
with which to extend our lines and busu- 
ness, as bankers were chary and investors 
timid of our bonds as securities. I know 
of one syndicate of independent telephone 
men which has provided over $6,0UU,UUJ 
in cash during the past few years for the 
conduct and establishment of its business. 
Within six weeks, however, and on the be- 
lief that the Berliner patent would be de- 
clared invalid, this syndicate has been able 
to dispose of $1,000,000 of its bonds on 
advantageous terms.” 

In reply to an inquiry as to whether 
either of the defendant companies in the 
Berliner suit would again engage in 
manufacturing telephones, Judge Thomas 
sald: l 

“I understand that while the business 
of the National Telephone Manufacturing 
Company, of Boston, was never legally 
estopped, that it practically suspended 
operations when suit was brought against 
it by the American Bell Telephone Com- 
pany. 
principally because intending purchasers 
hesitated to buy apparatus which might 
eventually be declared to be an infringe- 
ment of the Berliner patent. I under- 
stand that the National company will 
now proceed to manufacture telephones 
and to reestablish its old business. I be- 
lieve that the Century Telephone Manu- 
facturing Company, the other defendant 


This move was made necessary 


in the Berliner case, has been out of busi- 
ness for some time.” 

Judge Thomas concluded the interview 
by expressing the belief that interesting 
developments may be looked for in the 
case of licensee companies of the American 
Bell Telephone Company, in which the 
parent company does not hold the con- 
trolling stock, as under the existing con- 
tract arrangement between the Bell com- 
pany and its licensees, a royalty is paid 
for the use of telephones covered by the 
Berliner patent. This patent having been 
declared invalid, the consideration in- 
volved in the contract would seem to have 
lapsed, and hence the contract in a legal 
sense becomes of no avail. 
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OTHER OPINIONS. 


H. D. Critchfield, of the Federal Tele- 
phone Company, Cleveland, Ohio, well 
known in independent telephone circles, 
writes as follows: 

“This decision will set at rest many un- 
easy minds. It was so overwhelmingly in 
favor of the defendants. the first five de- 
fences having been sustained, that there 
can be no doubt of the final termination 
of the litigation, and it seems now that the 
independent telephone business might re- 
ceive a new impetus which will make the 
results achieved in the next two or three 
years far surpass all previous records.” 


Mr. George W. Beers, of Ft. Wayne, 
Ind., writes: 


“Your telegram of February 27 convey- 
ing the intelligence of Judge Brown’s de- 
cision in the Berliner case was the first 
news of that decision to reach the state of 
Indiana. I beg to congratulate you upon 
vour eflicient service and thank you for 
sending me the information.” 


Central Telephone and Electrice Com- 
pany, of St. Louis, writes as follows: 


“We believe that the Berliner decision 
has been discounted by the independent 
companies to a very great extent; still, in 
many instances, it has prevented capital 
from being invested in the independent 
telephone business. We believe it will add 
to the already large demand for independ- 
ent telephone goods.” 


Mr. John I. Sabin, president of the 
Pacific States Telephone Company, sent 
the following telegram from San Fran- 
CISCO: 

“The Erie company deserts my ex- 
pansion flag; the United States Circuit 
Court with its Berliner decision frightens 
the weak-kneed; but the Pacific States 
company is doing business at the old 
stand, closing the bobtailed month of Feb- 
ruary with 90,603 subscribers, a net gain 
for the month of 3,009, including a total 
in San Francisco of 22,461, a net gain for 
the month of 706. JNO. I. SABIN.” 


Mr. J.J. Nate, general superintendent of 
the Standard Telephone and Electric Com- 
pany, Madison, Wis., prepared a review of 
the Berliner patent some two years ago, 
analyzing each claim and pointing out in 
what respects they- were invalid. Mr. 
Nate now has the satisfaction of learning 
that his opinion, as expressed at that time, 
is substantiated in the recent decision ren- 
dered by Judge Brown, and naturally 1s 
interested in the later opinion which is 
promised by the Judge in which will be 
considered the questions of law and fact. 
The decision already rendered, which ap- 
peared in full in these columns last week, 
is a masterpiece of legal diction and of 
convincing clearness. 
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THE BERLINER PATENT. 


UNITED STATES PATENT OFFICE. 
EMILE BERLINER, OF WASHINGTON, DISTRICT OF 
COLUMBIA, ASSIGNOR TO THE AMERICAN 
BELL TELEPHONE COMPANY, OF BOSTON, 
MASSACHUSETTS — COMBINED TELEGRAPH 
AND TELEPHONE. 
SPECIFICATION forming part of Letters Pat- 
ent No. 463,569, dated November 17, 1891. 
Application filed June 4, 1877. 


To all whom it may concern: l 
Be it known that I, EMILE BERLINER, of 


Fig.. Pig. 2. 


Fries, 1 AND 2.—BERLINER TELEPHONE PATENT. 


Washington, in the District of Columbia, 
have invented a new and useful improve- 
ment in combined telegraph and telephone, 
of which the following is a specification. 

My invention consists in a new and useful 
improvement in transmitters for electrically 
transmitting sound of any kind, of which 
the following is a specification. l 

It is a fact that if at a point of contact be- 
tween two conductors forming part of an 
electric circuit and carrying an electric cur- 
rent the pressure between both sides of the 
contact becomes weakened the current pass- 
ing becomes less intense—as, for instance, if 
an operator on a Morse instrument does not 
press down the key with a certain firmness 
the sounder at the receiving instrument 
works much weaker than if the full pressure 
of the hand had been used. Based on this 
fact I have constructea a simple apparatus 
for transmitting sound along a line of an 
electric current in the following manner. 

In Figs. 1 and 2 of the drawings, A is a 
metal plate well fastened to the wooden box 
or frame, but able to vibrate if sound is ut- 
tered against it or in the neighborhood of 
said plate. Against the plate and touching it 
is the metal ball C, terminating the screw- 
threaded rod B, which is supported by the 
bar or stand d. The pressure of the ball C 
against the plate A can be regulated by 
turning the rod B. The said ball and plate 
are included in circuit with an electric bat- 
tery, so tnar they form electrodes, the cur- 
rent passing from one of them to the other. 
By making the plate vibrate the pressure at 
the point of contact a becomes weaker or 
stronger as often as vibrations occur, and 
the strength of the current is thereby varied 
accordingly, as already described. By plac- 
ing now, as is shown in the drawings, one 
such instrument in the station Fig. 1, and 
another instrument capable of acting as a 
telephonic receiver in the station Fig. 2, both 
situated on the same electric circuit 1n which 
a current is passing (as shown by the wire 
connections following the arrows), sound 
uttered against the plate of the instrument 
Fig. 1 will be reproduced by the plate of the 
instrument Fig. 2, for as the vibrations of 
the transmitter Fig. 1 caused by the sound 
will alternately weaken and strengthen the 
current as many times as vibrations occur, 
the diaphragm of the receiver will be caused 
brations being communicated to the sound- 
by these electrical variations to vibrate at 
the same rate and measure. The latter vi- 
ing air, the same kind of sound as uttered 
against the transmitter Fig. 1 will be re- 
produced at the receiver Fig 2, or in as many 
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other receiving instruments as are situated 
within the same electric circuit. 

It is not essential that the plate should be 
of metal. It can be of any material able to 
vibrate, if only at the point of contact suita- 
ble arrangement is made so that the current 
passes through that point. The plate may be 
of any shape or size, or other suitable vibra- 
tory media may be used—a wire, for exam- 
ple. Any other metallic point, surface, wire, 
etc., may be substituted for the ball. There 
may be more than one point of contact to be 
affected by the same vibrations. Both of the 
electrodes may vibrate, although it is prefer- 
able that only one should. If the uttered sound 
is so strong that its vibrations will cause a 
breaking of the current at the point of con- 
tact in the transmitter, then the result at the 
receiving instrument will be a tone much 
louder, but not as distinct in regard to ar- 
ticulation. 

I have also embodied my invention in and 
used it in connection with some other forms 
of apparatus. 

In the drawings, Fig. 4 represents a de- 
tached view of the vibratory diaphragm, 
showing its relative situation to the poles of 
the galvanic current. ig. 3 represents a 
view of a complete apparatus; Fig. 5, a view 
of the diaphragms arranged to receive and 
transmit the sound waves; and Figs. 6, 7 
and 8, modifications of the vibratory dia- 
phragm. 

In the drawings, the letter A represents a 
diaphragm or plate of thin metal, of limited 
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conductive capacity, such as iron, steel, Ger- 
man silver, platinum, secured in the frame 
m m in the box k' in any convenient manner. 

The letter y represents a ring resting 
against one side of said diaphragm and capa- 
ble of being made to bear upon the same with 
more or less force by means of set-screws n, 
in order that the tension of the diaphragm 
may be regulated. 

The letter B represents a screw or pin of 
metal, pointed at one end and mounted in a 
cross piece d in such position that the point 
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will be in contact with the diaphragm A. The 
diaphragm A is connected with one pole of a 
battery by means of a wire a’, and the pin or 
screw B with the other pole by means of a 
wire b’. 

The box F of Fig. 3 is provided with a tube 
K, to which the ear of the operator may be 
applied, in order to hear the sounds produced 
by the vibratory diaphragm when the instru- 
ment is employed as a receiver, and a tube 
O, through which he can speak when em- 
ploying the instrument as a transmitter, so 
that the operator is not in need of moving 
the instrument or moving his head while 
carrying on a conversation. 

Instead of employing a single vibratory 
plate, as shown in Figs. 1, 2, 3, 4 and 5, in 
each instrument, two such plates may be em- 
ployed, as illustrated in Fig. 8, said aia- 
phragms being connected to the respective 
poles and in contact with each other at their 
edges, as shown in Kig. 8. 

The diaphragm of my improved receiver 
or the diaphragm of any magneto receiver 
(such as those described by Alexander 
Graham Bell in his Patent No. 174,465, of 
March 7, 1876, and in his Patent No. 186,787, 
of January 30, 1877) will receive a particu- 
larly strong shock at the setting in and sud- 
den cessation of the current when a ticking 
sound will be heard from the plate; but a 
weakening of the current alone can be ob- 
served most distinctly and accurately by 
making, for example, a connection within the 
same circuit by a wire ana the blade of a 
knife k, Fig. 4. When scraping the wire 
end over the blade of the knife, this scraping 
is distinctly audible on the plate. Here the 
current is never entirely interrupted, yet the 
minute elevations and cavities on the blade, 
caused by the structure of the steel and 


which again cause minute alterations in the 
intensity of the current, are sufficient to 
shake or vibrate the plate with varying in- 
tensity, thus rendering again the same pecu- 
liar scraping noise. If, now, the plate of 
one instrument, as in Figs. 1 or 5, is vibrated 
by sound waves (which happens whenever 
any kind of sound is uttered or is produced 
by musical instruments in its neighborhood) 
every wave or vibration that strikes the 
plate produces between the two sides of the 
contact a variation of pressure, which 
causes a variation of resistance at that 
point, and therefore a variation in the 
strength of the passing current, and if the 
sound is sufficiently strong it will break the 
circuit at said point of contact, the varia- 
tions in the current thus produced causing 
similar vibrations in the plate of the re 
ceiving instrument. The essential part of 
the apparatus is the point of contact, which 
must offer a resistance to the current. 

It is not necessary in the transmitting ap- 
paratus that the plate should be of conduct- 
ing material, for any substance capable of 
vibration will answer, if only at the point of 
contact provision is mads for the current to 
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pass. It is sometimes convenient to use a 
vibrating plate in the form of a reflector, as 
shown in Fig. 6, for concentrating the sound, 
or the diaphragm may be provided with a 
number of apertures to disperse the sound, 
as shown in Fig. 7. These apertures prove ad- 
vantageous with strong sounds, particularly 
the hissing sounds, as while the sound waves 
are rushing towards the diaphragm, those 
touching the plate are repelled and partially 
destroy the following waves, just as sea 
waves, when forced against a cliff, will be 
thrown back, destroying those directly be- 
hind. The holes permit most of the waves 
to pass to the other side of the plate, making 
the vibration of the plate more perfect and 
even. 

I will here describe a recording apparatus, 
which, however, I do not claim. 

In Fig. 3, G 18 a galvanometer, which is 
located in circuit with the contact pieces or 
electrodes A B, and which serves as a con- 
venient means for ascertaining the adjust- 
ment of the’ contact pieces of the transmitter, 
so that a current shall pass. i p i is a 
Ruhmkorff coil or induction apparatus. 
When a current passes through the primary 
coil p and suddenly is broken, a spark will 
rush over between the ends of the secondary 
coil į $ at g. This spark is accompanied by 
a peculiar sound due to the electric dis- 
charge, and if we bring between the ends of 
the secondary the connecting points rrrr 
a spark will occur between each of them, 
provided they are near enough to each other, 
and the peculiar sound will be heard between 
each of them. I now arrange a strip of 
chemically-prepared paper or other sub- 
stance n to be drawn by clock-work T be- 
tween the ends of this secondary wire at q. 
Said strip can be prepared in such a way that 
each spark will produce a mark upon it. If, 
therefore, the plate A vibrates by sound, 
each vibration causing a break of contact 
will produce a spark at q, and the strip being 
drawn through, a succession of marks will 
be produced upon the strip according to the 
number of vibrations caused by thesound; but 
at the sametime the sound which was uttered 
at the plate A will be heard from the sparks 
rushing over the points 7,7,r,7,and q, because 
every spark produces one wave in the atmos- 
phere in which it occurs, and a certain 
number of waves will, therefore, produce 
certains tones. Therefore, the same sound 
which is uttered against the plate A will be 
heard from the sparks. The scraping of the 
wire end on the knife blade k, as in Fig. 4, 
in the primary current will also be heard 
between the wire ends of the secondary cur- 
rent at r,r,7r,r,andg. This permits a num- 
ber of designs for a receiving apparatus 
within the secondary current. For instance, 
initials, ornaments, etc., consisting of a num- 
ber of metal pins, can be constructed in such 
a way that whenever a tone is produced 
against the plate A a spark will rush over 
said metal pins, and at the same time their 
sound is produced will render the design 
visible in illuminated characters. 

By making the person of the operator a 
part of the secondary circuit and discharg- 
ing the sparks in the body in the neighbor- 
hood of the ear the sound will be more par- 
ticularly apparent. 

It will be observed that in Figs. 1 and 2 
one of the electrodes presents a convex curvi- 
linear surface like a rounded knob. This 
possesses some advantages, among which are 
ease of construction and durability, because 
it does not wear away the opposing electrode 
as much as a sharp one would, and when the 
contact with the vibrating body is made of 
such a form the freedom of the vibration is 
less interfered with. 

I do not claim that I am the first inventor 
of the art of transmitting vocal and other 
sounds telegraphically by causing electrical 
undulations similar in form to the sound 
waves accompanying said sounds. Neither 
do I claim that I am the first who caused 
such electrical undulations by varying the 
resistance of an electric circuit in which a 
current was passing. 

I do not herein claim the novel form of 
vibratory plate receiver which I have de- 


ELECTRICAL REVIEW 


scribed, because that is the subject of claim 
in another application. 

I claim: 

1. The method of producing in a circuit 
electrical undulations similar in form to 
sound waves by causing the sound waves to 
vary the pressure between electrodes in con- 
stant contact so as to strengthen and weaken 
the contact and thereby increase and dimin- 
ish the resistance of the circuit, substan- 
tially as described. 

2. An electric speaking telephone trans- 
mitter operated by sound waves and con- 
sisting of a plate sensitive to said sound 
waves, electrodes in constant contact with 
each other and forming part of a circuit 
which includes a battery or other source of 
electric energy, and adapted to increase and 
decrease the resistance of the electric circuit 
by the variation in pressure between them 
caused by the vibrational movement of said 
sensitive plate. 

3. The combination, with the diaphragm 
and vibratory electrode, of a rigidly-held 


opposing electrode in constant contact with 
the vibratory electrode, substantially as de- 
scribed. 

4. In a telephonic transmitter, a vibra- 
tional plate made concave for condensing 
the sound, substantially as set forth. 

5. In a telephonic transmitter, a vibra- 
tional plate provided with one or more aper- 
tures, as and for the purposes set forth. 

6. A speaking telephone transmitter com- 
prising a diapnragm or disk sensitive to 
sound waves, combined with a rigidly-held 
but adjustable electrode in contact with the 
same, whereby the electric current is trans- 
formed into a series of undulations corre- 
sponding with the vibrations of said dia- 
phragm. 

In testimony that I claim the foregoing I 
have hereunto set my hand in the presence 
of the subscribing witnesses. 

Witnesses: EMILE BERLINER. 

J. A. RUTHERFORD, 
JAMES L. NORRIS. 
— 


The steamer Austria, which sailed 
recently for China and Japan ports, took 
to Yokohama $47,000 worth of steel rails, 
$29,000 worth of electrical material, 
$16,000 worth of manufactured iron, and 
a $10,000 iron-making plant. 
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A Decision Affecting Method Patents. 

An interesting case was recently de- 
cided by Mr. Justice Morris, in the Court 
of Appeals of the District of Columbia, 
in the case of Edward Weston on appeal 
from the decision of the Patent Offce 
board of examiners and the commission- 
er of patents. The case concerned the 
patentability of a method or process, 
both the thing produced and the mechan- 
ism by which it is produced being already 
covered by patents. The opinion of the 
court enters with much detail into the his- 
tory of similar cases, citing a large number 


of precedents. The court said: 


“It seems to us from all these authorities 
the deductions to be drawn are these: First, 
that processes involving a chemical or other 
elemental action, if new and useful, are pat- 
entable; second, that a process, which 
amounts to no more than the mere function 
of a machine, is not patentable; third, that 
a process or method of a mechanical nature, 
not absolutely dependent upon a machine, 
although, perhaps, best illustrated by mech- 
anism, may, if new and useful, be the proper 
subject of a patent, even though it involves 
no chemical or other elemental action. 

“In this last class of cases, possibly a very 
large class, and thus far certainly a very 
indefinite class, the criterion of patentabil- 
ity, so far as it seems possible yet to state 
any definite criterion, would seem to be that 
the process may be performed by hand or 
by other mechanism than that exhibited, al- 
though, perhaps, not with equal efficiency. 
That we must at all events recognize the 
existence of such a class would seem to be 
beyond doubt.” 


The ruling of the court reversed the 
decision of the Patent Office as regarded 
the two principal claims of the patent 
(which was for the manufacture of mov- 
able coils in electric measuring instru- 
ments) and the patent will be granted. 


-<> 
To Prevent Electrolysis. 


A short time ago a bill was introduced 
in the state Legislature of Indiana for 
the prevention of electrolysis. By the 
terms of the bill every street railway com- 
pany which uses the overhead trolley sys- 
tem or any other system employing an 
insulated or grounded return of feed cir- 
cuit must install the double trolley sys- 
tem or its equivalent according to the ap- 
proval of the Board of Public Works or 
on approval of the councils in cities where 
they do not have such boards. If within 
two months of the date upon which the 
bill goes into effect any company has 
failed to submit plans, or fails to carry out 
the plans six months after their approval 
it shall be liable to a fine of $25 per day. 
Upon failing to pay this penalty the road 
shall forfeit its charter. Grounding or 
connection with the earth or grounded 
traction wires conveying an electrical cur- 
rent for electrical lighting, power and 
heat are also included in this bill and met 
by the law. 
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PERSONAL. 

Mr. Thomas C. Wood, president of the 
Ball & Wood Company, of New York 
city, manufacturer of engines, is a grad- 
uate of the United States Naval Academy, 
who resigned after some years’ service in 
the line. At the outbreak of the Spanish- 
American War, Mr. Wood was one of the 
first to offer his services to the govern- 
ment, and was assigned to the United 
States steamer Gloucester, where he per- 
formed gallant service under Commander 
Wainwright in the battle of Santiago 
when Admiral Cervera’s fleet was de- 
stroyed, and in other operations. At the 
close of the war Mr. Wood was honorably 
discharged from active service. In recog- 
nition of his excellent performance of duty 
during the Spanish-American War, Pres- 
ident McKinley has just sent to the Senate 
the nomination of Mr. Wood for an ad- 
vancement of eight numbers in the grade 
of lieutenant. On Saturday last Mr. 
Wood presented a new stand of colors to 
the battalion of cadets at the United 
States Naval Academy at Annapolis. 
The presentation was made by his 
daughter, Miss Jessie C. Wood, and the 
colors were received and acknowledged by 
Cadet Lieutenant-Commander King. 


Mr. J. P. Ord has resigned his position 
as second vice-president of the General 
Electric Company. Mr. Ord has been 
prominently identified with the financial 
side of the company’s business for many 
years and has contributed in no small de- 
gree to its present success. His resigna- 
tion was accepted with regret and he leaves 
his former associates with the knowledge 
that he has their best wishes for his future 
success in whatever field of labor he may 
choose to locate. 


Professor M. I. Pupin, adjunct pro- 
fessor of mechanics at Columbia Univer- 
sity, on March 4 was promoted by the trus- 
tees to a full professorship in electro- 
mechanics. The chair was created espe- 
cially for him in recognition of his recent 
work in long-distance telephony. Pro- 
fessor Pupin will represent Columbia Uni- 
versity at the 450th. anniversary of the 
University of Glasgow, in June. 


Mr. Chas. J. Glidden, president of the 
subsidiary companies of the Erie tele- 
phone system, is on a tour of inspection of 
the Erie company’s property. Mr. Glid- 
den will visit the principal cities of Texas, 
Arkansas, Minnesota, Wisconsin and 
Michigan, stopping at Cleveland, return- 
ing to Boston the latter part of March. 


Mr. Charles W. Wason, who is connect- 
ed with many telephone and street rail- 
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way enterprises in Cleveland and the 
northern part of Ohio, was married re- 
cently to Miss Breckenridge, of Hamil- 
ton, Ontario. Mr. and Mrs. Wason have 
sailed for Europe and will be away about 
three months. 

Mr. I. Ambor, a well-known importer 
of electrical supplies, of Hamburg, Ger- 
many, is in the United States to visit elec- 
trical manufacturers with reference to 
American exports to Germany. Mail ad- 
dressed to him at the ELECTRICAL REVIEW 
office will be forwarded promptly. 

Mr. Maurice Hoopes, formerly general 
manager of the Albany & Hudson Railway 
and Power Company, has accepted the 
position of resident engineer in New York 
city for J. G. White & Company, well- 


WILHELM WENSTROM. 


known contracting engineers of New 
York. 

Mr. George G. Blakeslee has been ap- 
pointed general manager of the Albany & 
Hudson Railway and Power Company, 
with headquarters at Rensselaer, N. Y., 
succeeding Mr. Maurice Hoopes. 

Mr. Loren N. Downs, treasurer of the 
St. Louis & Belleville Traction Company, 
has sold his interest in that company and 
has resigned the treasurership, which has 
been assumed by Mr. Edward Abends, Jr. 

Mr. James F. Cummings, who is well 
known as an expert in underground con- 
duit manufacture and construction, has 
arrived in New York city after a stay of 
several months in London. 

Mr. James O. Carr has been elected 
secretary and treasurer of the Schenec- 
tady, N. Y., Railway Company, vice Mr. 
J. J. Kennedy, resigned. 

Mr. Charles W. Baker, of the platinum 
refining house of Baker & Company, New- 
ark, N. J., is sojourning in Jacksonville, 
Fla., with his family. 

Mr. J. B. Cahoon, of Syracuse, N. Y., 
president of the National Electric Light 
Association, was a visitor to New York 
city last week. 

Mr. S. C. Cooper, of New York city, 
has been elected assistant to Secretary W. 
T. Irwin, of the Cincinnati Traction Com- 


pany. 
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Death of Wilhelm Wenstrom. 


The well-known engineer, Wilhelm 
Wenström, died, after a short illness, on 
January 28, at Christiania, Norway. He 
was born in the year 1822, at Skinskatte- 
berg, Sweden, and received a good school 
education, afterward going to the Tech- 
nological Institute, at Filipstad. Comingout 
of school he entered at once into the prac- 
tice of general engineering, becoming in- 
terested in mining work in Sweden, and 
having much to do with the introduction 
of modern turbine construction in Scandi- 
navia. Following close upon his mining 
work, he began the study of systematic 
ventilation, and of methods of heating 
and ventilation combined. Coming to 
this country he worked in connection with 
John Ericsson along this line, building 
and installing heating and ventilating ap- 
paratus, and returning to Sweden intro- 
duced the first sewing machine there. 
The latter years of his life found him 
much interested in electrotechnical mat- 
ters, the tunnel-slot armature dynamo of 
his invention being still well remembered 
by American engineers. This was one of the 
first machines of the protected-conductor 
type, and may be said to be a prototype of 
the most recent varieties of dynamo ap- 
paratus. 


Gp o 
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Thomas H. McLean, vice-president and 
secretary of the Toledo Traction Com- 
pany, died from pneumonia at his home 
in Toledo, Ohio, on March 1. He was 
well known in street railway circles, hav- 
ing been connected with prominent roads 
for over 30 years. He was born at Albany, 
N. Y., in 1855, and had been in the trans- 
portation business most of his life. Mr. 
McLean was at one time general man- 
ager of the Metropolitan street railway 
system, in New York, having been suc- 
ceeded by Mr. H. H. Vreeland. He leaves 
a wife and two brothers. 


oN 


Chicago Electric Cab Service 
Discontinued. 


A press despatch from Chicago dated 
March 4 says that after a two-year strug- 
gle with Chicago’s bad streets the Illinois 
Electric Vehicle Transportation Com- 
pany, operating 100 electric cabs, has de- 
cided to go out of existence. It is said 
that the directors of the cab company will 
recommend the winding up of the com- 
pany early next month. The directors 
are quoted as saying that at the present 
time Chicago is not ready for modern im- 
provements in the way of electromobile 


cabs. 
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AMERICAN STREET RAILWAY 
ASSOCIATION. 


DETAILS OF THE PROGRAMME FOR THE 
TWENTIETH MEETING, IN NEW 
YORK, OCTOBER 9-11. 


The executive committee of the Ameri- 
can Street Railway Association met at the 
Murray Hill Hotel, New York, on Feb- 
ruary 28, to make arrangements for the 
twentieth annual meeting of the associa- 
tion, which will be held in New York city. 
The following-named members were pres- 
ent: President Walton H. Holmes, Kan- 
sas City; H. H. Vreeland, New York; 
N. H. Heft, Meriden; John B. McClary, 
Birmingham, Ala. ; Frank L. Fuller, Phil- 
adelphia; G. W. Baumhoff, St. Louis; 
Jobn R. Graham, Boston, and T. C. Pen- 
ington, Chicago. It was decided to hold 
the meeting on Wednesday, Thursday and 
Friday, October 9, 10 and 11. There will 
be two sessions of the convention on each 
of the first two days, and the last day will 
be set aside for the inspection of exhibits. 
The banquet will be held in the evening 
of the last day, when the newly-elected 
officers will be installed. 

The Madison Square Garden has been 
leased from October 6 to 13, and it is ex- 
pected that the exhibit of street railway 
appliances will be on a very large scale. 
The meetings of the association will 
be held in the same building. Pro- 
yision has also been made for the 
meetings at the same time of the Street 
Railway Accountants’ Association of 
America. The usual charge of 10 cents 
per square foot for space in the exhibition 
hall will be made. 

A new departure has been determined 
upon in the matter of papers presented to 
the meeting. They are to be printed and 
advance copies sent to members. They 
will be read at the meeting by title only. 
The president was authorized to select a 
speaker to open the discussion on cach 
paper, and 30 minutes will be given to the 
consideration of each paper. The follow- 
ing topics were selected, upon which 


papers are to be presented: 


“Street Railways—a Review of the Past 
and a Forecast of the Future.” 


“The Adoption of Electric Signals on Sub- 
urban and Interurban Railways, Single or 
m Track, and Their Economy of Oper- 
ation.” 


“The Value of Storage Batteries as Auxil- 
iaries to Power Plants.” 

“The Public, the Operator, and the Com- 
pany.” 

“The Best Manner and Mode of Conduct- 
ing the Return Circuit to the Power-House.” 

“The American Street Railway Associa- 
tion—the Purposes of its Organization, and 
the Benefits Accruing to Investors in, and 
Operators on, Street Railway Properties by 
}fembership Therein.” 

“The Economies Resulting from the Use 
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Fie. 2.—GENERAL ARRANGEMENT OF TURBINE 
AND GENERATOR SHOWING OIL-POCKETS AND 
BEARINGS. 
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of Four Motors Instead of Two on Double- 
Motor Equipments.” | . 

“The Best Form of Car for City Service— 
a Consideration of the Various Types of Car 
and Arrangement of Seats, including the 
Best Types of Brakes and Wheels.” 

‘Practical’ Results Obtained from Three- 
Phase Transmission and Rotary Transform- 
ers or Motor Generators in Transmitting 
Power on Railway Lines.” 

“Relations of Interurban and City Rail- 
ways.” 

“The Modern Power-House, including the 
Use of Cooling ‘1‘owers for Condensing Pur- 
poses.” 

The admission fee will be waived in the 
case of any company becoming a member 
of the association prior to October 1 next, 
provided the annual dues to October next 
he paid at the time the application for 
membership is made. 

The president appointed the following- 
named gentlemen as a committee of five on 
standardizing of street railway equipment: 
J. R. Graham, Boston; N. H. Heft, Meri- 
den; F. G. Jones, Memphis; W. J. Heild, 
Minneapolis, and C. F. Holmes, Kansas 
City. The committee was authorized to 
incur an expenditure not to exceed $1,000. 

The president also appointed the fol- 
lowing-named gentlemen as a committee 
of three to report at the next convention 
on the subject of transporting the mails 
and mail carriers on street railway cars: 
C. S. Sergeant, Boston; C. L. Rossiter, 
Brooklyn; J. B. Parsons, Philadelphia. 
It is confidently expected that the forth- 
coming meeting will be the most largely 
attended and of greater value, from a 
practical standpoint, than any that have 
been held. 

The executive committee was pleasantly 
entertained by President Vreeland, of the 
Metropolitan Street Railway Company, 
during the stay of its members in New 
York city. 
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A SIMPLE CONNECTION BETWEEN 


TURBINES AND GENERATORS. 


—- 


BY ALBERT B. HERRICK. 


-— 


In modern engincering the tendency 
is to simplify the connection between the 
prime mover and the electric generator. 
This has been carried out in steam-engine 


practice, but up to the present date, excent 


in one instance, the connection between 
the water-wheel or turbine and the gen- 
orator has not been reduced to the 
simplest mechanical connection. In the 
ordinary plant is found bevel gear or belt 
connections, both of which absorb a use- 
ful part of the power developed by the 
water-wheel. The Thresher Electric Com- 
pany has developed a very novel form of 
generator which is an integral part of the 
turbine. The advantages of this simple 
form of connection are that it reduces the 
gearing friction, which amounts to about 
from 18 to 22 per cent, and in case of 
belting, from 15 to 19 per cent. The loss 
in friction is a constant waste in the 
transmission of the power from the tur- 
bine to the generator which it drives. 
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Fig. 1, herewith, shows the complete 
turbine, with its generator, and in the 
same general plan of the method of con- 
nection between the shaft of the generator 
and the turbine. There have been several 
very ingenious principles involved in the 
construction of this generator and con- 
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the turbine shaft. The thrust bearing of 


the generator is formed of a number of 
annular rings around the generator shaft, 
which bears on a number of babbitted pro- 
jecting surfaces. These surfaces and 
rings are enclosed in an oil bath, which is 
again surrounded by a water jacket, but 


wea Fic. 3.— VIEW OF GENERATOR MOUNTED ON TURBINE 
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possibly get down the shaft, and perfect 
alignment is provided for the armature. 

Fig. 3 shows a large view of the gener- 
ator mounted on pedestals, which, in this 
case, were the top of the turbine itself, 
the head in this case being only about 15 
feet. Fig. 4 shows the construction of 
shaft and thrust collar. 

This generator was made by the 
Thresher Electric Company for the Mass- 
achusetts Chemical Company, for its plant 
at Walpole, Mass. There were two sizes of 
generators used in this plant—one 80 
kilowatts, 150 revolutions, at 600 volts, and 
the other 125 kilowatts, 200 revolutions, 
at 600 volts. The turbines used in this 
plant were manufactured by the Stilwell- 
Bierce & Smith-Vaile Company. 

It may be expected that in regulation a 
simple arrangement of this kind will be 
vastly superior over one employing belting 
or gearing devices, for the reason that 
the regulation depends largely on the in- 
ertia of the m@ving parts, and the simpler 
the moving parts are made and the less 
inertia to the total revolving mechanism, 
the more responsive and sympathetic will 
be any governing device connected to the 
gates regulating this turbine. Any one 
who is familiar with the noise and vibra- 
tion caused by gearing from turbines to 
horizontal machines, will readily see the 
value of this simple arrangement of parts, 
besides giving a higher efficiency in trans- 
mission and adaptable to more perfect 
regulation of speed for variable loads. 
Taking less space and smaller foundation 
areas, no provision is made for any move- 
ment of the commutator along the length 
of the brushes, as the gencrators made by 
this company do not require lateral move- 
ment of the commutator to produce uni- 
form wear. It is certainly interesting to 
note such a simple solution of a mech- 
anical problem, which is much more com- 
plex and inconvenient with the older 
methods of installing this class of ma- 


chinery. 


Fic. 4.—SHOWING CONSTRUCTION OF SHAFT AND THRUST COLLAR. 


nection to the turbine. The first is the 
flexible feathered coupling on the shaft 


. between the turbine and generator, which 


allows free longitudinal play, as the gen- 
erator is independently supported on its 
own thrust bearings and is self-contained ; 
the shaft of the turbine may be varied 
in length, depending upon the head of 
water, cither having the generator over the 
pen stock or over the head of the tail race, 
the flexible coupling taking care of any 
expansion or contraction of th: : haft with- 
out throwing any compression strains on 


the lower and upper bearing are overhung, 
having a heavy umbrella-shaped form 
which projects into the oil pocket hold- 
ing the lubricant. This pocket is pro- 
vided with oil-cireulating ducts, so that 
the oil is kept in constant circulation, and 
being surrounded by a water jacket, keeps 
it cool. 

Fig. 2 shows the general arrangement 
of this turbine and the generator which it 
drives, showing the character of the oil 
pockets and bearings used. No oil can 


Thresher Electric Company Burned 
Out. 

Fire completely destroyed the electrical 
department of the Thresher Electric Com- 
pany, of Dayton, Ohio, on the evening of 
February 27, and the machine shop was 
drowned out by floods of water. The 
company’s loss was very heavy but it is 
believed to be almost entirely covered by 
insurance. Routine business is going on 
as usual in new offices and the company 
hopes to resume manufacturing in a few 


days. 
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Export Notes | 


Within the last few days more than 
$50,000 worth of manufactured iron was 
sent to Havana and Cienfuegos, most of it 
being for structural purposes. 


The city authorities of Geneva and 
Berne, Switzerland, have recently made 
contracts with an American firm for large 
supplies of street railway cars. 


Orders have been placed by the Hok- 
kaido Coal Mining and Railroad Com- 
pany, of Tokyo, Japan, for an electrical 


equipment which will aggregate nearly - 


$200,000 in value. 


More than seven thousand tons of rail- 
road material were recently shipped to 
South American ports, andeit seems that 
such business with Chili, Peru and Ecua- 
dor is on the increase. 


Extensive purchases of electrical ma- 
chinery are soon to be made in this coun- 
try for various concerns interested in gold 
dust enterprises along the Pechiri River, 
Province of Kitami, in northern Japan. 


The municipality of the city of St. 
Petersburg, Russia, has at present three 
of the car lines running in the city under 
its control, and anticipated before March 
1 assuming control of the remaining 
lines. 


Consular advices from Asuncion, Para- 
guay, state that the consulate receives 
daily applications for catalogues and price 
lists of machines, tools and railroad ma- 
terials of all kinds. Manufacturers are 
urged to have their catalogues made out in 
Spanish. 


Bids are being invited by the electrical 
committee of the municipality of Bristol, 
England, for quantities of coal-handling 
machinery, including conveyors, elevators, 
discharging plant, automatic weighing 
machines, and towers and bridges over 
roadways. 


Shipments of electric lighting material 
recently sent to Lima, Peru, aggregated 
nearly $100,000. Considerable activity is 
manifested in electric lighting throughout 
the republic, and exporters believe that 
other orders will soon follow in rapid suc- 
cession for similar material. 


The present system of strect railways 
in Moscow, Russia, is to be changed over 
to an electric line and the municipal coun- 
cil is said to have decided on its exten- 
sion and determined to adopt the over- 
head trolley system, offering an oppor- 
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tunity to American manufacturers to in- 
troduce their products. 


Another new company, of Franco- 
Spanish origin, is the “Compania Franco- 
Spanola de Explotacion Electrica,” which 
will utilize the Ribarroga waterfalls at 
Valencia, Spain, to distribute electrical 
energy for light and motive power. 
About $600,000 will be invested by the 
company for machinery and electrical ap- 
paratus. 


The connection of the two principal 
railway termini of Brussels, Belgium, is 
the first step in the ambitious plan which 
is believed to aim at the transformation 
of the principal sections of the Belgian 
street railway system into electrically 
worked lines. The project, it is said, 
now only awaits the completion of for- 
malities before the work is commenced. 


A railway will soon be built from Goritz 
to Haidenschaft, Austro-Hungary. The 
line will be about 13 miles in length, and 
is to be finished before July 1, 1902. Be- 
fore it is completed two large tunnels and 
a number of heavy bridges will be re- 
quired, which, together with the other 
construction work, will cost the road about 
$600,000. The contractors’ names are 
Klemensievichz and Demuth. 


An “American Exchange” has been es- 
tablished at Point-a-Pitre, Guadeloupe, 
West Indies. The financial responsibility 
of the concern is said to be all right and 
its manager speaks and writes English, 
being familiar with trade rules of the 
United States, France and England. 
Among the goods which will be handled 


are steam engines, machinery, fittings, 


hardware, tools, corrugated iron and elec- 
tric lighting materials. 


The steamer Lady Joicey recently took 
one of the largest cargoes of manufactured 
goods ever sent out from the port of New 
York to Bombay, India. The steamer’s 
burden contained $300,000 worth of elec- 
trical machinery, $28,000 worth of fin- 
ished steel, $37,000 worth of structural 
steel, $11,000 worth of manufactured 
iron, and more than $15,000 worth of elec- 
tric railroad supplies, all of which were 
for the trolley line which is being built in 
Bombay. 


Belgian manufacturers have obtained 
contracts for supplying steel rails to be 
used by the Yarmouth, England, Cor- 
poration for its electric tramways. The 
contracts were obtained on the basis of 
price and delivery, the Belgians agreeing 
to supply the rails at £5 16s. per ton, 
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while the lowest English tender quoted 
£7 5s., and the highest £7 13s. 6d. Amer- 
ican and German tenders were consider- 
ably lower than the English, but the Bel- 
gians were the lowest of all. 


Cable orders from Australia have 
greatly increased in volume in the last 
few weeks, being mostly for manufactured 
iron and steel, which are needed quickly 
for private enterprises. The steamer St. 
George has recently taken one of the 
largest cargoes of the season to Melbourne. 
Among the large consignments were $56,- 
000 worth of steel rails, $25,000 worth of 
manufactured iron, more than $10,000 
worth of railroad material, and nearly 
$50,000 worth of all kinds of machinery. 


The steamship Buceros recently arrived 
in Bombay, India, from New York with 
a complete electric light plant and a party 
of electrical engineers, all of which were 
bound for the Kolar gold fields, near 
Bangalore, which is the capital of the 
native state of Mysore. The Cauvery 
River will be used to generate the power, 
which will be conducted across the country 
to the Kolar gold fields. It is believed 
that the new power plant will increase the 
production of the mines and lessen the 
cost of working. 


A contract has been closed by an engi- 
neering firm of Genoa, Italy, with an 
Amcrican manufacturer for about $60,000 
worth of electrical machinery. This order 
is said to have been one of the largest ever 
received from that part of Italy. About 
three months ago large contracts were 
received from the same part of Italy for 
electrical material, and large shipments 
are still being made. Agricultural im- 
plements are one of the most important 
features of our trade with Italy and the 
demand is steadily increasing. 


Amsterdam, Holland, is to build an 
electric power plant, which will cost $2,- 
600,000. This appropriation includes 
not only the central station and an elec- 
tric railroad system 30 miles long but the 
electric lighting of the city and the sup- 
ply of motive power as well. The central 
station will have a capacity of 8,000 horse- 
power, of which 6,000 is already provided 
for. The wires will be placed in under- 
ground conduits. The business proposi- 
tion is said to afford excellent oppor- 


tunities for electrical contracting com- 
panies. 


Contracts have been secured by Amer- 
ican engincers for the equipment of the 
first electric road at Tokyo, Japan. One 
of the orders, which was recently let to 
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a local house, aggregated $150,000. The 
railroad, which will be called the Tokyo 
Electric Railway, will be 35 miles in 
length at the beginning, and will operate 
through the principal thoroughfares in 
Tokyo to Kawasaki, nine miles distant, in 
the direction of Yokohama. It is pro- 
posed to connect the two last named cities 
and this will, of course, mean additional 
expenditures for electrical equipment. 

Contracts will be let in the near future 
by the Sao Paulo Light and Power Com- 
pany, Limited, at Sao Paulo, Brazil, for 
extending its present electric railway sys- 
tem, which will give to that city about 150 
miles of electric lines. The company is 
said to be already planning to extend the 
line from Sao Paulo to Barahyba, which 
will bring the cost of the entire system up 
to about $7,000,000. 

Tt is reported that the Manila, P. I., 
Electric Light Company and the mule 
tramway company of the same city are 
shortly to be consolidated. If this takes 
place considerable additional machinery 
and material will be required, as the pres- 
ent railroad, which is only 12 miles in 
length, will have to be extended, and a 
power-house built, so as to run the road 
by electricity. The electric lighting com- 
pany is said already to have secured con- 
siderable machinery from New York for 
increasing its capacity, and may possibly 
extend its field throughout the island of 
Luzon. 

Reports from Juarez, Mexico, state that 
the municipal authorities of that city are 
very anxious to secure a modern street 
railway service and have offered the com- 
pany which now operates the mule cars a 
reduction in municipal taxation and a re- 


' funding of more than $15,000 of the taxes 


which have already been paid if it will 
equip its lines with electric power. The 
proposition is under consideration and 
the company will probably accept. If the 
proposition is agreed upon, the major por- 
tion of the electrical machinery, cars, and 
other equipments of the road will come 
from the United States. 

An electrical supply house of New 
York city recently sent its representative 
to San Juan, Puerto Rico, to install a 
complete electric light plant upon the 
Canovanas sugar plantation. The plant 
will generate power for 600 incandescent 
16-candle-power lamps and 25 enclosed 
arc lamps. The plant includes a 50-kilo- 
watt, 6-pole, 125-volt generator direct- 
connected to an American Ball engine of 
80 horse-power. This same firm is said 
to have made decided efforts to secure for- 
eign trade, and have been successful in se- 
curing contracts from Cuba and other 
oreign countries for electric light and 
power equipments for plantations, these 
installations being one of its specialties. 
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An Ingenious Trolley Harp and Wheel. 


It has been a study of electric railway 
engineers ever since the intreduction of 
the overhead system to make the trolley 
wheel stay on the wire under all circum- 
stances and conditions. The improved 
trolley wheel and harp here illustrated 


have been designed to obviate the danger’ 


of the wheel leaving the wire at complicat- 
ed switches, etc., or at high speeds. The 
wheel is supported on a short length of 
large diameter steel tubing and is held on 
this in a central position by heavy brass 
springs, one on either side. The wheel 
can turn on its tubular axis or slide along 
it in either direction, a play of about two 
inches being allowed. The piece of tubing 
is also free to rotate on ball bearings about 
a shaft passing from arm to arm of the 
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TROLLEY Harpe AND WHEEL. 


harp and fastened by pins at each end. 
The bearings are enclosed in heavy brass 
shoulders at the ends of the tube and are 
of the self-lubricating variety, the tube 
acting as a reservoir for lubricating paste 
composed of vaseline and graphite. The 
hub of the wheel is lubricated through a 
small hole in the tube, no bushings being 
used anywhere. The operation of the de- 
vice rests on the tendency of the trolley 
pole itself to maintain its direction on 
account of its inertia. When approaching 
a kink in the wire or a switch or a piece 
of special work out of line this tendency 
in the ordinary trolley equipment might 
result in throwing the wheel off the wire. 
In the new device the flexibility of the 
spring enables the wheel to slide either 
to the right or left and take the obstruc- 
tion without leaving the wire, the pole 
following shortly afterwards and the trol- 
ley wheel again taking a central position 
in the harp in line with the pole. This 
device is the result of long experiment 
along these lines and it is claimed by the 
manufacturers to solve the problem for 
which it was designed. The wheel is 
large and is made of strong bronze and the 
device is especially applicable for high- 
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speed roads. The manufacturers claim 
that the construction not only prevents 
the wheel leaving the wire but greatly re- 
duces the wear on curves and switches and 
results in a longer life of the wheel itself. 
This device, which is known as the 
“Economy” trolley harp and wheel, is 
made by the Edison-Johnson Electrical 
Manufacturing Company, New York city. 


ed 


International Association of Municipal 
Electricians. 


The official report of the fifth annual 
convention of the International Associa- 
tion of Municipal Electricians, held at 
Pittsburgh, Pa., on September 25, 26, 27, 
1900, has recently been published, and 
forms an attractive book of some 200 
pages, containing an historical sketch of 
the organization, portraits of the officers 
past and present, and many papers of in- 
terest and value to those interested in the 
electric lighting industry. The book is 
very complete, is printed on heavy calen- 
dered paper and is bound in red morocco, 
stamped in gold. 


BDA A 
American Institute of Electrical 
Engineers’ Meeting. 


At the 151st meeting of the American 
Institute of Electrical Engineers, held in 
New York city, February 28, Mr. Wm. J. 
Hammer delivered a lecture upon “Im- 
portant European Electrical and Engi- 
neering Developments at the Close of the 
Nineteenth Century.” Mr. Hammer 
covered in detail the telegraphone by 
Poulsen, the Langen mono-rail suspended 
railway, the Nernst lamp, the osmium 
lamp, the steam engine and its competi- 
tors, the utilization of high-furnace gases, 
large gas engines for electrical purposes, 
the new Court two-cycle gas engine, the 
steam turbine, the sulphur dioxide gas 
engine, trolley omnibuses, Ganz & .Com- 
pany’s three-phase system, Siemens & 
Halske high-tension three-phase rail- 
road, and the Jungfrau railway. The 
lecture was illustrated by a number of 
handsome lantern slides, among which ap- 
peared three views of a cluster of balloons 
fastened to the earth, which were taken 
from another balloon in the air. The 


captives looked like huge pumpkins or 
mushrooms, and the pictures were viewed 
with considerable interest by the members 
of the institute and their guests. After 
the lecture a practical demonstration of 
Nernst and osmium lamps was given, and 
in the course of his experiments with the 
Nernst lamp Mr. Hammer received .a 
shock of 200 volts through his right hand. 
Turning to the audience he remarked with 
a grim smile, “I got the full charge, but 
you see I did not drop the lamp.” 
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Electric 
Lighting 


A bond issue of $7,000 has been recently 
voted by the city of Ravenswood, W. Va., 
to erect an electric light plant. 


Contracts have been let in Knightstown, 
Ind., for the erection of a new electric 
light plant which will cost $8,416.77. 


Mr. A. D. Hermance is said to be con- 
templating to equip the Williamsport, Pa., 
hospital with an electric light plant to 
have a capacity of 400 lights. 


Two men were drowned in the flood 
which followed the breaking of the dam 
which supplied the water-power to the 
electric light plant at Thompsonville, 
Mich. The dam broke about two weeks ago. 


The town of Marion, Ala., is soon to 
have an electric light plant, as a franchise 
has been granted to the local company 
which will put in a first-class, though 
small, electric light and power system. 


An electric light plant is soon to be in- 
stalled by the Etowah Mills Company, of 
Cartersville, Ga., at its mills on the 
Etowah River, two miles out of town. 
The company also proposes to furnish 30 
lights to the city. 


The recently incorporated Big Bend 
Electric Light and Power Company is en- 
deavoring to obtain a footing in Spokane, 
Wash., to compete with the Spokane Light 
and Power Company in furnishing elec- 
tric light and power to the city. 


Competition in Atlanta, Ga., has been 
stimulated by the action of one of the 
aldermen, who succeeded in having a 
franchise granted to the Atlanta Railway 
and Power Company, which desires to 
compete in the lighting of the city. 


At a recent mecting of the directors of 
the Consumers’ Electric Light and Power 
Company, of Middletown, N. Y., the fol- 
lowing officers were elected: Edwin Mil- 
len, president; Leander Brink, secretary, 
and De Witt C. McMonagle, treasurer. 


The contract for the erection of an elec- 
tric light plant, to cost in the neighbor- 
hood of $12,000, has been awarded by the 
authorities of College Hill Borough, of 
Beaver Falls, Pa., who expect that the sys- 
tem will be in working order within a 
few months. 


Fifteen of the prominent business men 
of St. Joseph, Mich., are said to be con- 
templating a $15,000 electric light plant, 
which they will donate to the city, 1f the 
council will pay them $70 for each light 
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for three years for street lighting, the 
plant to be transferred to the municipality 
at the end of that time. 


A company has been formed in Fond 
du Lac, Wis., for the purpose of installing 
a new electric light plant, and it is the in- 


tention of the incorporators to run the 


business on the cooperative plan, only con- 
sumers being allowed to own stock. The 
concern will be incorporated for $10,000, 
with a paid-up working capital of $5,000. 


The Wichita, Kas., Gas and Electric 
Light Company within a few days will 
let contracts for an entire equipment of 
new machinery for its plant at a cost of 
over $30,000. Mr. A. O. Baker is the 
superintendent. One of the new ma- 
chines will furnish power for 6,000 al- 
ternating-current incandescent 
lamps. 


electric 


A petition has been filed with the clerk 
of the Superior Court of Georgia by the 
Georgia Electric Light and Power Com- 
pany, of Atlanta, asking permission to 
increase its capital stock at any time by 
a two-thirds vote of its stockholders to 
$2,000,000, and also to extend the com- 
pany’s lines and inaugurate important 
improvements. 


A charter will be asked for soon by the 
People’s Electric Light and Power Com- 
pany, of Reading, Pa. The capital stock 
of the company will be fixed at the nomi- 
nal sum of $1,000, and the incorporators 
are said to have pledged sufficient money 
to erect one of the most modern light 
and power plants. The gentlemen inter- 
ested are James K. Getz, F. M. Yeager, 
Albert Weber and others. 


Reports from Massachusetts state that 
the Midway Electric Lighting Company 
will soon be succeeded by the North Elec- 
tric Company, of Milford. Negotiations 
arc pending for the merging of the two 
companies and the new corporation will 
issue $22,000 in stock and $20,000 in 
bonds. The officers are M. O’Brien, of 
Boston, president; George J. Coles, of 
Boston, treasurer, and R. G. Fairbanks, 
clerk and counsel. 


The lighting situation in Syracuse, 
N. Y., has recently become somewhat 
complicated on account of the bid of the 
Syracuse Telephone Company. The pre- 
vious bid furnished by the Electric Light 
and Power Company was 231% cents a 
night for are lights and 8 cents per 
kilowatt hour for incandescent lighting 
for the city buildings. The bid of the 
telephone company was 2134 cents for are 
lights and 714 cents for incandescents. 
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Views, News 
and Interviews 


The daily papers of Montreal, Canada, 
recently reported a curious accident, in 
which a trolley-wire fell on a team and 
teamster. The horses were killed, but the 
latter was protected by his wet clothes, 
which, according to the papers, acted as 
an insulator! 


A new system of wireless telegraphy is 
said to have been invented by a German 
professor by the name of Rosenberg, whose 
idea is to reduce the size of the transmitter 
and receiver so that it may be carried in 
one’s pocket. This would enable a person, 
so it is claimed, to walk along the street 
or sit in his office and communicate with 
his home. 


Onc of the attorneys for the defendants 
in the court room, at Boston, when the 
decision in the Berliner case was handed 
down was overheard to make the following 
remark to one of the attorneys for the 
Bell company after the decision had been 
read: “T always thought you had a bad 
patent but T never knew it was so bad 
as the Judge has just stated. The in- 
vention seems to have been anticipated by 


the inventor himself as well as by several 
others.” 


According to a new order of the Brook- 
lyn Rapid Transit Company every new 
motorman and conductor must leave two 
photographs of himself, one to be kept at 
the main office and the other to be for- 


warded to the depot where he is employed, ` 


as a means of protecting the company, 
which has found time and time again that 
men who have been discharged for dishon- 
esty or for other good reasons; in some 
way get back under assumed names. This 


rule does not apply to the elevated railroad 
employés. 
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A lawyer in New Jersey recently had 
in operation in the court room where his 
client’s case was being tried, a fully- 
equipped trolley-line in miniature, oper- 
ated by real electricity from an outside 
feed wire, showing exactly how his client, 
who was a motorman, was injured in an 
accident a few years ago. The trackage 
of the trolley in the court room was equal 
to the length of the counsel’s table on 
which it was laid. Besides the rails and 
two cars there were block signals and 
some bushes to suggest a town, and inci- 
dentally to show how a tree in & gale 
might be blown against a signal and turn 
it around so as to make it show “go 
ahead.” 
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The + Standard” Electric Fans. 

The sectional half-tone Fig. 1, which 
is designated by the makers as “Tig. 
150,” illustrates the construction of the 
1901 model “Standard” ceiling fan for 
direct-current circuits, which is made by 
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struction of the magnetic circuit and in 
external appearance. 

The pole pieces and cores in style B are 
cast integral with the yoke ring; and the 
pole pieces have each one long and one 
short horn projecting around the periphery 


Fria. 2.—MaAGNET OF ‘‘STYLE B” 
‘* STANDARD” ELECTRIC FAN. 
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and then pressed over the short horns 
which serve to hold the coils in place with- 
out other mechanical fastening. 

The field coils in style A are circular 
in form and are mounted on iron cores 
which are drop-forged with the polar pro- 


jection on one end and a curved face on 
the other, by which they are bolted into 
machined seats in the yoke ring which is 
of cast iron. The use of these drop-forged 
cores permits the style A fan to attain a 
higher efficiency than the style B. The 
different field constructions are clearly 
shown in the small engravings. 

A novel feature, said to be found in no 
other fans, is an arrangement of a switch 
and resistance coil in fans operated in 
series whereby any one fan of a series 
may be stopped while allowing the other 
fans to run. This device has been made 
the subject of a United States patent by 
the company. 

The bearings will be seen to be sup- 
ported and centred in end plates which, 
together with the yoke ring, form a 
spherical case enclosing the armature and 
field. The company has adopted a new 
system of fitting these plates which se- 
cures absolute alignment of the bearings 
without resorting to swivel sleeves, and 
this practice has therefore been discon- 
tinued, with the result of increased 
rigidity and freedom from noise. 

The oiling system is too well shown in 
the illustration to require description. A 
marked bottle of oil is sent with each fan 
and the purchaser has only to empty one- 
half the oil into each of the cups in which 
the journals run. 

The disposition of the regulating re- 
sistance and the porcelain switch is also 
clearly shown. These parts are connected 
up independently and may be placed in 
position or removed without disturbing 


A] ‘ ` A ‘ 7d t e, 
Fic. 1.—SecrionaAL VIEW OF THE “STANDARD” ELECTRIC CELLING Fie. 3.—MAGNET AND FIELD COILS OF “STYLE A” OF THE “STANDARD 
FAN, DESIGNATED BY THE MAKtkS8 “Fira. 150.” 


the Robbins & Myers Company, of Spring- 
field, Ohio. This fan is beginning its 
fifth season on the market. These fans 
are made in two general styles, designated 
by the company as “Styles A and B,” and 
differing from each other only in the con- 


of the armature to decrease the magnetic 
reluctance of the air gap. 

The rectangular field coils, having been 
form wound, taped and finished with a 
baked insulating varnish, are slipped on 
over the long horns, drawn down to place 
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any of the mechanism of the fan, as there 
are no wires leading through the shaft as 
in previous models. The company also 
makes a line of desk and bracket fans, and 
carries a complete stock of its apparatus 
at its New York store, 136 Liberty street. 
in charge of Mr. W. B. Van de Water. 
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Telephone and 
Telegraph 


A local toll system is being installed in 
Quincy, Ill., by the Western Illinois Tele- 
phone Company. 

A telephone line will soon be built by 
the citizens of Branchport, N. Y., to be 
operated in connection with Pulteney 
Telephone Company. 


A number of farmers in the vicinity of 
Jasper, Mo., are contemplating a tele- 
phone line to run from the city through 
their neighborhood. 


A local telephone company has been 
organized in Stockton, N. Y., to connect 
with the long-distance and other local 
telephone companies via Cassadaga. 


A Mr. J. F. Robertson has recently been 
appointed recciver for the Queen City 
Telephone Company, which is an inde- 
pendent telephone line of Charlotte, N. C. 


It is stated that the North and West 


Branch Telephone Company will soon ex- 


tend its lines to Montoursville, Pa., where 


it will connect with the Home Telephone 
Company. 


Papers have recently been filed at New 
Decatur, Ala., for the incorporation of a 
new telephone company, which will oper- 
ate in both of the Decaturs with a capital 
of $10,000. 


A stock company is soon to be formed in 
Back Creek Valley, Va., for the purpose 
of building an independent telephone 
line, which will connect at Martinsburg 
with the Winchester system. 


Connections were recently completed be- 
tween the lines of the Syracuse Telephone 
Company and the Baldwinsville Telephone 
Company. The former company has at 
present about 2,400 subscribers. 


Mr. A. R. Champlain, of Newton, 
Kas., recently appeared before the city 
council of Wichita and asked it to pass 
an ordinance granting him permission to 
operate a long-distance telephone line in 
that city. 


Mr. E. E. Ranney, of Rives Junction, 
Mich., is soon to build a telephone line 
from Onondaga to Tompkins Center to 
connect with the line of C. W. Cook 
from Rives to Tompkins Center, and the 
Parma and Springport lines. 


A new telephone line which, when fin- 
ished, will be nearly 600 miles in length, 
will be built from Point Richmond 
through Stockton by way of Bakersfield 
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to Los Angeles, in California, following 
the lines of the Sante Fe road. 


Reports from Boulder, Colo., state that 
the telephone system in that city is grow- 
ing rapidly. On January 30 there were 
270 subscribers. Another switchboard 
will be put in soon and important exten- 
sions made to the company’s system. 


Mr. Eugene G. Smith is said to have 
recently purchased the independent tele- 
phone line of Lancaster, Pa., and expects 
to sell it again to the United Telephone 
and Telegraph Company, of Philadelphia. 
The purchase price is reported as $120 per 
share. 


The Empire State Telephone Company 
has recently been organized in Amity, 
N. Y., to construct and operate a tele- 
phone line between Pine Island and 
Amity. It is probable that the line will 
be extended within a few months to 
Warwick. 


The Cudahy Oil Company is said re- 
cently to have sold its telephone line be- 
tween Rochester and Warren, Ind., to the 
United Telephone Company, of Bluffton, 
whose telegraph line is 80 miles in length 
and which will be converted into a tele- 
phone line. 


One of the recent purchases of the Cum- 
berland Telephone and Telegraph Com- 
pany is the Growt Telephone Company’s 
line, which runs from Vidalia, La., to 
Jonesville, Miss. The purchaser intends 
to extend the line and develop the territory 
through which it passes. 


An independent telephone line will be 
constructed in the near future between 
Selle Center and Jumbo, Ohio, connecting 
the principal farm residences along the 
line, which can have instruments put in 
at a cost of one dollar per month. An in- 
dependent company is to build the system. 


The Jacksboro, Post Oak, Shannon, 
Antelope, Windthrost & Archer City 
telephone line, of Texas, was completed 
to the first-named place recently and con- 
nected with the lines of the Southwestern 
Telegraph and Telephone Company. When 
entirely complete the line will be 70 miles 
in length. 

Construction work has been started in 
Howard County, Md., by the Citizens’ 
Telephone Company, of Ellicott City. It 
is also stated that the Howard Telephone 
and Electric Lighting Company will begin 
operations in the same direction and has 
already effected contracts for furnishing 
telephones and equipments. 


The recent placing of the farmers near 
Canton, Ill., on the city switchboard is 
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said to have proven such a success that 

quests are coming in from a great Seri 
of farmers in the Vicinity of Canton for 
similar accommodations, A contrast was 
recently closed with 20 of them living just 


northwest of the city, by which they will 
secure this telephone service, 


Mr. A. B. Kerlin, manager of the 
Northern Minnesota Telephone Company, 
who recently constructed that line from 
Akely to Sauk Centre, is said to have sold 
his interests to the Minnesota Electric 
Telephone Company. The line has 21 
stations and will be extended by the pur- 
chaser westward through Stiles and West- 
port, connecting with the Minnesota com- 
pany’s lines at Villard. 


A number of high officials of the South- 
ern Rell Telephone Company were recently 
in Birmingham, Ala., considering the pos- 
sible advisability of instituting a number 
of long-distance lines, the most important 
of which was a line between Birmingham, 
Anniston and Atlanta. Nothing definite 
has yet been given out, but it is known 
that new lines and a number of improve- 
ments are contemplated. 


The Remsen, N. Y., & West Canada 
Creck Telephone Company is said to have 
bought the entire interests of the West 
Canada Telephone Company, whose cap- 
ital stock is valued at $3,000. The offi- 
cers of the purchasing company are W. T. 
Finch, of Northwood, president, and 
Timothy Dunn, of Remsen, N. Y., secre- 
tary and treasurer. The stock of the com- 
pany aggregates about $5,000. 


The new building of the Maryland 
‘T'clephone & Telegraph Company, in Bal- 
timore, was recently opened and the crowd 
of visitors was shown the details of the 
new switchboard, which is said to be an 
unusually fine one, having a total capacity 
of 16,000 subscribers. A notable feature 
of the occasion is said to have been the 
number of ladies who called during the 
day and the interest they took in the ap- 
paratus. | 


A special meeting of the village trus- 
tees of Bath, N. Y., was recently held to 
consider the application for a franchise 
by the Bath Telephone Company. On 
condition that the wires be strung in cable 
form, the franchise was granted to the 
telephone company, which will be in work- 
ing order by July 1. The rates charged 
will be $12 per year for residents’ tele- 
phones, $20 for business houses and $30 
for exclusive (private) lines. 


Big telephone deals are now being 
talked of in Pennsylvania and a new cor- 
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poration is being organized to unite the 
various telephone lines in the vicinity of 
Chester and throughout Delaware County. 
Securities of the new corporation, which 
is known as the United Telephone and 
Telegraph Company, are offered for the 
stock of the Delaware County Telephone 
Company, and the offer is said not to be 
very inviting to the stockholders. At 
present negotiations are being conducted 
and a capitalization of about $2,000,000 
will probably be agreed upon. 


The Southern Bell Telephone Com- 
pany, which is owned by the Western 
Union Telegraph and the American Tele- 
phone and Telegraph companies, the latter 
owning a controlling interest, operates 70 
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stock to $5,000,000 in order to compete 
with the Post Office. 


The city electrician of Wichita, Kas., 
recently placed in operation a system of 
police telephones for night service and con- 
templates further improvements, so that 
the instruments may be used during the 
day. At the present time, when a call 
from the station is made, an incandescent 
lamp on the call-box is lighted automatic- 
ally and thus attracts the attention of the 
officer on the beat. When the new system 
is inaugurated a gong will be connected 
with the call-box so that when a call is 
made from the station the gong will ring. 
As the bells to be used will be large and 
powerful they will be heard for more than 
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New Telephone Extension Circuit 
Signaling Devices. 


A telephone extension signaling device, 
without magnet coils of any description 
that does not insert any extra resistance 
in the circuit and that resets itself after 
every signal, has been brought out by the 
Garton-Daniels Company, of Keokuk, 
Iowa, and is known as the “G.-D.” exten- 
sion circuit ringer. In Fig. 1 the device 
is shown attached to the front of the 
magneto box. Fig. 2 gives a larger view 


of the device. 

It will be noted that a lever, extending 
upward, is held against the bell clapper 
of the magneto. When the bell clapper 
vibrates, the extension circuit is closed, 
reproducing the signal wherever the bell 


Fie. 1. 


M Mro Bra > 


: Jest ORY, 


“> KECK a 


ws 
* 


Fig. 2. Fic. 3. 


BF 
rntic A A 
= 


Fig. 4. 


New TELEPHONE EXTENSION CIRCUIT SIGNALING DEVICES. 


exchanges and a long-distance system of 
great value in a number of the southern 
states, and contemplates an extensive 


series of improvements and developments - 


this year to head off competition, which 
is said to exist in force throughout 
Virginia, Georgia, Alabama and Florida. 
All the important points will be connected 
with the long-distance service, which may 
be extended through Florida to meet the 
contemplated Cuban connections. 


Better and cheaper telephone service is 
expected in London, England, by the offi- 
cials of the General Post Office in about six 
months. Heretofore conduits laid in the 
city proper and to the westward were suffi- 
cient to carry 60,000 miles of wire. 
Parliament voted £1,250,000, which is 
sufficient to cover a considerable area, but 
a greater amount will be required for 
general service throughout the city. Up 
to this time the National Telephone Com- 
pany has held a monopoly of this business 
and took advantage of it to give a costly 
and inadequate service. This company 
has now decided to increase its capital 


a block. When night falls the bells will 
be disconnected and the lamps again used. 


It is reported that the following Amer- 
ican Telephone and Telegraph subsidiary 
companies have recently increased their 
capital stock or are about to do so: The 
Rocky Mountain Bell Telephone Com- 
pany, operating 32 exchanges in Utah and 
Montana, has increased its capital stock 
from $842,000 to $2,500,000 for improve- 
ments; the Central District and Printing 
Telegraph Company, of Pittsburgh, from 
$4,000,000 to $7,500,000 for further de- 
velopment of its territory; the Hudson 
River Telephone Company, operating in 
Albany, Poughkeepsie and other points 
in northern and eastern New York, 
from $3,000,000 to $4,000,000 for con- 
struction purposes. The capital stock 


is located. As soon as the bell clapper of 
the magneto comes to rest, the circuit is 
again opened automatically. 

In the usual forms of extension circuit- 
closing devices, a coil is depended upon to 
release a shutter, which closes the circuit 
when it falls. The disadvantages incident to 
its use are claimed to be obviated by the use 
of this type of ringer. This device may also 
be used on party lines, where an ordinary 
drop would be of no value. The fact that 
it introduces no resistance in the cir- 
cult will appeal to practical telephone 
men. 

Fig. 3 shows an ordinary drop-shutter 
circuit-closing device now being placed on 
the market by the same company. This 
differs from present forms in that it is 
not dependent on the action of a mag- 
net, but is dependent on the motion of 
the bell clapper of the magneto. It differs 


from the ringer above described in that 


was Increased $1,000,000 last March. The . 


Chesapeake & Potomac Telephone Com- 
pany, operating in Washington, D. C., and 
the state of Maryland, recently made an 
additional issue of $750,000 in five per 
cent bonds, making the total issue $1,- 
250,000 to date. The total authorized 
issue is $1,500,000. 


it must be reset after each signal. This 
circuit-closing device is shown in position 
on the front of a magneto in Fig. 4. A 
pamphlet describing these devices will be 
mailed by the manufacturers on request. 
> 


Centreville, Ill., will soon have a tele- 
phone system of its own, which will con- 
nect with the Rockford exchange. 
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Corporation 
News # # # 


CLEVELAND, OHIo—Van Dorn-Elliott 
Electrice Company. $50,000. 


CINCINNATI, Ou1o— The Cincinnati 
Automobile Company. $25,000. 


Franxkrort, Ky.—Shelby County Pow- 
er and Railway Company. $200,000. 


ZANESVILLE, On1I0—Curtis Sheet Steel 
and Corrugating Company. $150,000. 


CoLtumMBus, OntIo—Richwood, Marys- 
ville & Columbus Electric Railroad Com- 
pany. $10,000. 


Cuicaco, ILL. — American Telephone 
Company. $2,500. H. J. Anderson, H. 
Wright, C. B. Stafford. 


WAPAKONETA, Onto — Northwestern 
Electrie Railway Company. $500,000. 
Paid-up stock, $300,000. 


GALLIPOLIS, OH1O—The Gallipolis Tele- 
phone Company has increased its capital 
stock from $30,000 to $50,000. 


CHILLICOTHE, O1r11o—The Home Tele- 
phone Company has increased its capital 
stock from $40,000 to $100,000. 


CINCINNATI, Ouro—The Jones Broth- 
ers’ Electric Company has increased its 
capital from $164,000 to $400,000. 


_ New York Crry, N. Y.—Auto Supply 
Company. ` $7,800. Directors: -L. C. 
Jacobi, T. J. Hahn and O. E. Lansing. 


_Osweco, N. Y.—Tonkin Steam Car- 
riage Company. $50,000. To manufact- 
ure boilers and appliances for automobiles. 


INDIANAPOLIS, Inp. — Sanborn-Marsh 
Electric Company. $150,000. Directors: 


G. M. Sanborn, A. N. Sanborn, H. B. 
Marsh. 


Towson, Mp.—Perry-Hall Telephone 
Company. $5,000. Incorporators: J. C. 


Halbert, L. W. Baker, C. M. Williams and 
others. 


Camp Potnt, ILL.—Farmers Exchange 
Telephone Company. $2,000. Directors: 


J. E. Simmond, L. G. Hoke and Rufus 
McVay. | 


SPRINGFIELD, ILL.—Houston Telephone 
Company, of Golden. $2,500. Incorpo- 
rators: T. J. Downing, E. J. Hedrick and 
L. W. Miller. 


Brooxines, NEB.—Mobile Tire Com- 
pany. $150,000. Incorporators: Ed- 


ward Nelson, Henry W. Boardman and 


George P. Hall. 


CoLUMBUS, On10—The Northern Ohio 
Traction Company has increased its capi- 
tal stock from $3,000,000 to $3,500,000, 
to extend its lines, ete. 


SourH McArester, I. T.—Muskogee 
Ice and Power Company. $50,000. In- 
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corporators: C. W. Turner, W. W. Gar- 
land and W. D. Turner. 


RIVERDALE, ILL.—Riverdale, Harvey & 
Chicago Heights Railway Company. $10,- 
000. Incorporators: S. M. St. Clair, G. 
E. Rutter, M. J. O’Kelly. 


Cuicaco, ILL. — Chicago Automobile 
Transportation Company. $15,000,000. 
This company will use 348 electric car- 
riages and 180 electric cabs. 


NASHVILLE, TENN. — West Nashville 
Power and Light Company. $15,000. 
Incorporators: M. S. Cockerill, L. H. 
Davis, J. H. Bell, M. T. Toney, E. A. 
Duft. 


MaucH CHuNK, Pa.—Mauch Chunk, 
Lehighton & Slatington Electric Railway 
Company. $600,000. Incorporators: I. 
A. Sweigard, R. J. Purcell, Wm. H. Bart- 
lett. 


Ciutcaco, ILL.—lIllinois Motor Transit 
Company. $50,000. To operate automo- 
biles for public use. Incorporators: John 
Armstrong, John T. Ainsworth and 8. D. 
Enochs. 


CoLUMBUS, OH10—The Central Market 
Street Railway Company has increased its 
capital from $10,000 to $250,000. Dr. S. 
B. Hartmann, president; F. W. Merrick, 
secretary. 


Coors, N. Y.—Rensselaer Telephone 
and ‘Telegraph Company. $150,000. Di- 
rectors: J. H. Gleason, E. F. Murray, J. 
J. Smith, T. J. Mooney, W. H. Hollister 
and others. l 


St. Louis, Mo.—H. E. Lindsey Elec- 
trical Supply Company. $5,000. Paid- 
up stock, $2,500. Incorporators: H. E. 
Lindsey, James F. Coyle, P. E. Chapman, 
D. W. Oviatt. 


SALT Lakk City, Urau—Utah Elec- 
trical Supply Company. $10,000. Incor- 
porators: C. B. Hawley, J. C. Sharp, C. 
Pull, F. E. Barker, W. G. Swaner, G. C. 
Gunn, E. A. Brough. 


Detroit, Micu.—The People’s Tele- 
phone Company is soon to be chartered 
for about $500,000. Henry A. Everett, 
Arthur Park and J. W. Martin are said 
to be backing the company. 


NASHVILLE, TENN.—Tennessee Light- 
ing and Heating Company. $10,000. In- 
corporators: W. T. Glasgow, S. S. Wool- 
wine, W. Moore, D. C. Buntin, H. W. 
Lowrie, N. H. Shackleford. 


SHAMOKIN, Pa.—The Carbon County 
Electric Railway Company has increased 
its capital stock from $60,000 to $300,- 
000 to extend its lines and erect a new 
power-house. I. A. Sweigard, president. 


GENEVA, %ILL.—Geneva, 
Southern Railway Company. $100,000. 
Main office, Chicago. Incorporators and 
directors: L. J. Wolfe, E. G. Barrett, 


Charles Jones, W. T. Hapeman and A. T. 
Long. 


Batavia & 


Eurexa, CaL.—Motor Manufacturing 
Company. ‘To buy, sell and operate 


a 


Vol. 38—No. 10 


motor vehicles. $25,000. I 

- > R. Hendricks, F. W. PaT 
à] s i l x ? . . 
3 a d, Frank E. Cook and George T. 


Cucaco, ILL.—Chicago & D i 
Valley Electric Railway. a 
Clayton E. Crafts, incorporator. By the 
chartering of this line the consolidation 
of the Desplaines Valley with the new 
company is completed. 


Yerroit, Micu.—St. Joseph & Elkhart 
Power Company. $100,000. N. V. 
Seiger, of Mishawaka, Ind., is president; 
C. F. Hewitt, of Elkhart, treasurer and 
general manager, and C. H. Tenney, of 
New York, secretary. 


ALLENTOWN, Pa.— The Allentown & 
Cooperstown Street Railway Company has 
been consolidated with the Inland Trac- 
tion Company. The merger gives the 
combined roads a capitalization of $1,500,- 
000, and they will be bonded for the same 
amount, 


Trenton, N. J.—Traction and Light- 
ing Company. $4,000,000. $1,000,000 
of this is first and second preferred stock 
bearing four per cent dividends. Incor- 
porators: Samuel Thomas and S. B. Law- 
rence, of New York, and James C. Young, 
of Jersey City. 

Los ANGELES, CaL.—American Wave 
Motor Company. $300,000. To manv- 
facture motors. Directors: A. J. Stev- 
ens, Vincent Gifford, Albert Villinger, 
D. S. Gillespie, W. A. Colwell, W. ©. 
Pertchner, all of Los Angeles, and H. G. 
Watkins, Hemet, Cal. 


—___ +2: — 


Passes Called in on the Brooklyn 
Rapid Transit. 


By a recent ruling the Brooklyn, N. i 
Rapid Transit Company has o 
definitely to issue no more passes 0n its 


z g 
lines, and as soon as the 100-ride coupons 


in the pass-books now in use are turned 
in no more free riders will be carried, ex- 
cept uniformed policemen and firemen: 
President Clinton L. Rossiter is said to 
have estimated recently that the road has 
been carrying from 7,000 to 8,000 free 
riders daily. One day last Summer 
20,000 passes were turned in by the con- 
ductors on the Brighton Beach line alone: 
representing $1,000 worth of fares. The 
moncy value of the passes taken up during 
the year is said to approximate $100,000, 


and hereafter President Rossiter and F 
directors of the road will pay fares Jus 
the same as anybody else. 


——_—__~ -eMe 
National Carbon Company. 


The net earnings of the National Car- 
bon Company, of Cleveland, Ohio, for the 
vear ending January 31, 1901, are given 
as $508,739 and the profit and loss sur- 


plus as $42,283. ‘The company’s capital 
stock is $10,000,000. 
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A New Automatic Telephone System. 


The automatic telephone exchange sys- 
tem manufactured by the Globe Auto- 
matic Telephone Company, of Chicago, 
does away entirely with central office help 
and is announced as offering the telephone 
public the latest and most important de- 
velopment in this field. No telephone 
operators are required, no matter how 
large or how small the exchange. 

The subscriber can quickly connect 
himself with any other subscriber of the 
exchange. Each telephone is equipped 
with calling keys as shown in the illustra- 
tion, and each key or indicator is mounted 
in a keyway, so that it can be moved down- 
ward and set at any desired point. At 
the side of each keyway are the numerals 
from 0 to 9. The key to the right-hand 
side is used for units, the next for tens and 
so on. ‘To illustrate how rapidly connec- 
tions may be made, say that “625” is 
wanted; place the key to the left-hand 
side on 6, the next on 2 and the next on 
5; then take receiver from hook and ring 
in the ordinary manner; this completes 
the circuit from the party calling to the 
party called. The circuit, when connect- 
ed from one subscriber to another, is 
metallic and free from cross-talk and 
other usual disturbances. There is no 
limit, the inventor states, to the number 
of conversations that may be carried on 
simultaneously; it is not possible to be 
interrupted during a conversation. It is 
entirely secret as the switching device will 
not connect to a busy line. When a call 
is made and the bell fails to ring it is an 
indication that the line is busy. You 
hang up the receiver and the line is re- 
stored ready for other calls. The manage- 
ment of the company offers to maintain ex- 
changes of any size, equipped with its in- 
struments, for a stated sum monthly or an- 
nually, and will agree to furnish at all 
times a perfectly satisfactory service. 
The proposition includes all toll-line and 
party-line service connected with the ex- 
change or exchanges, as the case may be, 
and the figures, it is stated, are so low that 
they can not fail to appeal to those in- 
terested in the telephone .business. The 
company will also furnish estimates as 
to the cost of equipping exchanges with 
its automatic devices, as well as to those 
contemplating building new exchanges. 
A uniform service, 24 hours per day, is 

guaranteed each subscriber. 

The patents covering this system are 
controlled by the Globe Automatic Tele- 
phone Company exclusively and are said 
to be quite valuable, as the methods used 
are entirely new. The system does not 
depend upon electrical energy for its 
movement, but upon a definite mechanical 
energy, thus obviating heavy battery or 
other current and allowing the contacts 
to be made firm and positive. All parts 
are strongly made and the mechanism re- 
duced to the smallest practicable extent. 

The inventors of the Globe system, J. J. 
Brownrigg and J. K. Norstrom, are thor- 
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ough mechanics and familiar with the 
art, having had several. years’ experience 
in telephone work. The company is or- 
ganized under the laws of Illinois, and 
has its offices at 59 Dearborn street, and 
its factory at 31-45 Randolph street, Chi- 
cago. The officers are J. E. Norling, pres- 
ident; J. K. Norstrom, vice-president ; 
P. O. Norling, secretary and treasurer ; 
F. A. Lundquist, manager, and J. J. 
Brownrigg, superintendent. 

-a 


United States Steel Corporation. 


Messrs. J. P. Morgan & Company, 
Andrew Carnegie, Charles M. Schwab, and 


A New AUTOMATIC TELEPHONE. 


the officers of the other great steel manu- 
facturers, have combined to organize a com- 
pany which will be known as the United 
States Steel Corporation. Its capital stock 
is stated as $3,000 with permission to in- 
crease this to $1,000,000,000. The com- 
panies which will be affected by the merger 
are Federal Steel Company, American 
Steel and Wire Company, National Tube 
Company, National Steel Company, 
American Tin Plate Company, American 
Steel Hoop Company, American Sheet 
Steel Company. 

The stocks and bonds of these several 
corporations will be exchanged on a sharé 
for share basis for stock of the United 
States Steel Corporation. Mr. Schwab 
will be president and Mr. Henry C. Frick, 
chairman of the board of directors of the 
new company, according to recent reports. 
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Wall Street and the Electrical 
Stock Market. 

On the New York Stock Exchange, 
General Electric closed the week at 210 
bid and 211 asked, showing a loss of 2 
points. Metropolitan Street Railway, of 
New York, closed at 16014 bid and 16114 
asked, indicating a loss of 2 points. Brook- 
lyn Rapid Transit closed at 74% bid and 
75 asked, showing a loss of 14g points. 
Third Avenue Railroad closed at 119 bid 
and 121 asked, showing a loss of 1 point. 
Manhattan Railway, of New York, closed 
at 11714 bid and 11734 asked, indicating 
a gain over last week of 1% point. 

On the Boston exchange, American 
Telephone and Telegraph closed the week 
at 158 bid and 159 asked, showing a loss 
of 314 points. On Wednesday, when the 
adverse decision in the Berliner case was 
announced, this stock dropped off about 
six points, but recovered on support be- 
lieved to have been given by large stock- 
holders. Erie Telephone closed at 4934 
bid and 50 asked, indicating a loss of 11 
points in the asked price, no bid price be- 
ing quoted last week. New England 
Telephone closed at 135 bid and 137 
asked. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. The direct- 
ors of the company, on February 27, de- 
clared a dividend of one and one-quarter 
per cent for the quarter ending March 
31, 1901, on both common and preferred 
stocks, payable April 1, to stockholders of 
record at the close of business on March 
26. ‘The transfer books of both classes of 
stock will be closed from March 27 to 
April 1, inclusive. Electric Company of 
America closed at 834 bid and 9 asked, 
showing a gain of 14 point for the week. 
Union Traction closed at 33% bid and 
3414 asked, showing a gain of ¥% point 
for the past week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed the week at 
15 bid and 16 asked, showing a gain of 
14 point. Electric Boat closed at 2614 
bid and 28 asked, showing a gain of 214 
points for the week. Consolidated Equip- 
ment closed at 10% bid and 111% asked, 
indicating a loss for the week of 14 point. 

Wall street, March 2. 

——o=> 

A franchise has been granted to the 
United States Telephone Company to 
enter Jackson, Mich., with its toll lines 
and to connect with all the rural tele- 
phone systems in the vicinity of that place, 
thus bringing the business men in con- 
nection with the farmers and customers 
in Jackson County. 
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Industrial 


Notes a a 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, reports large sales of its 
Eaco friction tape. 


THE NATIONAL ARC LAMP COMPANY, 
Lorain, Ohio, is introducing a new alter- 
nating arc lamp which consumes five am- 
peres of current. 


THE NORTH ELECTRIC COMPANY, 
69-71 Franklin street, Clevelana, Ohio, is 
sending out unique bill-holders, which, taken 
together, form a series of good advertise- 
ments anent the “telephone imp.” 


J. JONES & SONS COMPANY, 64 
Cortlandt street, New York, has taken 
the eastern agency for the Colonial fans, 
and announces that it is prepared to 
promptly fulfil all orders for that well- 
known fan. 


THE AMERICAN BRIDGE COMPANY, 
New York, has received the contracts for the 
steel work for the electric power plant to 
go to Ultimo, N. S. W., Australia, and eight 
bridges for the Sacramento Canal at Tor- 
reon, Mexico. 


THE H. C. ROBERTS ELECTRICAL SUP- 
PLY HOUSE, 831 Arch street, Philadelphia, 
Pa., is busy laying in a very large stock of 
electric lighting and telephone transmission 
supplies for Spring business, which this 
year promises to be unusually large in that 
city. 


THE STANDARD UNDERGROUND 
CABLE COMPANY, Pittsburgh, Pa., an- 
nounces that the headquarters of its north- 
eastern sales department were located in the 
Tremont Building, Tremont and Beacon 
streets, Boston, Mass., on March 4, with Mr. 
A. B. Saurman as local manager. 


THE COLUMBUS BATTERY AND SPE- 
CIALTY COMPANY, Columbus, Ohio, is in- 
troducing a new storage battery, claimed to 
be particularly adapted for telephone, gas 
engines, fire alarms, phonographs, and an- 
nunciators. The company is also manu- 
facturing a small combination magneto dy- 
namo for charging storage batteries and 
kindred service apparatus. 


THE DOUBLEDAY-HILL ELECTRIC 
COMPANY, Pittsburgh, Pa., has recently is- 
sued a new catalogue of 250 pages, well il- 
lustrated, which is practically complete as 
to electrical supplies and equipments. This 
company is now the local representative of 
the H. W. Johns Manufacturing Company, 
Adams-Bagnall Electric Company, Hart 
Manufacturing Company, Emerson Electric 
Manufacturing Company, Philips Insulated 
Wire Company, and the Sprague Electric 
Company. 


INTERNATIONAL BRASS AND ELEC- 
TRIC COMPANY, 76 Beekman street, New 
York city, is the style of the new incorpora- 
tion, which has for many years been doing 
a manufacturing electrical business as the 
International Electric Company. The of- 
ficers are Edwin Huerstel, president; Robert 
A. Scott, vice-president; and Gusv.ave Huer- 
stel, secretary and treasurer. The company 
will manufacture the following apparatus: 
Rubmkorff induction coils, telephone and 
gas lighting coils, binding-posts, general 
electrical devices and screw machine prod- 
ucts. 


THE “NIPHER” IMPROVED STEAM 
ENGINE is now being constructed in small 
sizes for automobiles, boats and electric 
lighting. It is claimed that this engine ac- 
complishes much in the way of lightness, 
speed, durability, compactness, economic 
consumption of fuel, and will run in any 


ELECTRICAL REVIEW 


position. The three-horse-power size is four 
inches high, sixteen inches long, and six 
inches in depth, weighing 24 pounds. The 
sales for the eastern district are in charge 
of Mr. James A. Stiles, 116 Nassau street, 
New York city. 


JAMES L. ROBERTSON & SONS, 200 Ful- 
ton street, New York, are energetically push- 
ing the saleof their Eureka packing, which is 
said to be used throughout the world, and 
which, during the recent war, was carried 
on every vessel of the United States Navy. 
The sale of the Eureka is said to have grown 
rapidly, and the manufacturers desire to 
caution the public against inferior imita- 
tions. Its advantages are said to be very 
considerable in saving leakage and friction. 
The leaks in most steam plants entail a 
considerable loss when allowed to go un- 
heeded. The manufacturers will, upon ap- 
plication, mail a piece to any person inter- 
ested. 


THE COUCH & SEELEY COMPANY, 
26-28 Binford street, Boston, Mass., is manu- 
facturing a combined telephone and switch- 
board containing eight drops, the switch- 
board being placed between the magneto 
bell and the box. This instrument, the 
maker claims,. is especially designed for 
small exchanges where 10 or 12 lines are 
connected, having such improvements as the 
ringing and listening keys and night-bell 
attacnment. The company further claims 
that it is of value not only for exchanges in 
small towns and villages but also at central 
stations where it is not desired to have the 
switchboard separate from the operator’s 
desk. This instrument can be manufactured 
with more drops if desired. 


THE COLLIERY ENGINEER COMPANY, 
Scranton, Pa., proprietors of the Inter- 
national Correspondence Schools has issued 
a new publication known as the Commercial- 
ist. The schools have also made arrange- 
ments so that almost any one who wishes to 
inspect the instruction papers and books 
furnished to the students may do _ so. 
Numerous branch offices have been estab- 
lished in the principal cities throughout the 
country, where regular representatives of 
the schools are stationed, and in other 
places, other representatives will call on re- 
quest. The New York offices of the schools 
have been moved to 7 West Twenty-sec- 
ond street, the offices being fitted after de- 
Signs by Mr. W. S. Scott-Collins, the princi- 
pal of the school of architecture. 


THE De DION-BOUTON MOTORETTE 
COMPANY, of Brooklyn, N. Y., is the sole 
American agent and licensed manutacturer 
for the well-known firm of De Dion-Bouton 
& Company, of France, whose automobiles 
of different styles have been the European 
standard for years. From the Paris-Bor- 
deaux race of two years ago, when Bardin 
won on a De Dion tricycle, to the last motor 
vehicle event, held in Liverpool, England, on 
February 6, when De Dion vehicles won first 
prize gold medals in each of the two classes 
entered, the automobiles of this company 
have been to the front. The Paris-Bordeaux 
contest was purely a speed trial, but the 
Liverpool tests depended on prime cost, 
ease of starting, reliability, construction, 
fuel consumption, etc., for victory. 


THE MONTAUK MULTIPHASE CABLE 
COMPANY, New York, recently succeeded in 
having its fire detecting cable adopted by the 
New York Board of Fire Underwriters, 
which body passed a unanimous resolution 
approving the wire. The cable consists of 
two conductors, the central wire, or core, 
of which forms one side of the circuit, 
and has a thick coating or wall of fusible 
metal, over which an insulating coating is 
placed. This coating is, in turn, wound 
around with a number of fine wires, which 
form a second conductor, the whole then 
being covered with a suitable insulation. 
When a dangerous degree of heat, or a 
flame, comes in contact.with the wire, it es- 
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tablishes electrical connection between the 
conductors, and gives a signal on the prem- 
ises thus equipped. The wire is manufac- 
tured to fuse at any desired temperature, 
from 150 to 370 degrees Fahrenheit. 


THE ROBBINS & MYERS COMPANY, of 
Springfield, Ohio, whose eastern sales office 
is situated at 136 Liberty street, New York, 
has removed to new and larger offices in the 
same building. Owing to the increased 
room, a full and complete line of samples 
can now be shown and each size, finish and 
voltage of the “Standard” ceiling, desk and 
bracket fan motors will be on exhibition, 
thus covering a large line of apparatus. 
The company will also show a very unique 
little plant, consisting of a motor oper- 
ating a dynamo, switchboard with various 
instruments, bank of lamps, etc. This 
plant is designed to show the high efficiency 
of the motors and dynamos manufactured 
by the company which makes a specialty of 
Small machines from one-sixteenth horse- 
power to 10 horse-power in motors, and one- 
quarter kilowatt to 10 kilowatts in dy- 
namos. The company reports a large vol- 
ume of business from the eastern district, 
Mr. Wm. B. Van de Water being in charge 
of this branch of its business, j 


FRED M. LOCKE, of Victor, N. Y., is 
manufacturing an insulator which he claims 
will stand the test of 120,000 volts. He 
states that he has advanced the manufacture 
of his insulators through a series of prac 
tical tests from 10,000 volts to this present 
high voltage. Several years ago he started 
with a triple-petticoat insulator, and when 
the voltage increased to such an extent that 
the insulators became unmanagable he made 
them out of separate shells and fused them 
together. Since that time he has continued 
to improve the insulator by mixing glass 
and porcelain together, which was found 
more adaptable to the higher voltages. 
Many improvements have been made in the 
baking process, and the manufacture of the 
material from which the insulators are 
made, and he now claims that the present 
insulator which he now manufactures will 
stand a pressure of 12 tons. The insulator, 
adapted as it is to high voltages, has become 
popular throughout the country with many 


electric lighting and high-power transmis- 


sion companies. 


THE SPRAGUE ELECTRIC COMPANY, 
New York, reports large sales for the past 
month, and a considerable increase over the 
corresponding month for last year. Among 
its recent orders the company reports the 
following: One 75-horse-power and four 30- 
horse-power motors for the Cooke Locomo- 
tive and Machine Company, Paterson, N. J.; 
35 motors for the Central Lard Company, 
New York, who placed the order through 
their electrical engineers, Messrs. Floy and 
Carpenter; one 400-kilowatt generator, one 
125-kilowatt generator, one 100-horse-power 
motor, and six 80-horse-power motors, in 
addition to a number of small motors for the 
Wellston Portland Cement Company; an 
order placed by Mr. George Hill, 150 Fifth 
avenue, New York, for the Dunmore Iron 
and Steel Company, Dunmore, Pa., consist- 
ing of one 6214-kilowatt generator, one 100- 
kilowatt generator, and 25 motors of assort- 
ed sizes; one 75-kilowatt generator, one 25- 
horse-power, and one 30-horse-power motor 
for the National Distilling Company, Mil- 
waukee; one 125-kilowatt generator for the 
Big Muddy Coal and Iron Company, Mur- 
physboro, Ill.; one 100-kilowatt generator 
for the Keystone Leather Company, Camden, 
N. J.; 17 motors for the Norfolk Navy Yard; 
one 50-kilowatt and one 75-kilowatt, engine 
type generators for the new Windsor Arcade 
Building, New York; two 75-kilowatt, 
engine type generators for the new City 
Prison, Blackwell’s Island; two 100-kilo- 
watt, engine type generators for the Man- 
hattan Slate Hospital, Central Islip, and two 
300-kilowatt, 500-volt street railway gen- 
erators for the Central States Construction 
Company, Chicago. 
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A PRIZE OF ONE HUNDRED DOLLARS. 
The Exrerrican Review desires to 
publish an article upon the electric light- 
ing central station superintendent—his 
duties, how he may best fit himself for 
them, what steps he must take to insure 
success in that profession, and what type 
of man is hest fitted by character, experi- 
ence, education and brain texture for em- 
ployment under conditions of great re- 
sponsibility by owners of such installa- 
tions. We offer a prize of $100 for the best 


article of not less than three thousand nor 
more than five thousand words in length, 
received. before May 1, 1901. Only arti- 
cles written by members or associate 
members of the American Institute of 
Electrical Engineers, or members of the 
National Electric Light Association will 
be considered. re 
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THE GENERAL ELECTRIC COMPANYS 
SCHENECTADY WORKS. 


On other pages of this number an arti- 
cle describing in a general way the superb 
equipment of the General Electrice Com- 
pany at its Schenectady shops is begun. 
While it is beyond the province of a sin- 
gle article to treat such an establishment 
in detail, it has been attempted in this 
paper to give a general view of the es- 
tablishment and of its method of opera- 
tion. 

This company itself and its works are 
essentially representative of American 
products as applied to the manufacture of 
commodities in general, especially to those 
in whose making the engineering arts 
enter. Formed itself by numerous coali- 
tions of smaller corporations, and prac- 
tically co-extensive with the industry of 
applied electricity in the scope of its oper- 
ations, the company’s method of work is 
an excellent object lesson of what is best 
in American works-management and 
methods of production. 

The crude materials of such an estab- 
lishment may be regarded as threefold— 
labor, brains and ordinary material. By 
the combination of these three elements 
the finished result is produced and the 
effort of a manufacturing establishment 
should be directed to produce, by the 
greatest exercise of brains, the best re- 
sults from the least amounts of labor and 

material. Perhaps nowhere is the di- 
rect result of careful study and design 
as applied to labor-saving machinery— 
that is, the effect of brains in industry— 
better shown than at the works referred to. 

Second perhaps in importance to the 
wide use of Jabor-saving and automatic 
machinery is the elaborate standardiza- 
tion of parts and product which this 
company has carried out in great de- 
tail. Standardization means ease of 
production of a large number of simi- 
lar parts or machines, and, when 
applied to the machine tools and appli- 
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ances making the product, it means uni- 
formity which will insure successful oper- 
ation of parts put together at great dis- 
tances from the place of manufacture. 
By standardization also there have been 
produced forms of apparatus which expe- 
rience has shown to be of great excellence 
for each particular purpose, and the facil- 
ity with which these may be produced and 
the low cost at which they may be sold in 
comparison to machines designed especial- 
ly for specific purposes, have practically 
compelled the use of standard apparatus 
in electrical installations in this country. 

The result of these factors has been a 
more widespread extension of the use of 
electricity in the common service of the 
people here than anywhere else in the 
world. It seems reasonable to believe that 
the tremendous advance that has been 
made in the United States in the electrical 
arts has been largely due to the standard- 
ization of apparatus and parts leading to 
their cheapening and to quickness in pro- 
duction and delivery, and consequent ex- 
tension of use. 

Without instituting a comparison be- 
tween the work of the General Electric 
Company and that of other manufactur- 
ing concerns in the United States, it is 
certain that this work is representative of 
the best modern ideas in American prod- 
ucts and may readily stand as a type of 
the best that we have shown in the line of 
electrical manufacture. 


ee 


ELECTRICAL EXECUTION. 

We have lately received from Dr. 
Carlos F. MacDonald, of New York, a 
pamphlet dated 1893, entitled “The In- 
fliction of the Death Penalty by Means 
of Electricity,” which is evidently a re- 
print from a state publication. 

In this Dr. MacDonald makes an able 
plea for electrical execution, and gives 
at length and with much detail reports 
of the first seven executions under the 


New York state laws and of the results of 
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the autopsies held afterward. We as- 
sume that this pamphlet was sent to us 
as a rebuttal of the position we have taken 
concerning the barbarity of this variety 
of execution; but it is good to be able to 
have so eminent an authority as Dr. 
MacDonald on our side, because on page 
310 of his pamphlet he says: “The pas- 
sage of an electrical current of the press- 
ure employed in these cases (of approxi- 
mately from 1,400 to 1,700 volts) and in 
this manner does not do any damage to 
any of the internal organs, tissues, or 
None of these parts are lacer- 
ated or changed in volume; neither are 


muscles. 


there any gross chemical or morphologi- 
~ cal changes or alteration of their finer 
structural features.” 

The whole question, as to whether elec- 
trical execution is humane or otherwise, 
must rest in statu quo until an experi- 
ment is made to resuscitate one of the 
victims after he has received the, appar- 
ently, deadly shock. The evidence ad- 
duced by Dr. MacDonald does not prove 
to the layman, at least, that criminals 
executed in this way are killed by elec- 
tricity. It is, of course, evident that they 
are thoroughly dead after the autopsy, 
but it is still uncertain whether they are 
dead before it, and the doctor’s own words 
quoted above seem to suggest that it might 
be possible to resuscitate a man whose con- 
dition is no worse than he has stated. 

It is not intended here to undertake 
any crusade against capital punishment. 
There are many known methods by which 
sudden and painless death may be in- 
flicted, and it seems more in harmony 
with the civilization of this century to 
employ one of these than the method now 
in vogue in New York and several other 
states. If the electric current instantly 
and painlessly killed the man subjected 
to it there could be no reasonable objec- 
tion to this variety of execution. But 
when it is believed, by those sufficiently 
versed in the matter to make their opin- 
ions valuable, that the victim is only 
stunned by the current, and subsequently 
killed by the autopsy, it seems as if there 
certainly should be a thorough, com- 
petent, and official investigation of the 


question, Men have been apparently 
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killed in electrical stations, and have com- 
pletely recovered after treatment by the 
simple methods of stimulation and arti- 
ficial respiration. 

It is curious to note that the elaborate 
and evidently official report of the execu- 
tions referred to above contains nowhere 
any statement of the frequency of the 
though 
this is now known to be one of the most 
important factors which enter into con- 


alternating current employed, 


sideration in such cases. 


WIRELESS TELEGRAPHY. 
The improvement of wireless tele- 


graphy methods since Mr. Marconi’s an- 
nouncement of his somewhat spectacular 
invention has been remarkable. It has 
lately been announced that messages have 
been successfully transmitted for about 
two hundred miles along the British coast 
without relaying, and it is thought that 
this achievement will soon be surpassed. 
Lately also there has been announced by 
Dr. Slaby a method for selective tele- 
graphy whereby several stations can oper- 
ate simultaneously in the same field with- 
out interfering with one another. Ex- 
periments are under way by most of the 
more important governments for the use 
of this system of telegraphy in war and 
for the protection of shipping. A few 
installations have been made for regular 
practical work, but these are of relatively 
minor importance. Several] steamship 
lines are at present experimenting with 
wireless telegraphy as a means for an- 
nouncing the approach of ships and of 
communicating between them and the 
shore. 

This is the present state of the art, and 
its growth has been so rapid and its prog- 
ress so certain that we are forced to the 
belicf that great advance will be made 
in the near future. At the same time it 
must be confessed that there is little indi- 
cation of wireless telegraphy finding a 
wide range of application. The difficulty 
with the system is inherent in the very 
nature of it. It will be practically out of 
the question to work any considerable 
number of systems in the same area. 
Even if tuning is made very perfect the 
possible number of tuned sets of such ap- 
paratus is comparatively limited, [Tt is 
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probable, from all the considerations that 
bear upon the subject, that much the lar- 
gest use of this process of communication 
will be for maritime purposes of one sort 
or another. The equipment of a majority 
of vessels with some such system would 
certainly be of immense value and im- 
portance to commerce and as a means of 
preventing accident and saving life. With 
signaling apparatus of the simplest 
type and an international code of signals 
based upon numbers of taps, communica- 
tion could be held from a vessel with any 
other within the sphere of its influence 
whether the vessels were visible to one 
another or not. It is believed by many 
who have entered at length into this sub- 
ject that here will be the most promising 
field for the development of wireless tele- 
graphy, and that in this field will be its 
greatest achievement and usefulness. 


THE NATIONAL STANDARDIZING 
BUREAU. 

Among the last acts of the Congress 
which has just adjourned was the passage 
of the bill to establish the National 
Bureau of Standards. The bill appro- 
priated $100,000 toward providing a suit- 
able building, the entire cost of which must 
not exceed $250,000. It is to be erected in 
the District of Columbia, probably in some 
suburban neighborhood where it will be 
possible to escape earth tremors and the 
influence of heavy electric currents in the 
vicinity, and its construction is to be be- 
gun at once. No wiser action was ever 
taken by Congress in a matter of import- 
ance to the commerce of the country. No 
one can doubt that the effect of the bureau 
will be directly and immediately beneficial 
in all the engineering industries. We 
have in these columns often argued for 
the erection of such an institution and it 
is pleasant to know that at last the gov- 
ernment has taken the action which has 
been so strongly desired by scientific so- 
cieties, engineering corporations, and in- 
dividuals familiar with the situation- 
It is to be hoped that within a few years 
the institution will enjoy the same repu- 


tation that is now possessed by the German 
Reichsanstalt. It can not fail to exert an 
immediate and directly beneficial influ- 
ence on American electrical manufact. 
ures, 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—XIX. 


BY W. ELWELL GOLDSBOROUGH. 


_— --—— — 


On page 184 it is demonstrated that 
under certain circumstances the capacity 
of a series circuit containing resistance, 
inductance and capacity may be so ad- 
justed as to entirely neutralize the effect 
of the inductive reactance of the circuit, 
and cause the current to attain a value 
equal to that which would result if re- 
actance were entirely removed from the 
circuit. 

The inductance in a circuit can also be 
neutralized by placing a condenser of 
suitable capacity in parallel with the in- 
ductance. The effect of this adjustment 
is very different from the series arrange- 
ment. In the latter there is danger of 
producing a local and abnormal rise in 
voltage, whereas by the method of parallel- 
ing the inductance there is danger of 
causing an abnormal current to flow 
locally between the condenser and the 
induction coil. 

In explanation of this effect we will 
consider such a circuit as that shown in 
Fig. 52. Here the electro-motive force E 
is impressed upon the system OA, which 
consists of the inductive circuit O,A, con- 
nected in parallel with circuit O,A, con- 
taining the condenser C,. In Fig. 52 we 
have the vector diagram showing the rela- 
tive magnitude of the forces acting. The 
vector OA represents the impressed electro- 
motive force, and since 7,, L, and w are 
known, by applying equations (54) and 
(55) the value and phase position of the 
vector OB,, equal in length to the current 
[,, are readily determined. The current 
set up in the second circuit O,A,, since it 
contains only the condenser C, will, by 
equation (136), be 90° in advance of the 
impressed electro-motive force and be 
equal in value to ECw by (143). In the 
vector diagram it appears as the vector 
OB, drawn 90° in advance of OA. 

Now since OB, and OB, represent cur- 
rents flowing in parallel circuits, their 
vector sum will equal the current in the 
main circuit OA. Therefore, completing 
the parallelogram OB, BB, O, we have 
the diagonal OB as the vector equivalent 
of the current in the supply mains. 

In this case it is shown that OB coin- 
cides with OA, therefore the current in 
the supply mains is in phase with the 
impressed electro-motive force, and the 
equivalent reactance of the system 18 zero. 

The equivalent resistance of the system 
is not, however, equal to the non-inductive 
resistance r, If it was the resultant cur- 
rent vector OB would have to be several 
times longer than it is to proportionally 
represent the current in the supply mains. 
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Asa matter of fact, since I, is a wattless 
current and I is in phase with E, I, is 
equal to the vector difference of I and Ij. 
Therefore, I, must be equal and opposite 
to the wattless component of [,, and I 
must be equal to the useful component of 
IL. But the useful component of the 
current in the first branch circuit is equal 
to the product of the impressed electro- 
motive force and the conductance of the 
first branch circuit, therefore 


r L, 


Je 
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from which the equivalent resistance of 
the system is equal to 


E tay 
= = n 179 
j I f rı ( ) 


The equivalent reactance of the system is 

equal to zero, since I isin phase with E, 

and since, as shown above, the wattless 

component of I, is equal to 1, Therefore 
E b = E band b, = b 

or by substitution in accordance with 


(166) 
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OA E 

OC hr, 

C,A hor, 

AO - Ise 
OB -|-Eg, 
OB, |, 
OB,-I, Eb, 


BB,.Eb,- le 
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ti z1 
n + zè 7 Ta 
since the resistance of the second parallel 
circuit is zero. 

Finally, then, we find that the capacity, 
which when shunted around an inductive 
circuit will neutralize its reactance, 1s 
equal to 

L, 
to a 

Fig. 52 illustrates the fact that it is 
possible to effect an adjustment the result 
of which will be to cause currents to flow 
in certain portions of a circuit that are in 
excess of the main current. This differ- 
ence can be made experimentally to reach 
any magnitude that is desired. It is 
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possible to cause a hundred amperes to be 
locally exchanged between properly tuned 
coils and condensers while the supply 
current may not exceed one ampere. Or 
the difference may be made many times 
greater than this. 

It is not often that local current rushes 
are met with commercially, and when 
they do occur they are more apt to be due 
to pulsating reactions between dynamo 
machines connected in the circuit than to 
the balancing of inductance by capacity. 
However, in the case of long-distance 
transmission lines, over which energy is 
transmitted at very high potentials, effects 
closely analogons to these are always 
noticeable; although the charging cur- 
rents, as the excess currents are called, 
extend throughout the system over miles 
and miles of wire, and are not confined to 
any specific locality. 

As indicated by the phase position of 
the vector OB, Fig. 52, the charging 
currents are essentially wattless currents, 
and are not productive of useful work. 
Example No. 9. 

Given: A circuit consisting of an in- 
duction coil that is energized by an alter- 
nator which develops an electro-motive 
force of 60 volts at a frequency of 60 
cycles per second. The resistance of the 
coil is .61 of an ohm and it has an induct- 
ance of .00246 of a henry. 

What is the value of the current flowing 
in the circuit? What would have to be 
the capacity of a condenser large enough 
to bring the current in the armature of 
the alternator into phase with the electro- 
motive force at the brushes of the alter- 
nator? ‘lo what extent would the intro- 
duction of this capacity reduce the current 
below its imitial value? What would be 
the equivalent resistance of the system 
after the induction coil was shunted by 
the condenser ? 

Applying equation (54) the initial value 
of the current flowing through the induc- 
tion coil is found to be l 


60 zi 
I, = -—~ — = 54 amperes, 


$61? + 93 

since the reactance of the circuit equals 
00246 x 2 X m X 60 = .93. 

The condenser capacity needed to bring 
the armature current into phase with the 
impressed electro-motive force is deter- 
ae by applying equation (1 80). There- 
ore 


C, = - -00246 = .00: 
eS a 02 of a farad 


= 2,000 micro-farads. 


This is a capacity much too great to be 
conveniently supplied with anv form of 
commercial condenser. The introduction 
of such a capacity, however, would re- 
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duce the value of the armature current 
to equality with the useful component 
of the initial current, and, therefore, it 
would be equal to 


at, ee) ee 
Eg = nè + 2 
we eee 30 amperes 
61 + .93° | 


The presence of the condenser, then, 
would so modify the conditions that a 
current of 54 amperes would continue to 
flow through the induction coil while only 
30 amperes would be supplied to the cir- 
cuit by the alternator. The current 
flowing in the condenser at this time 
would be equal to 


EC w= 60 X .002 x 377 = 45 amperes. 


The equivalent resistance of the system 
after the introduction of the condenser is 


f= = = 2 ohms, 


an increase of 300 per cent over the initial 
resistance of the system. 

The vector diagram, Fig. 52, shows 
the relative magnitude of the factors 
involved in this problem. Should the 
value of r, be reduced, and the value of 
C, be increased, the vectur OB would 
correspondingly shorten, and the vectors 
OB, and OB, lengthen, if the figure was 
modified to meet the changing conditions. 


VARIABLE LINE FACTORS. 


Up to the present time we have only 
considered problems in which the line 
factors involved are constant quantities. 
It often happens, however, in alternating- 
current working, that one or more of 
these factors sustains marked fluctuations 
in value and it is important that the 
effects due to such changes should be well 
understood. 

A simple series circuit presents a very 
fruitful field for these investigations, and 
we can not do better than turn first to a 
series circuit containing resistance and in- 
ductance, such as that diagrammatically 
shown in Fig. 19, page 569, vol. xxxvii. 
In such a circuit the equation of condi- 
tion is 
_ E 

VP+ 
where (z) represents an inductive react- 

ance. Now if E and (z) are maintained, 
at constant values and (r) is gradually 
varied in value from infinity to zero, what 
will be the effect upon the value of the 
current ? 

Since 


I (54) 


E=(Ir}+ (Iz) (181) 
and E is a constant, the electro-motive- 
force vector triangle will always be a right- 
angled triangle, described on E as an 
hypotenuse, whether the value given to 
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(r), and so, as shown in Fig. 53, the heel 
C of the triangle OAC, in which OA = E, 
OC =I rand CA = I z, will always fall 
on the semi-circle ACO, described on OA 
as a diameter. This semi-circle is then 
the locus of the point C, which will move 
from A toward O as (r) decreases in 
value, since when (r) is very large I r 
will approximate in its phase position 
and value the vector OA, while when 
(r) is very small I z will be very great 
relatively to I r and so approximate in 
phase and value the vector AO, which is 
the equal and opposite of OA. 

Now, since the current is always in phase 
with the resistance electro-motive OC, 
and since as (7) decreases OC moves from 


OA=B° 

O B=! 

O R=) 
OP= El cos Ọ 
AOP= 9 


B, O 
Fig. 58.—ALTERNATING-CURRENT MECHANIAMS. 


a position in which it coincides with OA 
to one in which it is tangent to the semi- 
circle ACO at O, the phase position of the 
current changes from an angular lag of 
zero degrees to an angular lag of 90°. 
Moreover, during this change in phase 
position, as (r) decreases I undergoes a 
change in value that is proportional to the 
reactance electro-motive force I z, since 
(z) is a constant. Again, the current 
vector OB is always at right angles to the 
reactance electro-motive-force vector CA ; 
since, then, the locus of the point C is a 
semi-circle, the locus of the point B will 
also be a semi-circle, but one described 
on a diameter at right angles to AO, the 
value of I z when r =o. The current 
reaches its maximum value, then, when 
r = 0, and from (54) equals 
| = = OB. 


x 


From Fig. 53 we see that as the resist- 
ance decreases in a circuit containing re- 
sistance and inductance the working com- 
ponent OC of the impressed electro-motive 
force also decreases, but that the current 
increases. To determine the effect this 


- decrease in the resistance has upon the 


amount of power absorbed in overcoming 
the resistance of the circuit the product 


energy locus of the circuit. 
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of the vectors O Band OC, corresponding 
to successive values of (r), is taken. 
These products are equal to the energy 
apparent in the circuit, and when plotted 
as vector quantities in phase with the 
corresponding current values give the 
For the 
position OB of the current vector, OP is 
the power vector. 

The value of (r) for which the energy 
dissipated in the circuit is a maximum is 
determined by taking the first differential 
of the power equation with respect to (r) 
and equating it to zero. 

By equations (92) and (54) 


Er 
= = 182 
P=TIr Pte ( ") 
therefore 
dP Le My (183) 
dr rt a 


from which 
r=2. 

But when r = z, by (55), the tangent 
of the angle of lag of the current behind 
the impressed electro-motive force is equal 
to unity, or the angle of lag of the current 
is 45° when the dissipation of energy in 
the circuit is a maximum. 

Furthermore, the power locus loop is 
symmetrical about the line that bisects 
the angle AOB, i. e.; about the vector of 
maximum power. 

(It must not be inferred from the fore- 
going discussion that the power vector 
OP has the same frequency of rotation 
as the current and electro-motive-force 
vectors. The curves of Fig. 25, page 657, 
vol. xxxvii, illustrate the fact that the 
power curve which results from the product 
of the instantaneous values of an electro- 
motive force and current, that are in 
phase with one another, is always 8 
maximum when the current is a maxi- 
mum, and that the power vector and the 
current vector are either in phase or dis- 
placed from one another by an angle of 
180° whenever the current attains its 
maximum. It is only in this limited 
sense that the power vector can be con- 
sidered in the same diagram with the 
current and electro-motive-force vectors, 
since the frequency of the former is twice 
that of the latter. It is further to be 
noted that the length of the power vector, 
see Fig. 25, is equal to the average value 
of the ordinates of the power curve, 
while the current and electro-motive force 
vectors are usually made equal to either 
their maximum or their virtual values.) 


The city council of Richmond, Ind., re- 
cently let a contract for a municipal elec- 


tric light plant to an Indianapolis con- 
struction company for $144,490. 
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The Schenectady Works of the 
General Electric Company-lI. 


The Largest and Most Complete Electrical Manufacturing Establishment in the World—Some Account of Men, 
Methods and Machines—A Representative American Industry. 


The city of Schenectady is one of the 


oldest in the United States and to-day in | 


many ways it shows evidence of its origin 
as a Dutch village, founded by the hardy 
pioneers of that na- 
tion who made their 
way westward over 
the divide from Fort 
Orange, now called 
Albany, and settled 
in a curve of the 
Mohawk River. Here 
they founded the vil 
lage of Old Dorp, the 
name having been 
changed in the lat- 
er years of Eng- 
lish occupancy to 
Schenectady, a word 
borrowed from the 
Indian languages 
then still obtaining 
in the vicinity. 

Up to 1886 the lit- 
tle town grew slowly 
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tive works which were in operation there. 
It was in the year 1886 that the Edison 
General Electric Company, then seeking to 
consolidate its various manufacturing in- 
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begin there an industry which has later 
grown to be the greatest of its kind in the 
world. 

It is useless in an article of this kind 
to attempt the de- 
scription in detail of 
the manifold indus- 
tries and processes 
of manufacture that 
are gathered togeth- 
er in the works of 
the General Electric 
Company for the 
reason that they em- 
brace practically 
every art known in 
electrical manufact- 
uring and in the 
manufacture of 
mechanical applan- 
ces necessary to the 
electrical engineer, 
with the single ex- 
ception of wire draw- 
ing. Indeed, any at- 
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and prospered, presenting in that year an 
excellent example of the well-to-do, well- 
kept town of our interior country and 
known widely both for the location of 
Union College and for the great locomo- 


terests which were scattered in a number 
of places in the vicinity of New York city 
and in the city proper, bought the build- 
ings and lands of an unused factory site 
and established itself in Schenectady to 


tempt at a detailed description would re- 
sult in a catalogue of industries too great 
in volume to be of interest, and it will, 
therefore, be the attempt of this paper 
to present rather a general view of the 
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work carried on in the Schenectady plant 
than to enter into any details of its min- 
uti. 

Perhaps nothing can give a better idea 
of the extent of the operations of this 
company in these works than the sketch 
map of the grounds and buildings occu- 
pied and the view of the workmen coming 


-out of the factory at evening, to be found 


in these pages. Here, in an enclosure of 
130 acres, and working in the 1,350,000 
square feet of floor space of the 114 build- 


ONE END oF GENERAL 


ings which occupy that space, are daily 
gathered an army of nearly 7,500 men 
and women engaged in the various opera- 
tions involved in duties ranging from 
those of managing directors of depart- 
ments to those of laborers who keep the 
grounds and buildings clean. 

In brief, the work of the company con- 
sists in the manufacture of electrical ap- 


. paratus of all known varietics except in- 


struments of precision and research, tele- 
graph and telephone apparatus and deep- 
Of course, much of 
the largest part of the work is in the man- 
ufacture of dynamo machines and electric 
motors of the various kinds and types em- 
ployed in the arts as well as in such acces- 
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sory apparatus as these demand for their 
control, regulation and use, the making 
of all parts of electric railway systems 
.except rails, cross-ties and poles, and the 
fabrication of steam engines of a particu- 
lar type intended to be used in connection 
with electric generators for isolated plants 
and particularly for the lighting of ships. 

All of the materials received at the 
works for subsequent manipulation are in 
their crude state with the single exception 
of copper wire and bars such as are used 


in making commutators. Indeed, these 
may be classed also as crude materials of 
construction, since the wire and the bars 
pass through many processes before they 
are fitted to take their place in the fin- 
ished machinery which is the product of 
the company. Beginning, then, with the re- 
ception of coke and pig iron on the sid- 
ings adjoining the foundry building it is 
profitable to look in some detail at the 
various processes involved in the manu- 
facture of large modern electrical ma- 
chinery as carried on at these works. 
The iron foundry building is the larg- 
est single building devoted to iron found- 
ing in the world. The ground plan of the 
building is a rectangle 743 by 140 feet 
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and this space is given over entirely to 
castings in iron. Of this metal a number 
of particular varieties are employed, these 
having been selected after long experi- 
ment as best available for the manu- 
facture of electrical machinery. It will 
interest the average foundry man to know 
that a very large proportion of the work 
done in this foundry is cast from struck 
moulds. Much the largest proportion of 
pieces entering the construction of elec- 
trical machinery are circular or cylin- 


ELECTRIC COMPANY'S LARGE MACHINE SHOP, SHOWING TRAVELING CRANES. 


drical in shape, or are symmetrical repeti- 
tions of a single design. This condition 
adds much to the ease with which struck 
work may be done and the number of cast- 
ings requiring complete patterns is com- 
paratively small. It may also add some- 
what to an easy comprehension of the 
volume of work now being done in this 
foundry to know that 40 barrels of flour 
are consumed each week in the manufact- 
ure of cores. 

In both the iron foundry and the brass 
foundry a considerable number of mould- 
ing machines have been installed, these 
being used for the making of moulds for 
small parts which are reproduced in great 
number. Some very complicated castings 
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are made in moulds formed by these ma- is designed with particular reference to itary condition is of the very best. Its 
chines, among them the cast-iron grid the work it is to do and to doing this work design reflects high credit both upon Mr. 
used in the resistance boxes of street rail- with the utmost swiftness and the least G. E. Emmons, the works’ manager; Mr. 
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way equipments. In its operation the cost. The building itself is admirably A. L. Rohrer, the electrical superintend- 
moulding machine entirely dispenses with lighted, heated and ventilated and its san- ent; Mr. John Riddel, mechanical super- 
hand ramming of the sand, all ramming 
and shaping being done by pneumatic 
pressure controlled by the operator. A 
very great speed in the preparation of 
moulds is thus attained, a single operative 
with a machine being able to put up a 
flask of about one cubic foot capacity in 
two minutes. 

The factory buildings are grouped, for 
the most part, with their ends facing the 
two sides of a street. The accompanying 
plan of the works gives an excellent idea 
of the arrangement of buildings and rail- 
way tracks. One of these shops, building 
No. 16, is the largest building on the com- 
pany’s grounds and one of the largest 
used for similar purposes anywhere in the 
world. 

This great shop, which is soon to be ex- 
tended 200 feet in length, is now 653 feet 
long and 166 feet wide, and is spanned in 
its middle section by three traveling 
cranes, one of 20 and two of 40 tons’ 
capacity. In it is to be found an assem- 
blage of machine tools of modern types 
which is probably second to none in exist- 
ence anywhere. 

Perhaps the best idea of this great build- 
ing and the industries carried on within 
it may be had by considering it as a gigan- 
tic and complex tool, every part of which A Group or Borma MILLs IN THE East WING or BuILpina No. 16. 
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intendent, and Mr. W. A. Pearson, sup- 


ervising engineer. 
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PUNCHING, ANNEALING AND JAPANNING ARMATURE DISKS. 


composite brick and iron structure. The 
central portion is 66 feet in width, the 
span of the traveling cranes in it being 65 
feet. In the centre of the building the 


the columns are of concrete, while the 
floor consists of a six-inch bed of tar and 
cinders carrying a flooring of three-inch 
hemlock boards upon which is nailed a 


interior is admirably lighted in all parts. 

A gallery extends the entire length of 
the western wing of the building, this gal- 
lery being used for the mica department 
and for the smaller machine tools used in 
brass and copper working. A large num- 
ber of commutators is made upon this 
floor. In the mica department the em- 
ployés are mostly women, and this valua- 
ble material is handled here with little 
loss and to high advantage. 

The accompanying plan view of the 
main floor of this building is necessarily 
made in two parts on account of its great 
size. This shows better than can any de- 
scription the arrangement and location 
of machines. Three Morgan cranes of 
65-foot span run the entire length of the 
middle bay of the building. Of these cranes, 
two are of 40 tons’ capacity and one of 
10 tons, the 40-ton cranes being fitted with 
five-ton auxiliary hoists. The larger 
cranes have a hoisting speed of 40 feet 
per minute, a cross traveling speed of 100 
feet per minute and a longitudinal travel- 
ing speed of 225 to 300 feet per minute, 
the total rating of the four motors in- 
stalled on each crane being 125 horse- 
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power, though, of course, this power is 
practically never called for. Direct-cur- 
rent motors are used on the crane, work- 
ing at 250 volts, this being the standard 
voltage of the supply circuits which cover 
the major part of the grounds and build- 
ings of the company. Distribution of 
current is made for lighting and power by 
means of three-wire circuits having 250 
volts between the outside wires. 

For driving line shafts of short length, 
operating groups of small tools, direct- 
current motors directly mounted on one 
end of the shaft are used. These motors 
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are of slow-speed multipolar construc- 
tion. All the larger tools are equipped 
with individual motors, in general direct- 
ly connected, although some belted motors 
are still used, and these machines are con- 
trolled by the use of field rheostats. By 
weakening the fields and connecting the 
armature either to one side or across the 
two sides of the three-wire system, a wide 
variation of speeds is easily produced. 
Each motor is provided with a small panel 
switchboard and upon many of the larger 
tools an electric brake is installed, per- 
mitting the tool to be stopped instantly 
in case of accident or emergency. ` 

Much use is made of boring mills, a 
number of these machines made by 
Bement, Miles & Company and the Niles 
Tool Works Company being in use and all 
of them being direct-driven by motors 
coupled to the machine. These machines 


ELECTRICAL REVIEW 


range in capacity up to work 25 feet in 
diameter and have accomplished impor- 
tant results in speed and accuracy of 
work. Indeed, this form of machine is 
particularly adapted for work on large 
electrical machinery in which many 
round pieces of great size have to be ma- 
chined. 

In addition to these machines there are 


- large numbers of milling machines, slot- 


ting machines, planers, lathes of many 
sizes, cold saws and other machine tools. 

Perhaps one of the most important fea- 
tures of this shop and one that permits 


the greatest rapidity of work is a provision 
whereby, in the case of large work, the tool 
may be carried to the work instead of the 
work being brought to the tool. This is 
accomplished by the use of an immense 
floor-plate of cast iron, 170 feet long and 
20 feet wide. This plate is fitted with 
T-shaped slots by which work and tools 
may be rigidly held in position, much 
in the same way that small work is ordi- 
narily bolted to the bed of a planing 
machine. The beams under the floor are 
supported by a solid bed of concrete and 
the top of the plate is accurately lined and 
surfaced so as to insure the greatest rigid- 
ity and accuracy of adjustment. 

An interesting machine is a rotary 
planer which enables many pieces of large 
size to be planed simultaneously with the 
greatest economy of time and labor. 
Portable drilling machines and small tools 
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of all kinds form no inconsiderable fea- 
ture of the equipment of this shop. Con- 
siderable use is also made of pneumatic 
hammers and drills for chipping and 
smaller work. . 

In this building also are assembled the 
laminated parts of the larger machines 
and some idea of the amount of laminated 
iron consumed may be gathered from the 
fact that the average consumption is 25 
tons per day. It may be stated here that 
about two years ago the consumption of 
raw materials by the company at its three 
works amounted to 3,000 tons of iron and 
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steel and 1,000 tons of copper per month. 


A few months later the Schenectady works ` 


alone, owing to increased output, had 
passed this mark. 

Perhaps the most striking impression 
that this great machine shop léaves upon 
the visitor is the exact system with which 
all its operations are conducted, the ab- 
sence of confusion which may be noted in 
its various departments, and the apparent 
fact that nothing in it was constructed for 
show--everything was made for use. In- 
deed, nowhere about the works is there any 
evidence that an attempt has been made 
to produce an impression upon the visitor. 
The works were built and have expanded 
along the most simple and practical lines, 
with the result that appearance has in- 
variably been sacrificed to utility. An- 
other feature which impresses the visitor 
forcibly and gives him an excellent con- 
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ception of the vastness of the establish- 
ment is that, while 900 hands are em- 
ployed on the floor of this machine shop, 
it looks almost untenanted as one surveys 
its great expanse from a second-floor gal- 
lery. Indeed, everywhere in the estab- 
lishment one notices a singular dispropor- 
tion between men and machines. The 
works are crowded with machines but 
among them even the great army of oper- 
atives appears small. This result has 
been attained largely by the use of every 
appliance known to the mechanical arts 
by which labor may be saved. 

A most interesting place is the building 
in which punching machines produce the 
innumerable shapes of laminated iron 
used in the construction of armatures and 
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field magnets. Perhaps the largest num- 
ber of such machines working together 
anywhere may be found in the armature 
shop, their output being, as noted above, 
25 tons of laminated pieces per day. 


These punchings, after being annealed in | 


large cast-iron boxes, are japanned with 
great rapidity by an ingenious machine 
consisting of rollers like those of a print- 
ing-press by which the japan is applied 
and an endless slat belt running over 
blowers upon which the pieces are dried. 
A disk is japanned by this apparatus in 
about 30 seconds, coming from it ready 
for assembling. 

In the armature-winding department 
the work is almost automatic. There is 
practically no hand winding to do and 
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this building is filled with machines for 
the manufacture of the shaped coils which 
are at present in use. These coils are 
wound up of round or square wire, as the 
case may be, shaped in the machine, taped 
with dry tape by hand and insulated with 
compounds varying in quality according 
to the work which the coil is to do. For 
high insulations the coils are placed in 
a vacuum pan from which the air is ex- 
hausted and into which, after exhaustion, 
a hot liquid compound is allowed to flow. 


To be certain that this fills all the inner 
spaces of the coil, pressure is then applied 
to it. A number of highly ingenious 
processes is also employed in this depart- 
ment for the production of the almost 
countless forms of coils and windings em- 
ployed in the various types of machines. 


- American Electrical Exports—II. | 


SOUTH AMERICA. 

Conditions in South America differ 
widely. “In the majority of cases the 
country is undeveloped, and has no 
facilities for short-distance transporta- 
tion .but -horses and mules, the steam 
railways being inadequate to the needs of 
the people. In some of the large cities 
like Lima, Peru; Valparaiso, or Rio 
Janeiro, there are large electrical plants 
now in operation, but taking the country 
as a whole there is little enterprise outside 
of the large business centres. The Span- 
iard is not an experimenter, being well 
content to run along under present con- 
ditions when his factory, or whatever busi- 
ness he is identified with, pays. In order 
to reach such a man in the most effective 
manner, the exporter must not only have 
a capable representative in the field, but 
must be prepared to demonstrate, no mat- 
ter what the cost, the exact reasons why his 
machinery or apparatus is better adapted 
to making money than what the Spaniard 
already has. 
be carefully made out in Spanish—in the 
Spanish that is spoken in South- Ameri- 
can countries. The catalogue must also 


be couched in terms. that. are familiar 


and which deal with trade according to 
local conditions. A simple American 


catalogue translated into Spanish and, 


mailed to the prospective buyer is prac- 
tically of no value, as the receiver looks 
at it, possibly says it is good, and tucks it 
away out of sight in his file without so 
much as thinking of buying. The ad- 
vertising successfully of products to be 
sold is an art of so great an extent and so 
many departments, that it requires a sep- 
arate staff to take care of it, and Ameri- 


To do this catalogues must © 


By Arthur Stanley Riggs. 


can manufacturers would do well to get 
hold of some bright, educated South 
American, who is conversant with both 
Spanish and English, to take care of their 
advertising for them. As a manufac- 
turer recently said: “Mexicans and Span- 


iards have to be pounded, and pounded 


hard, before they buy anything. Until 
it is proven that the mule or horse costs 
more, the electrical railway will never 
mect with much success as an interurban 
or interplantation means of transporta- 
tion. At the present time many of the 
large coffee planters in the interior pack 
their products on the backs of mules, 
form a transport train and send them 
to the city or to the coast, where they 
can be shipped to foreign ports. Short- 
line electric railroads which would en- 
able this shipping to be more speedily 
and cheaply done would not only make 
money for the promoter, but would be a 
decided step in the right direction in the 
development of the country and obtain 
the interest of the natives for the expand- 
ing civilization of the North. The prob- 
ability is that the development in most 


of the South American countries will be - 
telephone and lighting, first and foremost, 
followed after a few years by the electric - 


railway. The fine water powers and 
natural resources of the country will con- 
tribute largely to the success of such an 
undertaking, and it is also probable that 
the governments of many of the more 
important Pan-American states will grant 
valuable franchises and concessions for 
a very nominal consideration. The Cen- 
tral American Republic of Guatemala 
may be cited as an instance of this, as the 
Guatemala Telephone Company is under- 


stood to have received permission from 


the government to string its wires on the 
same poles that bear the government tele- 
graph lines. 

The fertility of Pan-America, and its 
natural resources—it having large min- 
eral deposits of great value—will enable 
the projectors of railway lines to branch 
out in other undertakings than simple 
traction. The quantities of coffee, ban- 
anas, fruits and other products will be 


very heavy, and, too, there will be con- 


siderable business done in the transporta- 


tion of passengers, but this will not 


amount to anything like the freight traf- 
fic. Taken altogether, the opportunity pre- 
sented is good. The time may not yet be 
quite ripe for the enterprise, but so long as 
a competent American or European can 
be found to push any such undertaking 
through to a successful climax it 1s prac- 
tically an assured success. 

RUSSIA AND CONTINENTAL EUROPE. 

Russia’s future is believed to lie almost 
entirely in railway construction, both 
steam and electric lines being planned. 
American machinery, steel, railroad sup- 
plies and lamps are pouring across the 
water in a steady stream which increases 
with every year. The Russians appre- 
ciate the fact that American goods, when 


bought of a reliable manufacturer, are al- 
‘ways of standard quality, and although 


the price is high, it is not prohibitive. 
In many cases where foreign competi- 
tion has entered the field with us, we have 
been able to furnish quicker deliveries 
and make better prices in general than 
our rivals. The recent tariff which has 
gone into effect as a retaliative measure 
against the duties imposed by the United 
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States Government on Russian products, 
will not largely affect our trade, as it is 
not expected that the steel and iron manu- 
factures and agricultural implements, 
which are chiefly affected by M. de 
Witte’s order, will reach more than a gross 
amount of six millions a year. Consider- 
ing the vast amount of our export trade, 
these figures need not be looked upon 
with alarm. The considerations which 
affect Russian buyers are chiefly service 
and quality. All that they have purchased 
here is expected to do more, last longer 
and be lower in price than other foreign 
manufactured articles. While it is diffi- 
cult to say exactly in what lines the ex- 
ports of the United States to Russia will 
increase in the immediate future, it is 
believed in a general way by persons com- 
petent to judge that there will be more 
and more electric lighting material sent 
there, much of this coming from Penn- 
sylvania and New York. 
SCANDINAVIA. 

In Sweden, Norway and Denmark, the 
situation is somewhat different and muy 
be said to be governed chiefly by French 
and German exporters. The development 
is uncertain; no one knows what it will 
be, but from the fine water powers 
Scandinavia possesses it is believed that 
there will be considerable work done be- 
fore 50 years are gone by in the erection 
of heavy power transmission lines, par- 
ficularly for working lighting stations 
and railway plants in cities like Copen- 
hagen, Christiana, Christensand and Stock- 
holm. 

THE UNITED KINGDOM. 

Possibly the most unique feature in 
considering export matters is the demand 
for American goods in the United King- 
dom, and particularly in Great Britain 
itself. Consular reports from Birming- 
ham, London, Liverpool, Manchester and 
other great cities have shown that the de- 
mand for certain articles there is beyond 
the power of the British manufacturer 
to fill. As a fanciful illustration of this 
may be cited the demand for ladies’ shirt 
waists. The consul who reported this 
matter in particular threw up his hands 
and declared that, although British haber- 
dashers made such garments, they were 
the despair of every woman who tried 
them on; in fact, no American woman 
would recognize them for shirt waists. 
They were lacking in fit, cut, style and 
material. The percales and fine lawns 
that the American woman is accustomed 
to wear do not seem to lend themselves 
to British tailoring methods. It is the 
same in other lines of manufacture. 
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American builders have captured steel 
contracts and usurped the rights of the 
British manufacturers and builders time 
after time. The quality of steel sub- 
mitted, the time required for construction 
and delivery, and, in short, all the details 
which go to make up a thoroughly success- 
ful and businesslike contract have been 
American in many instances. 

It is a certainty that the British tech- 
nical press would not take so gloomy a 
view of American competition as it does 
were there not good grounds for fear. 
Time after time within the past few 
months the British manufacturer has been 
cautioned by his technical papers to wake 
up. Figures have been given showing 
the percentage of orders captured by 
Americans, and still there seems to be a 
steady stream of orders flowing over to 
this country. Two large electrical con- 
cerns, which are thoroughly American in 
their methods, management and the mate- 
rial they use, are doing an enormous busi- 
ness through their London offices, while 
their factories are located in other cities 
on the island. The United Kingdom 
has for so long been the leader in the 
export trade that it is only natural for 
the shock of discovery at our rapid en- 
croachments to be severe. Her career as 
the leader may not be terminated for some 
years to come, but with the United States, 
Germany, France and even little Japan 
steadily trespassing upon the time-hon- 
ored rights that the English mind holds 
so dear, and which are so nearly a part of 
his tenacious nature, the empire, as a 
manufacturing unit, must change its 
methods and from waiting for the orders 
to come in must go out and get them. 

THE PIIILIPPINE ISLANDS. 

Development in the Philippine Islands 
may be said to be at a standstill at the 
present time on account of the operations 
of our troops against the Filipinos. The 
country being more adapted to the man- 
ufacture of products other than mechani- 
cal or electric apparatus, and being large- 
ly given up in time of peace to farming 
and tobacco-raising, it is hardly likely 
ever to become a market for much elec- 
trical apparatus. Jn the larger cities on 
the island—towns like Manila, Iloilo, 
Cavite and Dagupan—some progress will 
undoubtedly be made in electric lighting 
and telephone matters. In the opinion 
of Mr. Carolan there may come a time 
when the big tobacco factories, where the 
famous Manila cigars and cigarettes are 
made, will be lighted by electricity. He 
thinks, also, that there is a field for the 
telephone to a moderate extent, but only 
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in the cities proper, the outskirts being 
settled by people who have practically no 
necessity for rapid communication. The 
electric light may come to be adopted on 
the farms, but this statement is only con- 
jectural. The principal products of the 
island are tobacco, hemp, matting and 
some coffee. The means of transporta- 
tion now are horses and mules, the China 
ponies being greatly in evidence. There 
is little likelihood that, except in the cities 
themselves, the electric railway will meet 
with much favor. Manila possesses a tram- 
way at the present time, which, in the 
course of a few years, will probably be 
turned over to an electric system, and a 
line from Cavité might pay. But the lack 
of wealth, the unsettled condition of the 
country and the nature of its products, 
development along electrical lines will be 
slow, and possibly in the nature of an ex- 
periment. 
THE BRITISH COLONIES. 

Canada—Being a British possession, 
the Dominion naturally prefers goods 
manufactured in the United Kingdom, 
but it is nevertheless a fact that a very 
considerable portion of the arc lamps used 
for lighting in several of the large cities 
were made in New Jersey, while the Can- 
adian General Electric Company is a 
thriving corporation whose product and 
output are very material factors in the 
commerce of the Canadian provinces. 
In spite of the preference for British 
goods the prices offered the Canadians by 
American manufacturers have to a great 
extent obtained the business and, unless a 
radical change is made in British business 
methods, are likely to do so for some time 
to come. The development in Canada 
will probably be along the lines of tele- 
phone and electric lighting industries. 

Africa—South Africa is a very good 
field at present but a good proportion of 
the trade is going to Germany. The de- 
velopment there scems to be principally 
in electric lighting supplies and the terri- 
tory is good because it is new. The ma- 
terial and machinery offered by the Ger- 
man manufacturers is certainly no better 
than that produced in the United States 
and the reason for the adoption of Ger- 
man goods may possibly lie in the bond of 
sympathy between Briton and Teuton, 
but 1s more probably the result of lower 
prices and quicker deliveries. It is cer- 
tainly necessary that Americans should 
delay no longer but get their representa- 
tives at work in the field properly equipped 
with the necessary information and sam- 
ples. Germany has already done this to 
a greater extent than we have and the re- 
sult is manifest. 

Australasia—Here the situation is 
about equally divided between tramways 
and telephones. The local parliament 
(at Sydney, N. S. W.) has called for 
tenders for changing the street railway 


lines now in operation in Sydney over 


from horse to electric power. Consider- 
able activity is manifested in telephone 
and telegraph lines and supplies and it 
is to be noted with pleasure that we are 
obtaining a good portion of the trade. 
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Much British machinery is being uscd, 
but the promising condition of the import 
trade, particularly with reference to the 
United States, augurs more business in the 
future along the same lines. 

With the other colonies it is much the 
same. The West Indies are using large 
quantities of railway supplies, steel and 
similar finished products. Bermuda is 
not advancing very rapidly, though there 
is activity in the British Navy Yard. 
The Bahamas have their future princi- 
pally before them and the attitude of the 
people is friendly in the main to any en- 
terprise for the development of the 
islands, 

A cursory review of the entire situation 
shows that the facts deduced are not in 
the light of invidious comparisons, but 
merely a plain statement of facts. The 
American nation as a manufacturing unit 
seeks to increase its market, but does it 
in a perfectly legitimate way, endeavor- 
ing to crowd no one out. Business com- 
petition is recognized as honorable, having 
the prestige given it by the long experi- 
ence of British manufacturers; and 
though we may be somewhat keener and 
more alert to seize opportunities through 
our enterprise, we got our training from 
them in the first place, merely having 
earried their principles a little farther. 
The infant is gaining muscle, and the 
parent is not gaining strength. The traits 
that made the Anglo-Norseman the victor 
of the world 500 or 600 years ago are not 
the ones to win commercially to-day. The 
bulldog is an excellent fighter,—he holds 
on until killed; but the fox terrier is the 
strategist. German competition in en- 
tering the field is of decided advantage 
to us. The verv fact that a keen, alert 
rival is in the field with material fully as 
good as ours, business methods that are 
above reproach, and a good-natured will- 
ingness to accept the imposed conditions 
is a stimulus which we should not fail to 
appreciate. It is but natural to desire 
all the business we can take care of, and 
so far we have not had as much as that. 
Every German manufacturer feels exact- 
lv the same, doing his best to obtain con- 
tracts wherever possible, and under the 
spur of our determined and energetic 
rivalry is doing more that he otherwise 
would have done. England’s business 
methods are somewhat different. Accus- 
tomed by long usage to being sought out 
as the head and centre of intellectuality, 
commerce and development, she is not so 
inclined to strain every nerve after busi- 
ness, but this condition is not to be last- 
ing. If she is to have her share in the 
markets of the world she must adopt dif- 
ferent methods and doubtless is doing so 
now. The customs of many years are 
very hard to overcome and it will be with 
difficulty that the English manufacturer 
will meet the swift and certain figures 
and terms of his competitors. The bull- 
dog spirit, however, that he has always 
manifested will come to his rescue and 
without doubt British manufacturers 
will soon be seen coming to the front 
again and forcing the competing world 
to still further exertions. 
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Views, News 
and Interviews 


An endowment of $1,000,000 was made 
hy the late Philip D. Armour, before his 
death, to the Armour Institute of Techs 
nology, of Chicago, which will be affiliated 
with either the University of Chicago or 
the Northwestern University. 


< 


One of the thieves who have recently 
stolen many thousand feet of trolley-wire 
from the North Hudson County, N. J., 
trolley line, was captured by the boss line- 
man, and is believed to be the leader of an 
organized gang. The thief resisted ar- 
rest, but the lineman succeeded in lodging 
him in jail. 

In New South Wales, Australia, the 
wages paid for skilled machinists average 
$10.84 per week; for electroplate finish- 
ers, $15.84; for coppersmiths, $15.60; for 
engineers, $15.84, and for brass mould- 
ers in the engineering trades (bench 
hands), $10.56; coppersmiths. $12.48, 
and engineers, $13.32. 

A gentleman in Montclair, N. J., ran a 
small needle into his right hand several 
vears ago and efforts to remove it were 
unavailing. Since that time he has suf- 
fered intense pain in different parts of his 
body at intervals, and recently was an- 
noved by a stinging sensation in one of 
his legs. A physician examined the leg 
with X-rays and found the needle, which, 
on being removed, was found to be as 
bright and clean as when it entered his 
hand. 


—— 


A bill recently introduced into the Leg- 
islature at Albany, N. Y., will, if passed, 
make the police telegraphers eligible to the 
actual pay of a sergeant, and promotion 
on examination to the rank of captain. 
Prior to the enactment of the charter of 
Greater New York the telegraph operators 
ranked as sergeants, but under the new 
charter they are simply telegraph opera- 
tors drawing a salary of $1,900 per an- 
num, besides losing the chance for promo- 
tion and their eligibility to try examina- 
tions for the captaincy. If the bill beeomes 
a law, the telegraph operators will receive 
$2,000 per annum. 

A good story is told of a London trolley- 
car conductor, who had just discovered 
that one of his passengers had given him a 
bad shilling. A lady who was sitting in the 
car beside a small child paid but a single 
fare. The conductor was irate and said: 
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“Look here, ma’m, you will have to pay 
for the child as well as yourself.” 

“I won’t,” answered the lady. 

“Then I'll put the child off,” replied the 
conductor, as he rang the bell. 

“You don’t dare,” flashed the woman. 

The conductor lifted the child and 
placed her outside the car. “There,” he 
remarked, feeling somewhat better, “you 
will find your child on the pavement.” 

“My child?” she snapped. “It isn’t 
mine.” 

“Whose is it, then?” gasped the con- 
ductor. 

“I haven't the slightest idea,” she coolly 
answered. 

Then the child’s mother, who had been 
engaged in an exciting discussion with a 
friend over the merits of a new dress, 


awoke to the fact that her child was miss- ` 


ing, and the fireworks that scintillated 
around the conductor’s head made him 
think that a whole battery of fuses had 
blown out all at once. 


———  __ 


M. Camille Flammarion, the well-known 
French astronomer and author, has devot- 
ed considerable time to the study of 
the effects of lightning on men, animals 
and other objects to illustrate the freak- 
ish manner in which the mysterious fluid 
acts. During August of last year a young 
man was struck by lightning and carried 
a distance of 50 vards without being in 
the least conscious that anything unusual 
had happened to him until the lightning 
threw him against the wall of a house, 
Where he received a slight wound in the 
knee. Two cows, which were, 200 vards 
from him when the bolt fell, were killed. 
Three soldiers are said to have sought 
refuge under a linden tree during a storm, 
and all three were struck by lightning and 
killed as they stood side by side. Though 
dead, they maintained their erect position, 
but their bodies, when touched, crumbled 
away into dust. Two peasants were pre- 
paring to eat their breakfast, when sud- 
denly the dishes were thrown to the 
ground, the bread, cheese and fruit van- 
ished from the table and they themselves 
were covered with straw. On another oc- 
casion a man walking through Nantes 
was suddenly enveloped in lightning, yet 
remained uninjured. When he reached 
home, however, and opened his purse; 
which had contained two pieces of silver 
and one of gold, he found that the gold 
piece had vanished and in its place was 
a silver piece. The lightning had, m 
fact, pierced through the leather of the 
purse and had covered the gold piece with 
a coating of silver taken from the other 
two coins. 
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Recent Fiectrical 


Patents AAA 


A new fuse box that automatically 
closes the circuit again after the fuse has 
been blown, has heen the subject matter of 
a patent granted to John F. Lyons. He 
provides a pair of terminals to which are 
fastened the line wires. 'and are connected 


ELECTRIC Fuse Box. 


by the usual fus: wire. Pivotally mounted 
upon one of these terminals is a bridge 
which is adapted to be swung so that it 
will contact with the other terminal. A 
spring secured to this bridge is adapted 
to force the same into its operative posi- 
tion. This bridge is made of some insu- 
lating material, the contacting portions 
being of metal and connected by a fuse 
wire. It is normally held open by means 
of a rod that bears against its under side 
and rests upon the fuse wire that directly 
connects the terminals. As long as the 
fuse wire is unbroken therefore the pivot 
bridge will be held open, but should the 
fuse be blown the rod will drop from 
under the bridge and the spring will 
throw it into contact with the opposite 
fuse block, whereupon the current will 
pass through the fuse wire carried thereby. 

A resistance coil of novel construction 
consists of a tubular core of fireproof in- 
sulating material, such as asbestos or 
porcelain, upon which are wound the coils 
of resistance. Through the hollow in- 


Evectric HEATER. 


terior of the core a rod of conducting ma- 
terial is passed, having at one extremity 
a cap or end piece, also of conducting ma- 
terial, and in electrical contact with the 
rod. This end piece has on it a lug with 
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a set screw for the attachment of one end 
of the coi]. At the other end of the core 
is a second cap of conducting material 
mounted concentrically with the rod but 
insulated therefrom by a bushing. This 
cap also has a lug for the attachment of 
the second end of the coil, and another 
lug which forms a binding-post. The 
rod is threaded at its upper end to re- 
ceive nuts, one of which serves to clamp 
together the coil with its caps and insu- 
lating bushing and washers as a whole. 
and the other serves for the connection of 
electrical conductors, thereby forming the 
second terminal of the coil. Suitable 
brackets are provided for supporting the 
entire device. By this arrangement a 
great many of these coils may be placed 
together, as they occupy but little space. 
The inventor of this device is Arthur (. 
Eastwood, of Cleveland, Ohio. 

For the purpose of protecting the me- 
tallic fastening portions of incandes- 
cent electric lights, Edward Eckl, of Mil- 


INCANDESCENT LAMP PROTECTOR. 


waukee, Wis., has devised a simple con- 
struction on which he has been granted 
a patent. The device is intended es- 
pecially for outdoor work such as electrical] 
signs. A base board is provided upon 
which the socket is secured, and a pair of 
cleats are placed upon cach side of the 
socket. Secured to these cleats is a cover 
having an opening in it in which is ar- 
ranged the outer end of the socket that 
receives the lamp. Surrounding this 
opening is a collar or bushing through 
which the lamp is passed; this collar may 
be made of metal or porcelain and has a 
hase flange through which securing screws 
are passed. It is contracted at its outer 
end and provided with an outwardly 
flaring flange. In this manner, the 
socket and metallic portions of the lamp 
are completely protected from the cle- 


ments. 
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Another inventor has also been work- 
ing on the above idea, and accomplishes 
it in a very much simpler manner, al- 
though, perhaps, it does not afford as 
much protection. In his construction, 
it simply makes an outward bulge on the 
base of the lamp, this bulge overhanging 
the metallic portion. It is claimed for 
this that the moisture or other deleterious 
substances are checked by this annulus or 
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rib and drop off the globe before they 
come into contact with the metallic por- 
tions of the lamp. The inventor is 
Charles A. Chase, of Chicago, Ill., who 
has assigned his entire interest in the 
patent to the General Incandescent Lamp 
Company, of Cleveland, Ohio. 


—__ -——-9 d o 


The Stanley Electric Manufacturing 
Company. 

The Stanley Electric Manufacturing 
Company at its annual election of officers 
held recently at Trenton, N. J., reelected 
Dr. F. A. C. Perrine president. Under 
Dr. Perrine’s energetic management the 
affairs of the company have progressed 
rapidly and a very large extension of the 
works at Pittsfield, Mass., has been found 
necessary and is now being carried to com- 
pletion. The other officers of the com- 
pany elected were W. W. Gamwell, treas- 
urer, and W. Taylor, secretary. 
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During December last the imports of 
clectrical goods and apparatus into 
English ports were £147,205, as compared 
with £149,327 in the same month of 1899. 
For the entire past year the value of such 
imports is returned at £1,205,965. Up- 
wards of 50 per cent of such imports were 
from the United States. 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES—IV. 


dei 


BY A. E. DOBBS. 


THE HANGING OF CABLE SPANS. 

One of the mistakes made by many of 
the new companies is in purchasing wire 
upon which to hang the cable that is in- 
adequate to perform the work required of 
it, and yet this is a matter that requires 
more thought than is generally given it 
because none but those construction men 
who have had a long experience appreciate 
just what the strain on a span wire really 
means, or what the ultimate result of a 
continuously heavy strain in all kinds 
of weather really means to a wire that is 
pulled up to the full limit of its carrying 
capacity. 

We have sometimes seen 100-pair cables 
hung on ordinary five-sixteenths strand 
which could not be drawn tightly enough 
to support them properly, with the result 
that there was five or six feet of dip in a 
comparatively short span which, to say 
the least, looks very slovenly. The wire 
used for cables is generally made up of 
seven strands twisted together, as shown 
in Fig. 3. An ordinary half-inch strand 
of this kind has a breaking strength of 
from 8,000 to 10,000 pounds and nothing 
smaller or weaker than this should be 
used in hanging a 100-pair cable. 

These “messenger” cables, as they are 
called, should be galvanized with the same 
care as the best wire used in construction 
work and subjected to the same tests as 
used for what is commonly called double 


galvanizing, namely : 

“The wire to be dipped in a strong solution 
of blue vitriol (sulphate of copper) and al- 
lowed to remain therein for one minute, 
withdrawn and wiped dry; this operation 
to be repeated four times, when, if the wire 
remains black, or bright, after the fourth 
immersion, it shows that the galvanizing 
has been well done, but if it shows a cop- 
per color, it shows that the zine coating is 
too thin, and such wire will be rejected.” 


If strand wire is purchased from the 
jobbing houses, it will be necessary to 
specify this test or the chances are that 
the order will be filled with a cheaper 
wire, as competition will sometimes make 
them figure in the cheapest wire they have 
in stock instead of the best, although they 
will give a price on the best if asked. In 
drawing up specifications this must be 
clearly understood. — 

Even a cheaper galvanizing can how- 
ever be preserved a much longer time by 
covering it with a mixture of creosote and 
raw oil which will also make the cable run 
smoother as it is hung up and therefore 
this mixture will be an advantage applied 
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to any span wire even though well gal- 
vanized. 

The common wire which is carried in 
stock by supply houses is a mild steel, and 
when hung up in the air, even though 
drawn up tightly at the beginning, often 
begins to sag down after a short time due 
to the elongation and for the best class of 
work it is better to use a higher grade of 
steel which is made in four different 
grades, the following table showing the 
different breaking stresses, and compar- 
ative prices of each at the present time: 
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strength. Wire strand, therefore, should 
therefore be ordered in terms of length 
instead of weight and the size of the strand 
specified, as well as the diameter; al- 
though if ordered as 7 by 8 (seven-strand 
No. 8) you will get the wire wanted, no 
matter how it may be twisted. 

Therefore in buying strand it will be 
well to specify as follows, and to see that 
it complies with the specifications when 
it arrives. 

“Prices are asked on ——— feet of —— 
(give size) strand or messenger wire, the 


Figs. 3-11.—TELEPHONE LINE MATERIAL. 
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The comparative prices are the list per 
100 feet, but as prices are changing they 
are only given in order to form a basis of 
comparison as to first cost, and may be 
estimated at the following rate: 
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If this strand is purchased by the pound 
the purchaser is liable to pay more, or get 
a lighter weight wire than he bargains for, 
as seven-strand No. 9 can, by twisting 
somewhat closer, be made to look as large 
as a seven-strand No. 8, and weigh 
nearly as much, but it will not have the 


same to be composed of seven strands of 
(size of wire in the strand) wire, of 
a strength equal to (mild steel, 
Siemens-Martin, high strength or extra 
high strength or in pounds if preferred), 
the same to be heavily galvanized to stand 
the usual acid tests (insert the test given 
above if desired).” 

This will insure the purchaser getting 
what he pays for and there will be no 
chance for any misunderstanding on the 
subject. 

The stronger the wire the more difficult 
it will be to handle, as it is harder steel, 
but the difference is very little to a line- 
man who understands his business, while 


the harder steel will not sag down as the | 


milder steel is apt to do. Now, while 
the writer would recommend the stronger 
grades of steel, he would not recom- 
mend that purchasers should buy 4 much 
smaller size of strand, as there is a limit 
beyond which it is not safe to go. Thus 
a nine-thirty-second strand of extra high 
strength steel is stronger than the one- 
half-inch mild steel, but the larger strand, 
on account of its greater size, will resist 
corrosion longer, and for 100-pair cables 
it is not a good plan to use any wire 
smaller than seven-sixteenths. In the 
total cost of the cable the strand plays 
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but a very small part, and it does not pay 
to allow a safety factor of two, which 
some manufacturers recommend, when 
you can have a safety factor of three or 
four just as well as not. Then, if the 
cable terminal poles are well anchored, 
there is no reason why the cable should 
not stay pulled up in place for a long term 
of years. Where a cable system is adopt- 
ed—and it should be in all exchanges of 
any considerable size—the work should be 
put up permanently. This telephone 
business is no child’s play and we fear that 
some of our friends do not take it seriously 
enough to make a complete success of it. 
OTHER CABLE FITTINGS. 

To hang the cable span, or messenger 

wire, as it is sometimes called, on the pole 


Vie. 10.—SHow1ne METHOD OF ANCHORING A 
DEAD-ENDED MESSENGER WIRE 


where only a single span is required, some 
such a device as that shown in Fig. 4 is 
the most suitable so far devised. This 
should be galvanized if it is possible to 
obtain it so, but if not then it should be 
saturated in creosote or raw oil in order to 
prevent electrolytic action between the 
plain iron and galvanized strand which 
is otherwise likely to take place. 

When, however, two or more cables are 
to be strung, then an angle iron arm sim- 
ilar to that shown in Fig. 5 should be 
used. As the length of this arm is about 
48 inches there is room on it for six ca- 
bles by placing the messenger wires six 
inches apart, and still leaving a spacing of 
20 inches in the centre for the linemen 
to pass between on their way up the pole. 
While on this subject of hangers it might 
be well to mention that one company uses 
the ordinary three-bolt guy clamp shown 
in Fig. 6, securing it to the pole by means 
of a lag screw through the centre hole and 
using the two end bolts to clamp the wire. 
This can only be used on a straight line 
howėver, where there is no greater strain 
upon it than that of holding the weight 
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of the cable, although in turning corners 
it may be used to advantage, as properly 
placed the span wire will not make as 
abrupt a turn, as there will make two 
moderate angles in the wire instead of one 
acute one, as in the regular form of cable 
hanger. 

In making up the ends of the cable 
span, the ends can be secured in two ways: 
First, by means of a half splice, similar 
to a rope splice, which is a very secure 
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method of fastening it, but most con- 
struction men at the present time prefer 
to secure the ends by means of clamps 
similar to those shown in Figs. 6 and 
7, for the reason that it sometimes be- 
comes necessary to change, or pull more 
slack out of a guy or messenger wire, and 
at the same time to save all the wire there 
is, which the clamp readily allows. 

In the selection of a cable hanger there 
are several different kinds to choose from, 
but those made of solid or soft cast iron 


-are not desirable, because, in pulling the 


cable through, it sometimes happens that 
the men engaged in “passing cable” get 
careless or the cable is pulled faster than 
they can handle it and a hanger catches 
at a span hanger, and the cable is almost, 
or entirely, cut in two before the signal 
can be passed to stop, or release it; be- 
sides, a rigid hanger is lable to in- 
juriously compress or, by rusting, other- 
wise injure the cable. A hanger there- 
fore should not injuriously compress 
the cable nor should it be so strong 
that it can not give should a strain 
be thrown upon it, and these con- 
ditions are best met in the hanger shown 
in Fig. 8, which consists of a strap of 
sheet zinc locked in position by the hook 
attachment. As there are two or three 
variations of the zinc strap hanger on the 
market, this notice can not be construed 
as an advertisement. A very neat and 
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efficient hanger, though rather expensive 
in the matter of labor, is that shown in 
Fig. 9, which is simply a cable lashed 
with marlin twine. If the ends are care- 
fully concealed, as they should be, this 
makes the neatest method of hanging a 
cable, the tying in being done after the 
cable is pulled through. 
ANCHORS AND GUYS. 


Anchors should be placed before the 
messenger wire is pulled up, and the mes- 
senger wire should generally be carried 
back one section further than the cable 
itself, in order to leave the cable pole 
clear, unless it should happen that there 
was only one messenger wire, in which 
case it may be dead-ended at the cable 
pole. 
One of the most convenient anchors 
to be found is a railway tie, which may 
be buried from six to ten feet in the 
ground, according to the strain upon it; 
it may also be weighted with rocks 
or set in cement to hold it more firmly in 
place. The strain upon a messenger wire, 
properly pulled up, is from 2,000 to 3,000 
pounds, and the size of the anchor rod 
should be calculated for twice this amount 
at least. In order to understand this more 
clearly, let us refer to Fig. 10, which 
shows an anchor holding a dead-ended 
messenger wire. Let us suppose the strain 
on the messenger to be 2,000 pounds and 
placed at a height of 20 fect from the 
ground and the anchor placed 20 feet back 
from the pole, which gives an angle of 45 
degrees to the anchor wire. By actual 
experiment it has been demonstrated that 
the strain on the anchor would be one and 
one-half times this, or 3,000 pounds, and 
the closer the anchor is placed to the pole 
the greater the strain. Thus leaving the 
messenger still 20 feet from the ground 
and moving the anchor in to 15 feet from 
the pole, increases the strain on the pole 
to 3,500 pounds. Bringing it in to within 
10 feet of the pole brings it up to 5,000 
pounds, and within five feet to 8,000 
pounds, 

It must not be supposed that the pole 
will hold any of this strain, as it should 
not be expected to, for all the weight 
should come on the anchor. 

In order to keep the strain on the wires 
from compressing the pole it should be 
protected with a strip of galvanized sheet 
iron tacked to the pole underneath the 
turns of wire. 

For holding the strain of two messen- 
gers, one three-quarter-inch rod is suff- 
cient if placed far enough away, but for 
more than this, a rod of 10 feet long and 
one inch or more in diameter should be 
used. These rods should be galvanized 
and have the eye at the upper end well 
welded to prevent possible pulling out. 
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BRIIISH ELECTRICAL NEWS. 
[From a Special Correspondent.} 

Professor J. A. Fleming, who is well 
known across the Atlantic, has brought 
down upon himself a heap of criticism, 
adverse and otherwise, by an article in the 
current number of the Nineteenth Cen- 
tury—and After, a popular technical 
‘monthly magazine, entitled “Official Ob- 
struction of Electric Progress.” In this 
he attacks the British Government in no 
uncertain manner, and starts off as fol- 
lows: “In detailed improvements or adap- 
tations we have not been backward, but if 
we except the inventions of Lord Kelvin 
in connection with submarine telegraphy, 
Mr. Swan in electric lighting and the con- 
tributions which the late Professor D. E. 
‘Hughes made to telephony by the inven- 
tion of the microphone, it is difficult to 
name any first-rate new adaptation of elec- 
trical discovery for practically useful pur- 
poses in the last 30 years which has not 
come to us from non-British sources. . . . 
Why should the transformation of electric- 
al knowledge into useful arts go forward 
more rapidly in other countries than in 
Great Britain?” For this state of affairs 
he blames the government of 1870— 
which created the telegraph monopoly— 
and the subsequent governments generally 
on account of their partiality for munici- 
pal trading and the Board of Trade. He 
stigmatizes all government officials as slow, 
cautious and fond of keeping themselves 
well in the foreground, with an eye to pro- 
motion, rather than any love of furthering 
the interests of the nation. A bone of 
contention made much of in his article is 
the 10 per cent royalty which the National 
Telephone Company has to pay to the 
Post Office, which, up to now, has amount- 
ed to £1,081,490, and he makes the follow- 
ing statement in connection therewith: 
“When the telephone first made its ap- 
pearance the technical experts of the Post 
Office laughed at it as a toy. It was only 
when they were convinced of its utility 
by hard facts that they set in motion the 
legal machinery which enabled them to 
bring it within the grasp of the Telegraph 
Acts.” 


Naturally Professor Fleming covers a 
vast field of electrical enterprise and in 
the light of his recent close connections 
with the Marconi Wireless Telegraph Com- 
pany it is not surprising that he should 
belittle the Post Office system of telegraph- 
ing without wires. This consists of two 
large coils of wire at the sending and re- 
ceiving stations, but the Professor rather 
sneeringly remarks that this entails the 
emplovment of more wire than if the two 
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places were connected together in the ordi- 
nary way. It goes without saying that the 
article has been frecly discussed in the 
press and it is evident by the mixed criti- 
cisms it has called forth that Professor 
Fleming is not exactly isolated in his de- 
nunciations. 


Apropos of Professor Fleming’s connec- 
tion with the Marconi Wireless Telegraph 
Company, it is interesting that he should 
have announced, a week ago, that Marconi 
has succeeded in transmitting over a dis- 
tance of 200 miles; viz., from St. Kather- 
ine’s Point, Isle of Wight, to the Lizard 
Head. He further publishes the fact that 
regular communication is now established 
between these two points and that two or 
more messages can be received simultan- 
eously at either end. Without doubt this 
is an important advance, and surely it 
is time that some extensive commercial 
application was made. 


From present appearances automobilism 
will be well served this season. The Auto- 
mobile Club of Great Britain and Ireland 
has arranged to hold another exhibition in 
London during May, as well as to under- 
take its 1,000-mile trip through the 
country. In addition, a number of meet- 
ings will be held at the Glasgow Exhibi- 
tion, where, by the way, a large amount of 
space will be reserved for this industry. 
T hope to deal with all these in due course. 


Speaking of the Glasgow Exhibition re- 
minds me that great progress is being 
made in this Scotch town with the inter- 
national exhibition there. An immense 
amount of space is taken up by the build- 
ings, which are practically completed. De- 
tails, up to the present, have not been very 
plentiful, but it has transpired that both 
electric and gas lighting will be utilized, 
the latter chiefly in the central portion of 
the grounds. An offer of 10,000 yards of 
aluminum for outside overhead are light- 
ing, by the British Aluminum Company, 
has been accepted. The exhibition is down 
to open in a few months’ time and I hope 
to have an opportunity of describing the 
principal electrical features later on. This 
is the first international exhibition of any 
note over here since 1862. 


In contrast to the opposition to the 
National Telephone Company in London, 
and the Postmaster General’s rigid re- 
fusal to allow the company to place any 
wires underground, is the knowledge that 
at Liverpool the very opposite is the case. 
It is under rather melancholy circum- 
stances, however, that I have to refer to 
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this matter. For some two years the Na- 
tional Telephone Company has been con- 
verting its Liverpool network from over- 
head to “underfoot ;” but a heavy fall of 
snow early in the month settling on those 
wires that still remain outside caused them 
to snap. The falling wires, coming into 
contact with the trolley wires of the ex- 
tensive municipal tramway system there, 
became charged with the 500 volts traction 
pressure and mixing themselves up with 
the passers-by resulted in two deaths and 
numerousinjuries, A big fuss has naturally 
heen occasioned and the blame seems to 
have been laid at the door of the trolley 
system of traction, which is quite erron- 
eous. However, I understand that the 
tramway authorities are considering the 
advisability of installing some form of 
guard wire as is the case at Glasgow. 


In the light of all this, it has surprised 
many engineers to find that the borough of 
Tunbridge Wells, a southern town of some 
importance, which, under a Post Office 
license, is being equipped with a munici- 
pally controlled telephone service, should 
have followed the old-fashioned policy and 
put up overhead wires. The first fall of 
snow succeeded in bringing some of them 
down, and the ratepayers are now asking 
why their money should be wasted in this 
manner. 


While still on the question of telephony, 
attention may be directed to the accounts 
of the National Telephone Company for 
the half-year ended December 31, last. 
The General Post Office authorities have 
organized a vigorous competition with the 
monopoly of the company, and themselves 
are at present laying wires under- 
ground in London for a municipal tele- 
phone service, and in addition are granting 
licences to numerous local bodies to lay 
down similar services. Naturally, all 
these schemes, being only in the “in prog- 
ress” stage, have had no effect upon the 
returns of the company for the period 
stated. The half-yearly meeting of the 
company was held on February 21, 
and, in view of the inevitable effect of all 
this competition, the question for the com- 
pany to solve was, in the words of the 
chairman: “Are we to cave in or to fight 
on?” The company’s license, held from the 
Post Office, expires in 1911, while it is open 
for the General Post Office to take over the 
concern by arbitration in 1904. Under 
these circumstances it is praiseworthy 
on the part of the shareholders to have de- 
cided on developing the business as much 
as possible until 1904, with the object, of 
course, of forcing the General Post Office 
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to pay a correspondingly increased price 
for the undertaking should they decide on 
The praiseworthi- 
ness of the action arises from the fact that 


the arbitration course. 


there is more risk in this than is apparent. 


ees 


A preliminary announcement has just 
been made that the Institution of Elec- 


trical Engincers will visit Germany early 
this Summer. The proposal is that a 
start should be made from London on 
Saturday, June “2, reaching Berlin vig 
Hanover. The visit to Berlin will termi- 
nate on Thursday, June 2T, but for the 
convenience of members it has been ar- 
ranged that they may extend their stay 
and journey on to Dresden, N uremburg, 
Frankfort, Cologne and so back to Lon- 
don. Invitations for the present trip 
were received during the visit to Switzer- 
land, two years ago, from Messrs. Siemens 
& Halske and the Allgemeine Elek- 
tricitéls Gesellschaft. 


After some 16 months comes some in- 
formation as to the use of the X-rays dur- 
ing the South African War. Lieutenant 
Bruce, of the Royal Artillery Military 
Corps, has been relating to the Reentgen 
Society his experiences during the slege 
of Ladysmith. In the last Soudan cam- 
paign, Lieutenant Colonel Battersby util- 


-ized a specially fitted up bicycle arrange- 


ment for working his dynamo and so 
charging his cells. Lieutenant Bruce, 
however, did not like this idea and went 
to Ladysmith from Cairo with absolutely 
no means of operating his dynamo, and 
his difficulties were accentuated by rea- 
son of the fact that no public supply exist- 
ed at Ladysmith. Ie succeeded, however, 
in belting his machine to the shaft of a 
local flour mill. Considering that this 
was the first time this sort of thing had 
been carried out under actual fire, no 
mean success has been achieved. The 
negatives obtained of the various injuries 
were remarkable considering the difficul- 
ties under which they were taken. Prob- 
ably the most pressing need of the X-ray 
operator is a good portable means of driv- 
ing the source of current. Lieutenant 
Bruce proposes a modification of the ordi- 
nary tricycle “petrol” motor and the idea 
is certainly a good one. Paraffin oil 
would probably be obtainable anywhere 
and a can of it should last a long time. 
If this could be managed it would seem 
that the batteries could be almost done 
away with, as the coil might be worked 
direct from the dynamo. 


Traction matters have been very much 
to the front in London during the month. 


ELECTRICAL REVIEW 


‘Admirers of the Central London Electric 
Railway, which js only six months old, 
have been afforded an opportunity of 
forming comparisons, on the financial 
side, between this line and the old estab- 
lished underground steam railway, by 
reason of the publication of both sets of 
accounts for the past half-year. The in- 
terest in the Central London Railway 
across the Atlantic should lie in the knowl- 
edge that the whole concern is American. 
The line had, to December 31, last, been 
running exactly five months, during which 
no less than 14,916,922 passengers were 
carried to and fro over the six miles of 
track. The revenue from passenger fares 
was £118,008 2s. 8d., while the total re- 
ceipts amounted to £119,899 18s. Od. 
The total expenditure reached £70,433 
19s. 7d., leaving a profit of £49,455 18s. 
öd., and, after providing fôr debenture 
interest, £39,152 8s. 4d. was available for 
dividends, which was distributed as fol- 
lows: 


Ordinary Shares, 214 per cent.. £24,622 10 0 
Preferred half Shares, 4 per 


COW: se ontario e tiaa 8,802 00 
Deferred half shares, 1 per 

CERE aces Bases cha tata tse en cde to 2,200 10 0 

ee et 

£35,625 00 


A sum of £3,527 8s. 4d. is therefore 
carried forward. The fare, I may men- 
tion, is a uniform one of Rd. For prac- 
tically a new venture, so far as London 
is concerned, it must be conceded that 
these figures are entirely satisfactory. 


In contradistinction to the above, some 
reference to the results of the underground 
“circle” line in London for the same peri- 
od should prove instructive. When the 
Central London Railway was first thought 
of, it was admitted on all hands that the 
inner circle line would suffer mostly, and 
so it has turned out. At its meeting 
the other day it was learned that no less 
a sum than £18,000 was lost during the 
time the Central London has been run- 
ning. This amount is accounted for in 
that the following number of passengers 
less were carried than in the preceding 
half-year : First class, 101,000 ; second class, 

12,000; third class, 964,000, making a 
total of 1,337,000 less passengers car- 
ried, obviously due to the competition of 
the Central London Railway. The di- 
rectors of the Metropolitan District (cir- 
cle) line have power to convert to elec- 
tric traction, and these figures are likely 
to hurry the matter forward. But, owing 
to the fact that both up and down tracks 
are laid in one tunnel—as well as other 
purely local considerations—much care 
and thought are being bestowed upon the 
question of what system shall be adopted. 
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Several firms have submitted schemes, and 
although it is a fact that nothing at all 
definite has been decided upon, the utiliza- 
tion of Messrs. Ganz extra high-tension 
system is said to be looked upon with no 
unfavorable eye. The Westinghouse com- 
pany and Messrs. Dick, Kerr & Company 
have also submitted proposals, however, 
and at present the matter is certainly in a 
state of quiescence. 

Another traction matter which is troub- 
ling London not a little just at present is 
the question of the sanction of the Board 
of Trade to the London United Tramways 
Company. For the best part of a year, 
now, this company has had a fairly exten- 
sive system of trolley tramways all ready 
for the cars to commence running, but are 
prevented from doing this owing to the 
Board of Trade not yet being convinced 
that the perfectly insulated return em- 
ployed is practically an ideal one. The 
reason for all this is the Opposition of the 
authorities of the Kew magnetic observa- 
tory, who, in spite of the elaborate tests 
and arrangements made by the company 
to prevent any interference with the mag- 
netiec records, persist in pursuing a dog- 
in-the-manger policy, for, although trial 
cars have been run over the lines for some 
time now, no definite official statement as 
to whether there really has been disturb- 
ance or not has yet been made. Mean- 
while, we have the spectacle of thousands 
of pounds worth of electric plant standing 
absolutely idle, and the only satisfaction 
the public are vouchsafed is that the lines 
will be worked as soon as the Board of 
Trade sanction is obtained. This, how- 
ever, seems as far off now as it was 12 
months ago. 


Although traditionally slow, the Lon- 
don County Council is surely pushing for- 
ward its idea of a conduit system for the 
tramways in its area. Briefly, the history 
of this move is as follows: Some two years 
or more ago Professor A. B. W. Ken- 
nedy was retained as the council’s con- 
sulting electrical engineer and at once 
visited the United States to mature his 
plans and advise the council upon the 
best system of mechanical traction for 
their present horse lines. After the usual 
delay, his report was issued and a certain 
amount of surprise was manifest when 
Professor Kennedy boldly championed 
the conduit system. Since the publica- 
tion of this report, the matter seemed to 
have sank into oblivion until, as a con- 
sequence of the Tramways Exhibition in 
London last year, it was announced that 
the Westinghouse company’s exhibit, con- 
sisting of a complete equipment of its un- 
derground conduit system, has been bought 
en bloc by the London County Council, 
and that trials were to be made at its 
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depot where the exhibit was installed. 
That was some six months ago and it was 
only last week that the next step was 
taken in the fact that the various London 
borough councils, and, of course, the press, 
were invited to a demonstration of the 
system which has now been finally set- 
tled upon and which has been submitted 
to the Board of Trade for approval. 
Naturally, every one expected to see the 
Westinghouse conduit, and no little sur- 
prise was apparent when it was discovered 
that the arrangements put down were en- 
tirely an idea of Professor Kennedy’s. 
By the quantity of printed matter issued 
by the Westinghouse company, it would 
seem that a certain amount of pique is 
the result. 

It is proposed to supply a pressure of 
500 volts continuous, and to employ 
double-deck cars on bogies with a seating 
capacity of from 64 to 70. The average 
speed in the busy thoroughfares is to be 
10 miles per hour. The conductors are 
of soft steel T-iron carried on insulators 
15 feet apart. An interesting feature 
about the latter is that they form the sup- 
port of the conductor which is practically 
hung from them by a curved piece of 
gun metal. The cast-iron yokes are at in- 
tervals of five feet and the depth to the 
base of the yoke is two feet one and one- 
half inches. Theconduit tube is of concrete. 
The technical press and others do not 
view the design of Professor Kennedy’s 
altogether with favor, but a man of his 
reputation is probably able to look after 
himself and it will be a surprising thing 
if, when the conduit is actually working, 
any material defect shows up. 

A. W. 

London, February 20. 
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The New York & New Jersey Tele- 
phone Company’s Annual Report. 


The annual meeting of the New York 
& New Jersey Telephone Company was 
held on March 1, 1901. The eighteenth 
annual report was submitted to the stock- 
holders by President Cutler, as follows: 

Your directors respectfully submit the 
following report of the result of the year’s 
operations of the company, and of its 
financial condition on December 31, 1900: 


TREASURERS STATEMENT. 
OPERATION. 
EARNINGS. 
Exchange service $1,372,916.29 


Pay stations..... 356,560.11 
Tolls ...ssssseso 965,341.18 
Private lines and 

leased instru- 

ments ........ 22,275.33 
Real estate...... 83,938.76 
Other sources... 26,449.40 

$2,827,481.07 
EXPENSES. 

General expense.. $504,613.20 
Operating expense 460,839.58 
Maintenance .... 727,508.05 
Reconstruction.. 120,140.58 
Royalties ....... 147,416.94 
Real estate ex- 

pense ......-. §8,084.89 


$2,018,603.24 
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Earnings over expense of oper- 


AUOD ated ca ticuees bie ses $808,877.83 
FIXED CHARGES AND TAXES. 

Interest ........ $72,271.73 

Taxes aise eens 102,459.39 
$174,731.12 

Net earnings applicable to 
dividends ............... $634,146.71 
Dividends ............ceecees 490,650.00 
Surplus earnings, 1900..... $143,496.71 
Surplus, January 1, 1900..... 1,933,112.85 


Surplus, December 31, 1900.. 
BALANCE SHEET. 


DECEMBER 31, 1900. 


ASSETS. 

Plant ceceeiseaes 4 $8,280,472.10 
Equipment ..... 1,111,010.72 
Real estate...... 1,007 ,360.41 
Supplies ....... 547,458.63 
Accounts receiv- 

able ees 725,844.48 
Treasury stock.. 165,600.00 
Stock and bonds.. 250,517.80 
Cash .....esess 228,398.04 

$12,316,722.18 
LIABILITIES. 


Capital stock.... $7,665,600.00 
General mortgage 
bonds ........ 1,339,000.00 
gages ........ 111,500.00 
Vouchers and ac- 
counts payable. 
Bills payable.... 
Reserve for ac- 
crued interest, 
ClO eases 
Reserved for div- 
idends declared 
December, 1900, 
payable Janu- 
ary, 1901...... 
Surplus, Decem- 
ber 31, 1900... 


376,197.47 
530,000.00 


30,315.15 


187,500.00 
2,076,609.56 


$12,316,722.18 
COMPARISON. 


1900, 1899, Changes. 
Gross earnings. .$2,827,481.07 $2,381.368.95 $446,113.12 ine. 


Oper. expenses.. 2,018,603.24  1,618,191.84 400,411.40 inc., 


Earnings overex- 
penses.. .... ss. $808,877.83 
Fixed charges, 
taxes and divi- , 
i 665,381.12 


$143,496.71 


510,406.87 124,974.25 inc. 
$222,770 24 $79,273.53 dec. 
The expenditures during 1900 for con- 


struction purposes have been as follows: 
Aerial exchange and private 


LIN OS: Moe eg dnsiae) aada na $349,939.00 
Underground conduits and ca- f 
WIGS: zeon Chee ern ha etait ea anes 644,695.00 | 
Trunk lines... dii0 caird eae a 153,317.00 | 
Equipment ....ssssessssecsa.s 222,257.00 
Real estate......... 2... ee eee 55,034.00 
LOCAL, j2van dada teehee $1,425,242.00 


The number of stations connected with 
the company’s system on December 31, 
1900, was 35,176, a gain during the year 
of 7,103. Previous year’s gain was 6,008. 

The earnings from tolls for intercom- 
munication between exchange centres were 
$965,341.18, a gain of $155,634.77 over 
earnings from saine source during the 
previous year. 

Your directors see no reason to doubt 
that the increasing demand for telephone 
service in our territory which has existed 
in past years is likely to continue for sev- 
eral years to come. To supply this de- 
mand will require a constant enlargement 
of plant. 


$2,076,609.56 


r 
$763,177.11 $45,707.72 inc. 
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The last issue of new stock nearly ex- 
hausted the authorized capital of the 
company, and your directors deemed it 
wise to suggest an increase of capital be- 
fore making a further issue to meet future 
requirements. 

A special meeting of stockholders has 
been called to meet directly following the 
regular annual meeting of the company 
to consider this suggestion.: If it shall 
be your pleasure to vote the proposed in- 
crease, it is the intention of your board 
of directors to offer the new stock from 
time to time in such amounts as the best 
interests of the company may seem to 
dictate. 

The replacement of the old central 
office system of operation by the improved 
system, which was commenced during 
1899, has been further progressed during 
the past year. At this time the improved 
apparatus is in successful operation at 
our five most important exchanges—Main, 


` Williamsburgh and Bedford, in Brooklyn, 


and Newark and Paterson, in New Jersey. 

The introduction of the new system 
at some of the exchanges next in im- 
portance to those above named is under 
consideration. 

These changes necessitate large charges 
against our earnings account to cover re- 
construction costs and a proper allowance 
for depreciation in value of the replaced 
apparatus. The charges against recon- 


‘struction and maintenance account (taken 


from the earnings) for the year 1900 
amounted to $847,648.63. 

No new competing systems have been 
inaugurated in our territory since the date 
of our last annual report, and those then 
in operation do not appear to be very pros- 
perous or to have extended their opera- 
tions in any considerable degree. 

We take pleasure in expressing our ap- 
preciation of the fidelity and ability with 
which the heads of the various depart- 
ments, and the employés generally, have 
performed their various duties. Their 
zealous and harmonious service in the 
company’s interest has contributed very 
largely to its success. 

For the Board of Directors, 
CHARLES F. CUTLER, 
President. 


New York, February 20. 


It was voted to increase the capital 
stock of the company from $8,000,000 to 
$15,000,000, the increased capital to be 
issued at the discretion of the board of 
directors. The following-named gentle- 
men were reelected members of the board: 
Charles F. Cutler, New York, N. Y.; 
Alexander Cameron, Brooklyn, N. Y.; 
Joseph P. Davis, New York, N. Y.; 
Chas. A. Nichols, Springfield, Mass.; 


Hugh Kinnard, Newark, N. J.; William 
D. Sargent, Brooklyn, N. Y.; David B. 
Powell, Brooklyn, N. Y.; George H. 
Prentiss, New York, N. Y.; Felix Camp- 
bell, Brooklyn, N. Y.; Edward J. Hall, 
New York, N. Y.; Henry Sanger Snow, 
Brooklyn, N. Y., and Zenas Crane, Dal- 
ton, Mass. 
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Drs. Duncan and Hutchinson Appointed 
Consulting Electrical Engineers to 
the Rapid Transit Comimission. 
` Dr. Louis Duncan and Dr. Cary T. 
Hutchinson have been appointed consulting 
electrical engineers to assist Chief En- 
gineer William Barclay Parsons, of the 
New York City Rapid Transit Commis- 
sion. Messrs. Duncan and Hutchinson 
will have charge of all the electrical work 
ta be done in the tunnel now building in 

New York. | 
Dr. Louis Duncan is a graduate of the 
United States Naval Academy, of the 
class of °80. Shortly after graduation he 
was called to Johns Hopkins University 
to establish and take charge of the depart- 
ment of electrical engineering, of which 
he was the head practically during the 
entire continuation of this course there, 
that is, until 1898. In 1891, he, with 
Messrs. Sprague and Hutchinson, formed 
the firm of Sprague, Duncan & Hutch- 
inson. Since the dissolution of this firm 
he has been practicing electrical engineer- 
ing alone. He was in charge of much of 
the work on the Baltimore & Ohio tun- 
nel plant, the systems of the Baltimore 
Traction Company, all of the underground 
conduit work in Washington; was chief 
engineer of the Third Avenue Railroad 
Company, of New York, and many other 


similar enterprises. He has made a spe- 


cialty of investigations and reports on con- 
struction and operation of electrical pro- 
jects for capitalists. Recently he was 


chief engineer of the independent tele- 


phone companies in Baltimore and Pitts- 
burgh, and now in Philadelphia. Dr. Dun- 


.can was for two terms president of the 


American Institute of Electrical Engi- 
neers, after having previously served as 
vice-president. 

Dr. Cary T. Hutchinson was graduated 
from Washington University, St. Louis, 


in 1886, and from Johns Hopkins Uni- 


versity in 1889, with the degree of Ph.D. 
He has been connected with the Sprague 


‘Electric Railway and Motor Company, 


and the Edison General Electric Company 
at Schenectady, and was a member of the 
firm of Sprague, Duncan & Hutchinson. 
Since the dissolution of this firm in 1893, 


he has practiced as a consulting electrical 
engineer. He was actively engaged in all 


the work that Sprague, Duncan & Hutch- 
inson undertook, and has since had charge 
of the engineering work of the Lachine 
Rapids Power Company, Montreal; Bak- 
ersficld Power Company; Hudson River 


: Water Power Company, and others. He 
“ib a vice-president of the American Insti- 
tute’ of ‘Electrical Engineers. 


Drs. Duncan and Hutchinson have been 
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since 1891 associated in much of the im- 
portant electrical engineering work that 
has been done. They, in conjunction with 
Mr. Sprague, designed and built the first 
large electric locomotive, in 1891, for the 


Dr. Loris Duncan. 


North American Company. They were 
the engineers of the Baltimore & Ohio 
tunnel work, completed in 1894, and which 
has been operating so much to the satis- 
faction of the Baltimore & Ohio Railroad 
Company that this company has now 


Dr. Cary T. HUTCHINSON, 


„asked them to investigate the proposition 
of conducting their entire train service 
over the Allegheny Mountains by elec- 
tricity. This will be one of the most ex- 
‘tensive electric traction problems ever 
undertaken. Dr. Duncan is a well-known 
authority on all matters pertaining to 
electric traction, transmission and storage 
battery matters, and has been associated 


‘With a number of enterprises of this char- 
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Wall Street and the Electrical 
Stock Market. 


On the New York Stock Exchange, 
General Electric closed the week at 215 
bid and 216 asked, showing a gain of 5 
points. Metropolitan Street Railway, of 
New York, closed at 165 bid and 16514 
asked, indicating a gain of 41% points for 
the week. Brooklyn Rapid Transit closed 
at 785g bid and 7834 asked, indicating a 
gain of 414 points. Third Avenue Rail- 
road closed at 12114 bid and 12214 asked, 
showing a gain of 214 points. Manhattan 
Railway, of New York, closed at 119% 
bid and 11914 asked, showing a gain of 
15s points for the week. 

On the Boston exchange, American 
Telephone and Telegraph closed the week 
at 160 bid and 161 asked, showing a gain 
of 2 points. Erie Telephone closed at 
5215 asked and no bid price quoted, show- 
ing a gain of 214 points in the asked 
price over last week. New England Tele- 
phone closed at 135 bid and no asked price 
quoted, indicating no change for the week. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. The net 
earnings of $1,317,865 reported by the 
Electric Storage Battery Company for the 
year 1900 are over 71% per cent, or nearly 
$17,000,000 capital outstanding, of which 
amount $5,000,000 is preferred. It is 
stated that $400,000 above the 5. per cent 
dividends on each class of stock carried 
to the credit of the surplus account ig be- 
ing used as working capital in the busi- 
ness. In 1899, the profits of the com- 
pany included profits from electric vehi- 
cle investments, while the profits for 1900 
are said to represent entirely the regular 
receipts from the storage battery business. 
The company has paid off a $400,000 
mortgage, and $300,000 of accumulated 
dividends in the last two years. Electric 
Company of America closed at 834 bid and 
834 asked, showing no change for the 
week in the bid price. Union Traction 
closed at 3214, bid and 325% asked, show- 
ing a loss for the week of 13% points. 

On the curb, or outside market, in New 
York, Electric Vehicle closed the week at 
14 bid and 15 asked, indicating a loss of 
l point. Electric boat closed at 24 bid and 
R6 asked, showing a loss of 21% points. 
Consolidated Equipment closed at 11y% 
bid and 111% asked, showing a gain of 34 
point for the week. 

Wall street, March 9. 


D 


The City & Suburban Telegraph As- 
sociation (Bell Telephone Company, of 
Cincinnati) shows earnings as follows: 
Gross earnings, 1900, $599,064; expenses, 
$377,265; net, $221,798. The company 
18 capitalized for $3,465,000. 


| 


PERSONAL. 

Mr. William B. McCurdy and Miss 
Estelle M. Dwight were married at the 
home of the bride in Chicago on March 
4. Mr. McCurdy is manager of the New 
York branch of the American Electric 
Fuse Company, of Chicago. Mr. and 
Mrs. McCurdy will make their home in 
Brooklyn after April 1. Mr. McCurdy 
is one of the younger generation who has 
rapidly won a place for himself in the 
electrical industry, and the ELECTRICAL 
Review reflects the congratulations of 


his many friends. 


Mr. Gardiner C. Sims, the well-known 
engine builder, after two years’ service 
with the United States Army, has de- 
cided to reenter the steam engine field, 
and will hereafter be general manager 
of the William A. Harris Steam Engine 
Company, of Providence, R. I. Mr. Sims 
ig one of the pioneer builders of engines 
for the electric lighting field, and will re- 
ceive a very hearty welcome from a vast 
number of old-time friends and patrons. 


Mr. E. B. Baker, general manager of 
the Southern New England Telephone 
Company, was a New York visitor last 
week. Mr. Baker reports that the tele- 
phone business of his company is on the 
order of expansion. Many new subscrib- 
ers are being provided with service. A 
plan of public telephone booths, located 
on street corners, is soon to go into effect 
at New Haven, and is an entirely new 
departure in the telephone field. 


President McKinley, on March 9, sent 
to the Senate the nomination of Professor 
Samuel W. Stratton, of Chicago, to be di- 
rector of the National Bureau of Stand- 
ards, recently created by Congress. Pro- 
fessor Stratton is at present director of 
the Bureau of Weights and Measures, and 
was formerly professor of physics at the 
University of Chicago. He served as a 
volunteer in the Spanish-American War 
as a lieutenant in the navy. 


Mr. J. P. Ord, who, as announced in the 
ELECTRICAL REVIEW last week, has re- 
signed the office of second vice-president 
of the General Electric Company, has 
again joined the firm of J. P. Morgan & 
Company, with which he was formerly 
connected. Mr. Ord, it is reported, will 
have a prominent place in the business 
management of the new United States 
Steel Corporation. 

Mr. F. A. Lundquist, formerly of the 
National Automatic Telephone Company, 
and the inventor of a number of devices 
relating to this branch of telephone work, 
has accepted the position of manager of 
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the Globe Automatic Telephone Company, 
of Chicago. Mr. Lundquist has a wide 
acquaintance in the telephone manufact- 
uring field, having previously been con- 
nected with the Strowger Automatic Tele- 
phone Company. 


Captain William Crozier, Ordnance De- 
partment, U. S. A., has been appointed in- 
structor in the chair of natural and ex- 
perimental philosophy at the West Point 
Military Academy, vice General Michie, 
deceased. Captain Crozier’s appointment 
ranks him a colonel. He is said to have 
done much for the scientific corps of the 
army, being well known in military circles 
as an experimenter and inventor. 


Mr. J. Franklin Stevens, president of 
the Keystone Electrical Instrument Com- 
pany, of Philadelphia, on March 8, deliv- 
ered a lecture on electrical measuring in- 
struments before the engineering depart- 
ment of the University of Pennsylvania. 
Mr. Stevens’s lecture was of the most prac- 
tical character, and the students were per- 
mitted to dissect the instruments shown 
and to ask whatever questions they saw fit. 


Mr. William Carpenter Woodward and 
Mr. M. Loud, leading electric lighting 
apostles of Providence, R. I., were New 
York visitors last week. These gentle- 
men are elated over the fact that the out- 
put of their company, the Narragansett 
Electric Lighting Company, is next to the 
first in all New England, following im- 
mediately after the Edison Illuminating 
Company of Boston. 


Professor Peter Guthrie Tait has re- 
signed the chair of natural philosophy at 
Edinburgh University, on account of ill 
health. He has occupied the chair for 
40 years, and for the last 10 years has 
devoted his time principally to the in- 
vestigation of mathematics as applied to 
physics. For many years Professor Tait 
was closely associated with Lord Kelvin 
in his work. 


Mr. J. W. Smith, until recently superin- 
tendent of the Fairmount Park Trans- 
portation Company, of Philadelphia, has 
been appointed general manager of the 
San Juan & Rio Piedras Railroad Com- 
pany, of San Juan, Puerto Rico. 


Signor Guglielmo Marconi arrived in 
New York city on Thursday from Lon- 
don. He is here on business connected 
with his system of wireless telegraphy 
and will spend about a month in the 
United States. 


Mr. S. S. Dickenson, superintendent of 
the Commercial Cable at Canso, Nova 
Scotia, has been decorated by the King of 
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Portugal for services in connection with 
the landing of the new German and Com- 
mercial cables at the Azores. 

The resignation of Lieutenant A. J. 
Wadhams, U. S. N., has been accepted 
by the President to take effect on May 5. 
Lieutenant Wadhams will engage in the 
electrical business in New York. 


Mr. E. W. Sawtelle, who has repre- 
sented the Westinghouse Electric and 
Manufacturing Company in Europe for 
about two years, recently returned to New 
York city from England. 


Mr. W. J. Clark, foreign manager for 
the General Electric Company, after a 
visit of several weeks in New York city, 
sailed for London last Wednesday. 


Mr. Thomas E. Mitten, of Milwaukee, 
Wis., has been appointed superintendent 
of the International Traction Company, 
of Buffalo, N. Y. 

Mr. Paulding F. Sellers has been ap- 
pointed electrical engineer for the Buffalo 
General Electric Company, of Buffalo, 
N. Y. i 

Mr. E. J. Evans, superintendent of 
telegraph for the New York, Chicago & 
St. Louis Railroad, has resigned. 


< 
Storm Damages Wires in the West. 
A severe hail, sleet and snow storm, 
which struck Chicago on March 11, did a 
great deal of damage to the overhead tele- 
phone and telegraph wires in that city and 
vicinity. The poles were blown down 
and wires laden with ice were broken. 
On the previous day communication 
between Chicago and surrounding points 
was practically cut off, but a repair 
gang sent out during the day succeeded 
in reestablishing many connections except 
on lines near the west shore of the lake. 
Press reports state that 300 poles and 
many miles of wire were blown down in 
the city alone. On the date mentioned 
the only long-distance line working out of 
Chicago was that to St Louis. One man 
and two horses were killed by live wires. 
The losses to the Western Union and Pos- 
tal telegraph companies are estimated at 
$50,000 and to the Chicago Telephone 
Company $20,000. The fire and police 
wires of the city of Chicago are estimated 


to have been damaged to the extent of 
$10,000. The storm put out of business 
more than 10,000 telephones in Detroit on 
March 10, according to newspaper reports. 
The Michigan Bell Telephone Company 
estimates its total loss in the state at $20,- 
000. The electric railway service of De- 
troit was greatly impaired. Reports from 
other western states indicate that the 
storm was an unusually severe and dis- 
astrous one. 
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Projected Electric Railway in 
Barcelona. 

United States Consul-General Lay 
writes as follows from Barcelona, Spain: 
“I am informed that Messrs. Corady y 
Cia. have obtained from the munic- 
ipality of Barcelona a concession to build 
an electric railway eight kilometres (4.9 
miles) in length around the mountain of 
Montjuich. I understand the rails have 
been contracted for in Belgium. The 
line is not to be constructed on the trol- 
ley system; the cars are to be drawn by 
electric engines. The chief engineer is 
the Marquis Armand de Bourbon Neilson, 
and his address is care of Messrs. Corady 
y Cia., Boria, 1 plaza Angel, Barcelona. 
Our electrical supply and equipment com- 
panies should correspond with him. He 
states that engines, accumulators and 
cars are required.” 

American Electric Fuse Company. 

On account of heavy increases in its 
business the American Electric Fuse Com- 
pany, of Chicago, New York and San 
Francisco, has more than doubled its work- 
ing capacity, installing new machinery 
throughout its factories for turning out 
its well-known specialties. It is expected 
by the company in the near future that 
various important improvements upon its 
standard lines, fuses, lightning arresters, 
etc., will be placed upon the market. The 
eastern office of the company is located at 
116 Nassau street, New York, being in 
charge of Mr. W. B. McCurdy. With its 


enlarged facilities and increased capacity 
the company expects in the future to give 
even better service than it maintains at the 
present time. 


=> 
General Electric Company Enjoins 
Lorain Steel Company. 

The General Electric Company, on 
March 11, was granted an injunction in 
the United States Circuit Court at New 
York, restraining the Lorain Steel Com- 
pany, of Cleveland, and Major H. C. 
Evans, its New York agent, from making, 
selling, or using the Edgar combination 
trolley frame and wheel. 

ee eee 
A New Wire Plant. 

The National Conduit and Cable Com- 
pany’s new wire plant at Hastings-on- 
Hudson, N. Y., is finished, and manufact- 
uring has been begun in it. It cost more 
than $400,000, and will have a yearly out- 
put of 100,000,000 pounds, this being con- 
sidered the largest copper wire plant in the 
world. 
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Thomaston, Ga., will shortly issue 
$10,000 for a municipal electric light 
plant. 
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Death of Captain George N. Stone. 


Captain George N. Stone, president of 
the City and Suburban Telegraph Asso- 
ciation, the local Bell telephone company 
of Cincinnati, died at his home in that 
city, on March 8, of general collapse, re- 
sulting from a complication of diseases 
and following an operation for appendi- 
citis. He was born in Stark, N. H., and 
was 60 years old. He was a large stock- 
holder in the local telephone, street rail- 
way and gas companies. He was a lieu- 
tenant and captain in the Seventh Rhode 
Island Regiment during the Civil War 
and finally served on General Schofield’s 
staff. Captain Stone was one of the 
most progressive citizens of Cincinnati, 


CAPTAIN GEORGE NELSON STONE. 


` 


and had done much for the business and 
transportation interests of the commun- 
ity. He was a lover of fine horses and 
was the discoverer of the celebrated trotting 
mare Maud S., which was named after 
one of his daughters and afterwards sold 
to William H. Vanderbilt for $21,000. 
Captain Stone had a large acquaintance 
among the telephone men of the country 
and his death will be regretted by many. 


Death of Senator [lagee. 


Senator Christopher Lyman Magee, 
the well-known republican leader, died at 
his temporary home in Harrisburg, Pa., 
on March 8, after a painful illness. He 
had suffered from a cancerous disease for 
about two years, but lately his physicians 
had expressed hope for his recovery. He 
was born in Pittsburgh, Pa., on April 14, 
1848, and was engaged in mercantile pur- 
suits in his earlier business career. At 
the time of his death his fortune was 
estimated at $3,000,000. He was a polit- 
ical leader in western Pennsylvania for 
more than 25 years. Mr. Magee laid the 
foundation for his fortune in the devel- 
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opment of natural gas and rapidly in- 
creased his wealth by investments in 
Pittsburgh stteet railroads. At the time 
of his death he was the president of the 
Consolidated Traction Company, of Pitts- 
burgh, and was a director in many finan- 
cial corporations. His life was insured 
for $1,000,000 in favor of his wife. 
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OBITUARY. 

Gilbert Wilkes, a well-known consulting 
electrical engineer, of Denver, Colo., died 
at ‘his home in that city on March 11. Mr. 
Wilkes was born in Utah, and was a grad- 
uate of the United States Naval Academy 
at Annapolis in the class of 781. After 
11 years spent in the service he resigned 
to enter electrical engineering work. He 
had been connected with a number of 
important projects, and was well known 
to the engineering fraternity, especially 
in the West. During the war with Spain 
he served on the Yosemite. He was a 
member of the American Institute of 
Electrical Engineers. He leaves a wife, 
who is a daughter of Charles Denby, 
former minister to China. 

Francis O. Matthiessen, president of 
the Weston Electrical Instrument Com- 
pany, of Newark, N. J., and for several 
years a director of the American Sugar 
Refining Company, died recently in Paris. 
He retired from business about a year ago 
and had since been traveling for his 
health. He was born in the Duchy of 
Holstein, in 1833, and came to the United 
States in 1859. Mr. Matthiessen was a 
director of the Goubert Manufacturing 
Company, the New Jersey Street Railway 
Company, the Glucose Sugar Refining 
Company, of Chicago, and was a member 
of the South Side Sportsmen’s Club, the 
New York Club, the Metropolitan Museum 
of Art, the Museum of Natural History, 
and of the New York Chamber of Com- 
merce. 


> 
The Institute Conversazione. 


The conversazione of the American In- 
stitute of Electrical Engineers, to be held 
at Columbia University in New York city, 
on April 12, promises to be unusually in- 
teresting, both from a social and scientific 
standpoint. A number of novel and inter- 
esting exhibits and demonstrations are 
promised. Lecture rooms have been se- 
cured for the exhibition and entertain- 
ments, and the elevators will be in serv- 
ice. The council and committee on ap- 
plication will issue gratis to each member 
a ticket for himself and lady, and a lim- 
ited number of extra tickets at $1 each. 
Invitations will be extended to a select 
list of guests. 
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i Telephone and 
Telegraph 


Negotiations are being conducted in 
Hanover, Pa., for an independent tele- 
phone company, which, if successfully 
chartered, will compete with the Pennsyl- 
vania system. l 


The capital of the Hudson River Teci- 
ephone Company, which operates in Al- 
bany, N. Y., and along the Hudson and 
Mohawk valleys, has been increased from 
$3,000,000 to $4,000,000. 


- A municipal telephone system is con- 
templated by the city authorities of Balti- 
more, Md., who think that the cost of the 
city hall telephone service will be greatly 
reduced by the inauguration of such a 
system. 


- The new building of the People’s Tele- 
phone and Telegraph Company at Knox- 
ville, Tenn., is soon to be built at a heavy 
expense, and the company will soon issue 
$40,000 or $50,000 worth of bonds to 
cover the cost. 


The telephone cable which is to con- 
nect Lake Providence, La., with the Cum- 
berland long-distance system on the other 
side of the river, was successfully laid re- 


cently and the line has been brought to 
the central exchange. 


Contracts have been closed in Wabash, 
Ind., by the United Telephone Company 
for the erection of a toll line from Hunt- 
ington to Wabash, and from there to 
Rochester. The total length of the new 
construction will be about 50 miles. 


A franchise has been applied for by the 
People’s Independent Telephone Com- 
pany, which desires to operate an ex- 
change in Warsaw, N. Y. The company 
names $16 as its rate for residences and 
$30 for business places, the service to be 
on single metallic circuits. 


The local exchange of the Bell Telce- 
phone Company, at Batavia, N. Y., is to 
be entirely reconstructed in the near 
future. The wires are to be taken down 
and replaced with cables, each containing 
800 wires and 400 pairs. The cost of 
the reconstruction will be about $15,000. 


A new telephone company has recently 
been incorporated in Frederick County, 
Md., with its principal office in Wolfsville. 
The company will build a telephone line 
from Myersville to Wolfsville, via Eller- 
ton and Middlepoint. The officers are 
Dr. A. J. Smith, president, A. E. Hoover, 
secretary, and W. E. Hankman, treasurer. 
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The capital of the company was not stated 
in the press reports. 


Important improvements are to be in- 
stalled in the near future by the Delaware 
& Atlantic Telephone Company, both in 
its local and long-distance service in Ches- 
ter, Westchester and Coatesville, Pa. The 
company now owns 27 direct trunk lines 
running to important centres, and from 
there connecting with other lines to points 
throughout the country. Mr. H. P. Et- 
tinger is the newly appointed manager. 

The New York & New Jersey Telephone 
Company, which operates throughout 
Long Island and New Jersey, has issued 
its annual report for the year ending De- 
cember 31, 1900. The comparison : 


1900. 1899. 1898 197. 

Gross earn- 
İDgS.. seen. $2,827,481 $2,381,368 $2,058,477 $1,790,287 

Operating 
expenses... 2,018,603 1,618,191 1,433,476 1,236,819 
OC. .cceoe Sus Ste 763,177 625,000 553,407 
Charges ..... 174,181 141,556 127,683 109,305 
Balance. ..... 634,146 621,620 497,313 444.162 
Dividends ... 490,650 395, 850 316,622 272,420 
Surplus.. 143,496 222,770 181,695 161,741 


The city engineer of Baltimore, Md., 
recently held up the application of the 
Chesapeake & Potomac Telephone Com- 
pany for a permit to construct a subway 
connection between German and Grant 
streets and the Carrollton Hotel. The 
court decided that the company may not 
maintain overhead wires on the streets 
where it has conduit lines, and the city 
solicitor has been authorized to make a 
thorough investigation of the company’s 
status. 

The Atlantic Telephone Company, 
which was recently incorporated in 
Albany, N. Y., with a capital of $5,000,- 
000, is said to intend competing for bus- 
iness in the Harlem district of New York 
city by offering to supply householders 
and business men with telephone service 
at the rate of five cents per message. 
The company is believed to have secured 
control of the New York Eastern Tele- 
phone Company, including all its subway 
franchises. 7 


Southern advices state that the Last 
Tennessee Telephone Company, which 
operates 40 exchanges in Tennessee under 
the Bell franchises, has passed into the 
hands of the Cumberland Telephone Com- 
pany. Forty per cent of the stock of this 
company is owned by the American Tele- 
phone and Telegraph Company, and 11 
per cent by the Western Electric Com- 
pany. The Tennessee company’s capital 
stock is $300,000, and it has bonds issued 
to the amount of $200,000. 


A fight is on in Hartford City, Ind., 
between the Indiana Telephone Company 
and the Central Union Company. The 
two companies are keen rivals, and there 
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is considerable fecling manifested, ac- 
cording to the press reports, by the mem- 
bers of both concerns. The same con- 
ditions obtain in Crawfordsville, Ind., 
and the Central Union is said to have cut 
the independent rates in two, soliciting 
subscribers on the proposition that it will 
soon have as many subscribers as the 
home telephone company. | 


Persistent rumors are afloat in Canada 
confirming the report published some days 
ago regarding the acquisition by the 
Dominion Government of the telegraph sys- 
tems throughout the provinces, notably 
the lines of the Great Northwestern Tele- 
graph, which company is the Canadian 
connection of the Western Union. Mr. 
If. P. Dwight, president of the company, 
and the Dominion Minister of Railways 
are said to have been in secret conference 
for several days regarding the matter, but 
neither gentleman would talk of the plan. 

An agreement has been effected by the 
representatives of the independent tele- 
phone companies of Pennsylvania, Mary- 
land, Virginia and West Virginia, where- 
by all the companies will be merged with 
a capital of $2,000,000. The headquar- 
ters of the concern will be in York, Pa. 
The officers state that arrangements will 
be made whereby long-distance service to 
Philadelphia and New York will be se- 
eured over the wires of the Kevstone Com- 
pany, of Philadelphia. It is hoped ul- 
timately that the new corporation will be 
able to unite with the independent tele- 
phone companies of the western states. 

Mr. Charles J. Glidden, of the Erie 
Telephone Company, returned last week 
from a tour of inspection of the Erie’s 
properties in the Southwest and at Cleve- 
land. Mr. Glidden is reported in the 
Boston News Bureau as stating that the 
extensions by the telephone interests in 
the Southwest have been practically com- 
pleted and that he is looking forward to 
a satisfactory and still larger increase 
during 1901. This company is now oper- 
ating 15,000 telephone subscribers in the 
city of Cleveland, Ohio, and the ninth 
exchange building, which will be com- 
pleted by July 1, will increase the ca- 
pacity so it can supply 25,000 subscrib- 
ers with service. In reply to Mr. John I. 
Sabin, of the Pacific coast, Mr. Glidden 
Says: | | 

“The Erie has not deserted President 
Sabin’s glorious flag of expansion but 
only stopped a moment to take breath. 
Erie will continue in the rank of pro- 
gressive telephone companies supplying 
every public demand and preventing op- 
position as heretofore from invading the 
territory to the detriment of the system. 
With our magnificently established 
foundation plants new subscribers can be 
added and extra long-distance circuits 
constructed at a much less ratio cost than 
heretofore.” ae » a 
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Book Reviews 


“Electric Lighting.” Volume 2. Distrib- 
uting System and Lamps. By Francis B. 
Crocker. D. Van Nostrand Company, New 
York, 1901. Cloth. 6 by 9 inches. 501 pages. 
391 illustrations. Supplied by the ELec- 
TRICAL REVIEW at $5.00. 


In the second volume of his work on 
the subject of electric lighting, Professor 
Crocker gives a treatise on that part of 
the electric lighting system outside of the 
generating plants, the plants themsclves 
having been treated in the first volume. 
Properties of conductors and the various 
systems of electrical distribution, both for 
direct currents and alternating currents, 
are very thoroughly discussed in the first 
half of the book. Arc lamps, incandescent 
lamps, interior wiring and electric meters 
are given much attention and in an ap- 
pendix is quoted the National clectric code 
and the report of the committee on stand- 
ardization of the American Institute. 
Both volumes are intended as text-books 
for engineering schools and as handbooks 
for practicing engineers and for that rea- 
son abstruse detail and technical matter 
has been for the most part omitted. 
Professor Crocker is to be congratulated 
upon this admirable work. A plain, 
readable book that discusses this subject 
so that it may be understood fully by the 
men who most need to learn by it—that is, 
electrical artisans and mechanics as well 
as superintendents and contractors— is of 
real and genuine value. It is impossible 
in the short space at disposal here to give 
any detailed description of this book, but 
it gathers together into one compact and 
satisfactory shape a vast amount of infor- 
mation about electric circuits. It seems 
likely that it will be widely used as an 
electrical text-book. The typographical 
appearance of the work is exccedingly neat 
and attractive. 


“The Lead Storage Battery. Its History, 
Theory, Construction and Use.” By Desmond 
Fitz-Gerald. Biggs & Company, London, 
1900. Cloth. 5 by 7 inches. 383 pages. 
Many illustrations. Supplied by the ELEC- 
TRICAL REVIEW at $3.00. 


The subject matter of this book ap- 
peared as a serial in one of our British 
contemporaries. It is not intended for 
beginners but rather for those who have 
had some experience in the use or con- 
struction of the ordinary types of storage 
battery. The arrangement of the book is 
excellent and it seems to cover its subject 
with great fulness, although it is to be 
regretted that Mr. Fitz-Gerald so often 
wanders astray from his theme into laby- 
rinths of words not really necessary to the 
proper exposition of the subject. A con- 
siderable discussion of the chemistry of 
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pyroxylene is given for the reason that the 
author considers that this material will 
be largely used in the future in accumu- 
lator construction. On the whole, the book 
is one that will at once take its place as 
an authoritative work upon its subject, 
and is a distinctly valuable contribution to 
electrical literature, since it fills a place 
hitherto vacant. It is a curious fact that 
the literature of the storage battery has 
been exceedingly small when compared 
with the large extension of the employ- 
ment of accumulators. 

“Questions and Answers from the Amer- 
ican Machinist.” Compiled by Frank Rich- 
ards. American Machinist Press, New York. 
1900. Cloth. 5 by 7 inches. 403 pages. 


Numerous illustrations. Supplied by the 
ELECTRICAL REVIEW at $1.50. 


Many questions have been answered in 
the columns of the American Machinist, 
and its staff, believing that many of the 
inquiries received are upon subjects of 
definite and permanent interest and that 
ihe answers, often given after considerable 
labor and investigation or rescarch, are 
worthy preserving in a more complete 
form, have issued this work. The book 
makes exceedingly interesting reading to 
the practical man who thinks. 

“The Inspector and the Trouble Man.” 
The Electrical Engineering Publishing Com- 
pany, Chicago. Cloth. 125 pages. 61% by 


10 inches. Many illustrations. Supplied by 
the ELECTRICAL REVIEW at $1.00. 


This is a reprint of a series of conversa- 


tional articles that appeared in Tele- 


phone Magazine, and which the publishers 
have been led to reprint in this form on 
account of the demand for them from the 
public. It seems as if the same informa- 
tion might have been just as well imparted 
without hauling in Bill and John and the 
rest of the characters that tell each other 
things through the book. 

“Electric Wiring Tables.” By W. P. May- 
cock. Whitaker & Company, London, .1900. 
Leather. 23% by 4 inches. 144 pages and 
numerous tables. Supplied by the ELEC- 
TRICAL REVIEW at $1.00. . 

This is an excellent little volume which 
is, of course, somewhat limited on account 
of its preparation for British workmen 
and under British rules. It is a real and 
genuine pocketbook, as it may be conven- 
iently carried in the pocket and will doubt- 
less be found of great use to those engaged 
in wiring work in Great Britain. 

“Moody’s Manual of Industrial and Mis- 
cellaneous Securities.” The O. C. Lewis 


Company, New York. Cloth. 1,108 pages. 
6 by 9 inches. Supplied by the ELECTRICAL 


Review at $5.00. 

The contents of this book may casily be 
judged from its title. It gives in short, con- 
cise fashion the principal facts of record 
concerning industrial corporations and 
their securities, To those interested in 
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ihe financial side of industrial affairs it 
can not fail to be of considerable value. 


“The Universal Electrical Directory (J. A. 
Berly’s) for 1901.” London. H. Alabaster, 
Gatehouse & Company. Cloth. 1,328 pages. 
61 by 10 inches. Supplied by the ELEC- 
TRICAL REVIEW at $3.00. 


The “Red Book” is so well known, that 
a review of it is unnecessary. It is a di- 
rectory of electrical manufacturers and 
engineers in all the countries of the world, 
and is a book of great value to those hay- 
ing business dealings with the electrical 
fraternity at large. | 

“The A. B. C. of Dynamo Design.” By 
Alfred H. Avery. Dawbarn & Ward, Limited, 


London. Cloth. 104 pages. 61 illustra- 
tions. Supplied by the ELECTRICAL REVIEW 


at 60 cents. 

This is a good, simple, straightforward 
treatise, but it attempts to do rather too 
much in too small a compass; nevertheless, 
it is worth the reading and will be found 
interesting by those who are attempting 
to make small dvnamos for their own use. 

“Practical Lessons in Metal Turning.” 
By Percival Marshall. Dawbarn & Ward, 
Limited, London, 1900. Cloth. 5 by 7 


inches. 166 pages. 193 illustrations. Sup- 
plied by the ELECTRICAL REVIEW at $1.00. 


This little book is a manual for the use 
of voung engincers and amateur mechanics 
who wish to obtain some light on metal 
turning and methods. The book is plainly 
and simply written and is full of good 


` practical hints and suggestions. 


“Model Boiler Making.” By E. L. Pearce. 
Dawbarn & Ward, Limited, London, 1900. 
Paper. 5 by 7 inches. 88 pages. 35 illus- 
trations. Supplied by the ELECTRICAL RE- 
View at 30 cents. 


In this little book is shown how to 
make small boilers such as an amatcur 
might want to construct for operating a 
small engine, launch or for such other 
purposes. It is a good practical book, 
written by a practical man. i 

“Electricity and the Resurrection, or the 
Soul and Science.” By William Hemstreet. 


Universal Truth Publishing Company, Chi 
cago, 1900. 


Tt is hard to decide about some books 
whether it is more remarkable that some 
one wrote them or that he succeeded in 
finding a publisher. This is one of the 
books. 


E R 

President Shattuck, of the Automobile 
Club of America, recently appeared be- 
fore the Assembly Committee on Internal 
Affairs, at Washington, D. C., with a num- 
ber of his fellow-members at the hearing 
of the automobile speed-regulation bill. 
With Mr. Shattuck and the other gentle- 
men were several automobile makers who 
brought machines with them to the Capital 
City for demonstration purposes in the 
public streets, | 
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Corporation 
News #42 


Davenport, Iowa—Franklin Electric 
Company. $50,000. 


WILMINGTON, Det.— Park Railway 
Company. $100,000. 


Los ANGELES, CauL.—Rincon Water 
Power Company. $500,000. 


New OrveAns, La.—New Orleans 
Power-House Company. $50,000. 


PatcHoaus, L. I.—Baiting Hollow & 
Roanoke Telephone Company. $5,000. 


New Haven, Cr.—William J. Smith 
ieee $100,000. Paid-up stock, $30,- 
000. 


Cuicaco, ILL.—The National X-Ray 
Company has increased its capital stock 
from $10,000 to $25,000. 


SYCAMORE, ILL.—The De Kalb County 
Telephone Company has increased its capi- 
tal stock from $15,000 to $50,000. 


WARRENTON, Mo.—The Electric Com- 
pany. $6,000. Incorporators: R. H. 
Kemper, G. Hillemeyer and others. 


RavENNA, On10—The Ravenna Home 
Telephone Company has increased its 
capital stock from $10,000 to $200,000. 


= Houston, Tex.—Shepherd Water Pow- 
er Company. $25,000. Incorporators: 
R. Lockhart, D. P. Shepherd and others. 


New York, N. Y.—Standard Automo- 
bile Company. $125,000. Incorporators: 
G. Levy, R. J. Rudd and R. J. Rudd, Jr. 


ALBANY, N. Y.—The Hudson River 
Telephone Company has increased its capi- 
tal stock from $3,000,000 to $4,000,000. 


RocurstrEr, N. Y.—Radiant Incandes- 
cent Light Company. $10,000. Directors: 
E. F. Craggs, L. W. Paul and J. A. Beggy. 


INDIANAPOLIS, IND.—Commercial Elec- 
tric Company. $33,700. Incorporated at 
Springfield, Ill. Capital in Illinois, $2,- 
500. 


Canton, Ou1o—The Canton Light, 
Heat and Power Company has increased 
its capital stock from $150,000 to $225,- 
000. 


BetMont, TEX. — Southwestern Tele- 
phone Company. $50,000. Incorporat- 
ors: L. Harrison, S. E. Chapin and T. C. 
Kegy. 


Los ANGELES, Cau.—San Bernardino 
Power Company. $200,000. Incorporat- 
ors: T. A. Ringler, C. N. Howland and 
others. 


GREENCASTLE, IND.—Greencastle, Ham- 
rick & Oakala Telephone Company. $510. 
Incorporators: J. M. King and J. E. 
Houck. 

Newark, N. J.—American Transform- 
er Company. $25,000. Incorporators: 
E. B. Watkins, W. L. Kimball and A. G. 
Brown. 
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BALTIMORE, Mp. — Hughes Telephone 
Company. $100,000. Incorporators: C. 
J. Hughes, E. L. Ward, J. M. Burrow and 
others. 


LEXINGTON, Ky.—Blue Grass Rapid 
Transit Company. $30,000, with the 
privilege to increase its capital stock to 
$1,000,000. 


Rocky Farıs, N. J.—Rocky Falls 
Power Company. $100,000. Incorporat- 
ors: Howard Mutchler, C. L. Hemingway 
and R. A. Montgomery. 


Curtcaco, Int.—Globe Automatic Tele- 
phone Company. $25,000. Incorporat- 
ors: T. A. Lundquist, W. B. Sawyer and 
J. E. Norling. 


NEw Haven, Cr.—Truck Automobile 
Company. $2,000,000. Incorporators: 
T. H. Dickson, J. B. Taylor, G. B. Mar- 
tin and S. Welsch. 


JEFFERSON City, Mo.—Clear Fork Tel- 
ephone Company, of Cass County. $25,- 
000. Incorporators: F. D. Nelson, D. J. 
Miller and others. 


Dayton, OH10—Miami & Erie Trans- 
portation Company. $10,000. Incorpo- 
rators: D. J. Ryan, M. T. Watts, T. N. 
Fordyce and others. 


GRIGGSVILLE, ILL.—The Farmers and 
Merchants Union Telephone Company. 
$2,500. Incorporators: A. N. Orr, A. 
Zimmerman and J. W. Orr. 


Bucyrus, On1o—Bucyrus Gas and 
Electric Light Company. $150,000. In- 
corporators: F. P. Kailer, J. B. Gormley, 
J. W. Gwynn and others. 


INDIANAPOLIS, IND. — Indianapolis & 
Lebanon Traction Company. $400,000. 
Directors: J. S. Holliday, W. Helfenberg- 
er, E. T. Baker and others. 


Prorta, ILrL.—Bradley Park Light, 
Heat and Power Company. $100,000. 
Incorporators: G. A. E. Kohler, W. H. 
Ballance and G. H. Binckley. 


Farao, N. D.—Light, Heat, Transit 
and Public Service Company. $100,000. 
Incorporators: F. R. Green, A. G. Whit- 
ney, C. A. Wheeler and others. 


DAvILLA, MILAN County, TEx.—Da- 
villa Telephone and Improvement Com- 
pany. $10,000. Incorporators: R. P. 
Kerr, E. H. White and others. 


Co_tumMBus, Ono — Columbus, Dela- 
ware & Northern Traction Company. 
$10,000. Incorporators: J. M. Loren, T. 
N. Baker and others, of Columbus. 


Kansas City, Mo.—Independent Elec- 
tric Railway Company. $2,000. Incor- 
porators: A. M. Haves, J. W. Crowley, S. 
Moore and others, all of Kansas City. 


AUSTIN, TrEx.—Preston Bend Tele- 
phone Company, of Grayson County. 
$5,000. Incorporators: A. G. Noble, J. 
H. Willis, R. A. Owen and J. T. Watkins. 


TRENTON, N. J.—New Jersey & Penn- 
sylvania Power and Electric Company. 
$100,000. Incorporators: Howard Mutch- 
ler, C. L. Hemingway and R. A. Mont- 
gomery. 
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PHILADELPHIA, Pa.—A dividend has 
been declared by the directors of the Phil- 
adelphia Traction Company of $2 per 
share, payable on April 1 to stock of record 
March 9. 


ALLENTOWN, Pa.—Philadelphia, Tren- 
ton & Lehigh Valley Railroad Company. 
$700,000. Directors: A. L. Johnson, 
C. M. Bates, H. C. Barrow, J. E. Kenney 
and W. J. Hartzell. 


ALBANY, N. Y.—Queen City Telephone 
Company, of Buffalo. $500,000. Di- 
rectors: Hardin H. Littell, Robert R. 
Hefford, Frank H. Goodyear, C. W. Good- 
year, R. F. Schelling, E. A. George, of 
Buffalo, and S. E. Wayland, of Scranton, 
Pa. 


TrexrTON, N. J.—The Lancaster Coun- 
ty Railway and Lake Company. $2,000,- 
000. Incorporators: S. R. Shipley, of 
Philadelphia; W. W. Griest, of Lancaster ; 
W. B. Given, of Columbia; P. B. Shaw, 
of Williamsport, and L. M. Garrison, of 
Jersey City. 


ALBANY, N. Y.—The Richmond Beach 
Railway Company, of Staten Island. $20,- 
000. Directors: Wm. B. Rockwell, John 
Eliot Bowles, M. J. Wightman, Harry T. 
Bowles, Russell S. Foot and Frank Coenen, 
of New York city; Everett L. Brown, of 
Perth Amboy, N. J.; M. P. Adelfinger, 
Brooklyn, and Charles Johnson, of Sea- 
side, S. I. 


LANSING, MīcH.—Governor Bliss is 
said recently to have signed a bill amend- 
ing the corporation law to permit the 
consolidation of the local electrice light, 
street railway and gas companies, im- 
mediately afterward granting a charter 
for the consolidation of the Muskegon 
street railway, electric light and gas com- 
panies with a capital stock of $600,000. 

— 

' Hinois Electric Vehicle Trans- 

portation Company. 

A circular has been issued by the 
Illinois Electric Vehicle Transportation 
Company, which has just abandoned its 
public electromobile service in Chicago, 
announcing that it has been decided to 
liquidate the company. The assets will 
be disposed of and the proceeds dis- 
tributed among the stockholders. The 
expenditures up to February 1 aggregated 
$724,348. The gross income to February 
1 was $137,106 and total operating ex- 
penses $265,885, showing a loss of $128,- 
778, with additional loss in depreciation 
of vehicles and station equipments. The 
company on the date mentioned had 
$205,458 in cash and owned 109 vehicles. 
The consent of the Electric Vehicle Com- 
pany has been obtained to a cancellation 


of the contract between the two com- 
panies. 
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General Electric Dividend. 


The directors of the General Electric 
Company on March 11, declared a regular 
quarterly dividend of $2 per share, pay- 
able April 15 to stock of record March 
30. 
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A Direct-Coupled Engine-Driven Fan. 

The accompanying illustration repre- 
sents a 36-inch disk ventilating fan made 
by the American Blower Company, di- 
rect-coupled with one of their high-speed 
enclosed four-cylinder engines made by 
the Vezin Machine Company, of New 
York. It will be remembered that this 
engine was described in detail in the 
ELEcTRICAL Review for November 14, 
1900. 

Four cylinders are set 90 degrees apart 
in a solid frame, each cylinder be- 
ing single-acting. The pistons are con- 
nected rigidly together in pairs, each pair 
working a rectangular frame in which 


ELECTRICAL REVIEW 


Postal Telegraph and Cable Company’s 
Annual Meeting. 

The annual meeting of the Postal Tele- 
graph and Cable Company was held in 
New York on February 26, business of 
importance being transacted. All the old 
directors were reelected, and Mr. George 
Clapperton, the Commercial Cable Com- 
pany’s New York traffic manager, was also 
made a member of the board. The gentle- 
men reelected were: Sir William C. Van 
Horne, Jno. W. Mackay, E. C. Bradley, 
E. C. Platt, J. W. Ellsworth, Geo. C. Ward, 
C. R. Hosmer, W. H. Baker, C. H. 
Mackay, Albert B. Chandler. Mr. Clap- 
perton was put in to fill the vacancy 


A DIRECT-COUPLED ENGINE-DRIVEN FAN. 


the crank-pin brasses travel. All the 
valves are worked by a single cam. 
Lubrication is accomplished entirely by 
cylinder oil which is admitted with the 
steam supply, the exhaust passing out 
into the enclosed case in which are the 
pistons and crank. The engine runs at 
a speed of from 600 to 650 revolutions 
per minute, and its operation is said to be 
very smooth and satisfactory. 
EET PETERS 

incendiary Electrical Fires in Chicago. 

A newspaper despatch from Chicago, 
under date of March 10, says that accord- 
ing to the city electrical department, cer- 
tain merchants and property owners who 
find an occasional fire “convenient” for 
business reasons, are making use of elec- 
tric wires to produce the desired blaze. 
It is stated that 78 fires are known to have 
been caused in Chicago during the past 
year by electric wires, and while no figures 
are given as to the alleged incendiarism, 
it is stated that many of the fires were not 


due to accident. An ordinance to pre- 
Hi ver or improper wiring has been 
Tamed, and will be urged for passage b 
the city council. s R 


caused by the death of George S. Coe. 
The by-laws were amended to provide for 
the office of chairman of the board of di- 
rectors, and Mr. Chandler, who has been 
the company’s only president, was elected 
to fill the position. The other officers are: 
President, John W. Mackay; William H. 
Baker, vice-president and general man- 
ager; Edgar C. Bradley, George G. Ward, 
Clarence H. Mackay, vice-presidents; 
Edward C. Platt, treasurer; Theodore L. 
Cuyler, Jr., assistant treasurer; John O. 
Stevens, secretary; Charles P. Bruch, as- 
sistant secretary and assistant general 
manager. All these gentlemen were re- 
elected, excepting Mr. Mackay, who took 
Mr. Chandler’s place as head of the com- 
pany. 


D 


Government Wireless Telegraphy. 


Secretary Wilson of the department of 
agriculture is reported to have notified 
the navy department that his experts as- 
sert positively that they have evolved a 
system of wireless telegraphy radically 
different from Marconis and of far 
greater efficiency. 
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United Electrical Contractors’ Associ- 
ation of New York State. 

Mr. W. H. Morton, 31 Catherine street, 
Utica, N. Y., secretary of the United 
Electrical Contractors’ Association of New 
York State, requests the ELECTRICAL RE- 
VIEW to give further publicity to the fol- 
lowing communication which has been 
sent to the principal contractors through- 


out the country: 


In August, 1899, a number of electrical 
contractors of New York state held a meet- 
ing in Buffalo, and an organization known 
as the United Electrical Contractors’ Asso- 
ciation of New York state was formed, the 
purpose of this organization being for the 
protection of the mutual interest of the 
members and promoting a more cordial feel- 
ing in the contracting trade. This associa- 
tion takes in the larger contractors in all 
the cities of the state, and has proved itself 
a great benefit to all the members. 

In view of the success of this organization, 
it was decided at our annual meeting held in 
January of this year, to issue a call for a 
meeting at the Builders’ Exchange Building 
in Buffalo, N. Y., on Wednesday, July 17, 
1901, at 10 a. m., for the purpose of forming 
a National Electrical Contractors’ Associa- 
tion. 

We feel very strongly that such an asso- 
ciation will be a great benefit to the elec- 
trical contracting trade in many ways, and 
that the cost to each member for maintaining 
such an organization would be very small. 

We have called this meeting in Buffalo, 
thinking that many of the contractors will 
arrange to attend the Pan-American Ex- 
position, and consequently will be able to 
attend this meeting without additional ex- 
pense. 

If there is any electrical contractors’ as- 
sociation in your city or state, we would be 
greatly obliged if you will furnish us with 
we names of the officers of such organiza- 

on. 

We would also be very glad to hear from 
you in regard to your views of the advis- 
ability of forming a National Electrical Con- 
tractors’ Association, and to have you bring 
the matter up to the other contractors in 
your vicinity. 

You will appreciate that there is a good 
deal of work in connection with forming an 
organization of this kind, and consequently 
we hope that you will let us hear from you 
promptly in regard to the matter, and that 
you will decide to be represented at the 
meeting in July. 


> 
Olds Motor Works Burned Out. 
The plant of the Olds Motor Works, 
manufacturers of gas engines, automobiles 
and other vehicles, located on Jefferson 
avenue in Detroit, was completely de- 
stroyed by fire on March 9, entailing a 
loss of over $100,000. The plant was 
closed down at noon for half a day, and the 
fire broke out soon afterwards. It is sup- 
posed to have been caused by the explosion 
of two tanksof gasolene which were located 
in the building. In less than an hour 
the structure was practically destroyed. 


Two men at work on the third floor of the 
building were compelled to jump for their 
lives ; one sustained a broken arm, and the 
other escaped uninjured. The entire 
season’s output of the company’s manu- 
factured product, which was stored in the 
building, was destroyed. The plant was 
insured for $65,000. 
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J. JONES & SON, 64 Cortlandt street, 
New York, electrical supply dealers, an- 
nounce that they will be able to furnish for 
early Spring deliveries the 1901 models of 
their electric fans. 


THE REUTERDAHL ELECTRIC COM- 
PANY, Providence, R. I., is manufacturing 
the “Reuterdahl” accumulators, which it 
claims to be durable, convenient and com- 
pact in shape and of large capacity. 


THE BERGGREN HALF SHADE, for 
which the Electric Appliance Company, Chi- 
cago, is selling agent, is a device whereby 
the shade is attached direct to the socket, 
thus doing away with the necessity of a 
shadeholder. 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, Jersey City, N. J., has recently 
mailed its calendar blotter for March. This 
blotter is gotten up in blue and white, and 
under the calendar is a lamb on wheels, 
while on the right is a lion evidently suf- 
fering from extreme hunger. 


THE DUMONT TOOL COMPANY, Buffalo, 
N. Y., is designing a new corner brace for 
electrical wiring work. The device is made 
in two sizes, one with 8-inch sweep, meas- 
uring 22 by 12 by 6 inches, while the other, 
with 10-inch sweep, measures 23 by 13 by 6 
inches. 


THE WARREN ELECTRIC AND SPE- 
CIALTY COMPANY, Warren, Ohio, manu- 
facturer of the “Peerless” incandescent 
lamps, direct-current desk and ceiling fans 
and transformers, announces a new type of 
“Peerless” lamp, in a revised price list re- 
cently issued. 


THE SPRAGUE ELECTRIC COMPANY, 
527-531 West Thirty-fourth street, New York, 
has issued its catalogue No. 404 on “Inte- 
rior Conduits.” The book is handsomely 
gotten up, showing to advantage the many 
sorts of conduits made by the company. It 
will be mailed on request. 


THE WESTERN ELECTRIC COMPANY, 
Chicago, Ill, is prepared to furnish arc 
light carbons for direct and alternating-cur- 
rent lamps. Specifications will receive 
prompt attention and the company advises 
that all requests for information will be 
cheerfully and promptly attended to. 


MOLONEY TRANSFORMERS, built by 
the Moloney Electric Company, of St. Louis, 
Mo., are now giving results of the highest 
class in both electric lighting and power- 
transmission work. These transformers are 
built for any voltage or frequency and in 
any capacity desired, and embody a number 
of novel mechanical and electrical features. 


THE EMERSON ELECTRIC MANUFACT- 
URING COMPANY, St. Louis, Mo., has 
issued a neat 16-page bulletin of its different 
types of fans and fan motors for ventilating 
purposes, entitled “How Shall I Spend the 
Summer?” The little book contains 10 il- 
lustrations and copious descriptive matter. 


It will be mailed to any one interested upon’ 


application. 


THE DIEHL MANUFACTURING COM- 
PANY, Elizabethport, N. J., has recently 
placed on the market the 1901 type of its 
well-known fan. These fans are manu- 
factured in several different styles, ceiling 
elsctrolier fans, column fans, counter-col- 
umn fans, desk fans and bracket fans. It is 
aiso manufacturing special motors that are 
adaptable for other uses than turning fans. 


THE AMERICAN ELECTRIC FUSE 
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COMPANY, New York and Chicago, is mail- 
ing a neat booklet in red, telling of what the 
company is doing in the supply line. The 
pamphlet is captioned “Hints By Fuse,” 
and describes at considerable length the 
specialties for which the company is cele- 
brated. It will be mailed to any one de- 
siring it, with any other information asked 
for, upon application to the company at 
either office. 


THE DE DION-BOUTON MOTORETTE 
COMPANY, Church lane and Thirty-seventh 
street, Brooklyn, N. Y., announces that the 
demand for its vehicles has been so large 
with the commencement of its Spring trade 
that it has been almost impossible to fill the 
orders, although increased facilities have 
enabled its factory to handle a larger 
amount of business than ever before. Ow- 
ing to this demand the company is consider- 
ing the further enlargement of its factory. 


LOWE & LEVERIDGE, 183 Greenwich 
street, New York, electrical supply dealers, 
are marketing two new specialties, the 
L. & L. ceiling switch, and the L. & L. 
showcase lighting fixture. The ceiling 
switch is operated by a pendant and is made 
for 15 amperes at 250 volts. It has received 
the approval of the National Board of Fire 
Underwriters. The showcase lighting fix- 
ture is designed for attachment at the top of 
the showcase inside, and throws the light 
downward. 


SEVERAL IMPROVEMENTS have been 
made in the Samson battery, manufactured 
by the Electric Gas Lighting Company, 195 
Devonshire street, Boston, Mass., which is 
so arranged that the elements can not come 
in contact with the inside of the jar which 
has been fitted with rubber rings and plugs 
and placed outside the binding-posts of the 
carbon. Charges of depolarizing compound 
are furnished by which the battery can 
easily be recharged. The company states 
that these batteries are made of specially 
prepared materials and each part particularly 
adapted for the use to which it is put. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., calls at- 
tention in a good-sized pamphlet to the 
Students’ Aid Department, whose object is 
to assist students taking the courses offered 
by the schools when they prove themselves 
earnest and capable in their desire to learn. 
Testimonials from both students and em- 
ployers are shown on opposite pages, and the 
facts, as stated in the pamphlet, seem to 
indicate that the work the schools are doing 
is all that the Colliery Engineer Company 
claims for it. 


THE ECONOMY ELECTRIC COMPANY, 
Warren, Ohio, makes the two following 
propositions to users of incandescent lamps: 
First: it agrees to pay cash for burned-out 
incandescent lamps, and wishes to be ad- 
vised as to how many and what kind are 
offered, when a proposition will be re- 
turned. Second: it agrees to furnish “Econ- 
omy” incandescent lamps, guaranteed to be 
equal to any on the market, at 13 cents each 
for 6 to 20 candle-power—19 cents for 32 
candle-power—and agrees to give three cents 
each for an equal (not a greater) number 
of burned-out lamps. It prepays freight on 
its shipments and expects the second party 
to prepay freight on its shipments. 


THE TRIUMPH ELECTRIC COMPANY, 
Cincinnati, Ohio, reports the following instal- 
lations for the month of February, and in ad- 
dition to this list it has been subjected to a 
heavier call than usual for machines of the 
smaller types: one 75-kilowatt, direct-con- 
nected generator, for the town of Versailles, 
Ohio; a 50-kilowatt, direct-connected gener- 
ator for the plant at Perham, Minn.; 
one 125-kilowatt, belted generator, together 
with several small motors, for the James- 
town Electric Light Company, Jamestown, 
N. D.; a 100-kilowatt, belted generator for 
the plant at Devil’s Lake, N, D., and a large 
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direct-connected generator for the new 
hotel at Sioux City, Iowa. | 


THE MONARCH FIRE APPLIANCE 


COMPANY, 27 William street, New York, is 


mailing a list of the electrical companies 
using its fire extinguisher, “Kilfyre.” Prom- 
inent among the companies named are the 
Edison Illuminating Company of New York 
City (all stations), United Traction Com- 
pany, Pittsburgh, Pa., the Chicago and 
Cleveland telephone companies, the Mich- 
igan Telephone Company (all exchanges), 
American District Telegraph Company, 
Postal Telegraph and Cable Company, West- 
ern Union Telegraph Company, and the 
Newark District Telegraph Company, New- 
ark, N. J. Descriptive matter and cata- 
logues will be sent to any one interested on 
receipt of stamp. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, Philadelphia, Pa., manufacturer 
of the ‘‘Chloride Accumulators,” has found it 
necessary to open a sales office in San Fran- 
cisco, Cal., to take care of the increasing 
volume of business in the far west and along 
the Pacific coast. Mr. R. B. Daggett has 
been placed in charge of this office, leaving 
the staff of engineers in Philadelphia for 
that purpose. This company has recently 
closed a contract with the United Electric 
Light and Power Company, of Baltimore, for 
the installation of a battery of “Chloride 
Accumulators” consisting of 132 elements, 
having a capacity of 1,200 ampere hours and 
with tanks permitting an increase by ad- 
ditional plates to a capacity of 2,100 ampere 
hours. The battery will be located 5,000 
feet from the power-house and will be oper- 
ated in connection with two boosters having 
a capacity of 500 amperes at 35 volts. 


THE UNITED STATES MINERAL WOOL 
COMPANY, 143 Liberty street, New York, 
states that its product is one of the most 
successful means in use for insulating the 
rooms and halls of large buildings from heat 
and cold. Another point claimed for the 
wool is that when it is used in wall con- 
struction it very materially deadens sound 
and greatly increases the convenience of 
the residents in large buildings where dif- 
ferent operations and businesses are being 
conducted, some of them noisily and some 
of them quietly. This company’s asbestos 
sheathing is said to be absolutely fireproof 
and has the same sound-deadening effect 
as the wool, making it desirable from both 
standpoints. It is stated that its fusing 
point is 2,200 degrees Fahrenheit. This 
proves it to be fireproof to ordinary degrees 
of heat. Catalogues and full information 
will be mailed to any one interested on ap- 
plication to the company. 


THE BULLOCK ELECTRIC MANUFACT- 
URING COMPANY, Cincinnati, Ohio, ad- 
vises that it has booked the following orders 
for home and export shipment: Glasgow 
Evening News, Glasgow, Scotland, three mo- 
tor generators; London Daily Express, Lon- 
don, England, three motor generators; Mon- 


treal Water and Power Company, Mon- 


treal, Canada, one 400-horse-power, three- 
phase motor; Aberdeen Journal, Aberdeen, 
Scotland, one 30-horse-power, teaser equip- 
ment, and one motor generator; Carnegie 
Steel Company, Pittsburgh, Pa., one 25- 
horse-power, type “H” motor; Greuner & 
Company, Johnstown, Pa., one 30-kilowatt, 
type “I” generator; Brown & Sharpe, Provi- 
dence, R. I., four type “N” motors for direct 
connection to machine tools; Wier Frog 
Company, Cincinnati, Ohio, three 10-horse- 
power, type “N” motors; Pullman Company, 
Pullman, Ill, two 150-kilowatt, type “H” 
generators; Mosler Safe Company, Hamil- 
ton, Ohio, one 650-horse-power, type “H” 
motor; Susquehanna Valley Electric Com- 
pany, Sidney, N. Y., one 65-kilowatt, single- 
phase generator; Central Lard Company, 
New York city, N. Y., one 65-kilowatt, engine 
type generator; Buffalo Evening News, But- 
falo, N. Y., one 70-horse-power, type “H 
motor, 
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A PRIZE OF ONE HUNDRED DOLLARS. 

The Evecrricaa Review desires to 
publish an article upon the electric light- 
ing central station superintendent—his 
duties, how he may best fit himself for 
them, what steps he must take to insure 
success in that profession, and what type 
of man is best fitted by character, experi- 
ence, education and brain texture for em- 
ployment under conditions of great re- 
sponsibility by owners of such installa- 
tions. We offer a prize of $100 for the best 


article of not less than three thousand nor 
more than five thousand words in length, 
received before May 1, 1901. Only arti- 
cles written by members or associate 
Members of the American Institute of 
Electrical Engineers, or members of the 
National Electric Light Association will 
be considered. 


NEW YORK, SATURDAY, MARCH 23, 1901. 


THE FUTURE OF COPPER. 

There have been some pessimistic peo- 
ple who have looked on the one hand at 
the enormous extension of the applica- 
tions of electricity and on the other 
to the apparent exhaustion of the world’s 
visible supply of copper, and have. pre- 
dicted that copper would so advance in 
price as to become an impossible sub- 
stance for use in large quantities in elec- 
trical undertakings. 

This view of the subject is not particu- 
larly worthy of respect, because it over- 
looks entirely the fact that the advance 
in electricity has made two things pos- 
sible. One of these is the production in 
enormous quantities of aluminum, which 
seems destined largely to replace copper 
as a material for conducting lines, and 
the other is that electricity itself is a 
most valuable and useful adjunct in the 
winning of copper from low-grade ores 
and from those which would otherwise 
possibly not be worked at all. Hence 
the electrical engineer has provided his 
descendants not only with the easiest and 
best method of securing the valuable 
metal which is so useful to him, but also 
with a substitute for it in case of urgent 
necessity. 

It would not be absolutely true to say 
that electricians would not feel natural 
distress at the exhaustion of the world’s 
copper supply, but they may look ahead 
without fear, because it is demonstrable 
that by the aid of electrical methods there 
will always be enough copper, and. that 
aluminum, even if not used to a large 


_ extent as an electrical conducting metal, 


will still take the place of copper and 
brass very largely in other directions and 
leave more of the red metal available for 
electrical uses. We may therefore look 
ahead with equanimity at the future and 
with the belief that the price of copper 
will not get so high as to embarrass elec- 
trica] extensions in coming years. 
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THE INSTITUTE. 

There has been a recent apparent tend- 
ency on the part of members of the Amer- 
ican Institute of Electrical Engineers to 
neglect the regular meetings of that body 
and attendance at these meetings has been 
comparatively small of late. For this 
state of things there must be some good 
and sufficient reason, and it seems not un- 
likely that this must be found in the 
papers which form the programme. The 
ideal condition of things in such an in- 
stitution consists of original papers read 
by the authors before a considerable body 
of the members and discussed at length 
subsequently. It has not been found of 
late that this condition has been ap- 
proached. There seems not to have 
been any strenuous effort made lately 
towards” securing papers of timely value 
from the many members capable of 
writing them. It is not pleasant to 
think that the membership of the Insti- 
tute is losing its interest in the work, but 
the suggestion may be offered—without 
the least intention of offense—that a 
good deal of the interest which has visibly 
waned away might be brought back by 
judicious action on the part of the com- 
mittee on papers. 


ELECTRICITY AND MODERN PHYSICS. 

There has been for many years a sort 
of reproach brought to bear upon elec- 
trical engineers because they have been 
unable to define electricity or to state 
even in general terms what this myste- 
riousand extraordinary agency is. Ofcourse 
the fact that the same statements apply 
equally well to the action of gravitation— 
phenomena that have been observed since 
the earliest dawn of time—has been lost 
sight of, but this is true and it is only of 
late that we have seen any reason to 
believe that we would ever come closer 
to an understanding of the fundamental 
principles underlying the relations of mat- 
ter and force. 

In the century just closed the brilliant 
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research of Faraday, followed by the 
analysis of Maxwell and verified by the 
experiments of Hertz, made it evident 


that light isa variety of eleetrical and- 


magnetic action. 


words, the result of the labors of these 


` physicists was a demonstration of an` 


these 
manifestations, and a series of definitions 


inter-relation between “natural 


which expressed in definite terms the” i 
nature and character of this relation. 


Since the beginning of the last century, 
however, it has been found absolutely 
necessary to conceive of the existence of 


To put it in. other 


an imponderable substance called the 


ether filling space and filling even the 
interstices between the final portions of ` 


matter, atoms and molecules, 
ever they may be. si 

In this ether and in the ultimate parti- 
cles of matter take place the actions that 
we call electrical as well as those which 
manifest themselves as gravitation, mag- 
netism and heat. Hence there has been 
focused upon’ the consideration of the 
ether itself and of the structure of mat- 
ter the attention of the whole world of 
physicists for more than half a century. 
A number of theories have been pro- 
pounded and hypothesis after hypothesis 
advanced, held a while and found want- 
ing in ability to account for observed 
actions. | | | 

It has been perfectly easy to see fora 
long time that, whatever electrical action 
may finally be defined to be, it takes 
place in the ether rather than in matter 
itself. The inter-relation between elec- 
tricity and magnetism, the phenomena 
of the radiation of electrical and mag- 
netic waves in space, and the propagation 
of waves along conductors, have been 
studied with the utmost care and the va- 
rious hypotheses assumed at the be- 
ginning have been practically demon- 
strated to be true; yet after all these 
years of research we find ourselves lim- 
ited so far as an accurate definition of 
electricity is concerned to what is prac- 
tically begging the question and shifting 
The total sum of 
knowledge on the subject to-day may be 


the responsibility. - 


expressed by the statement that if an 
ether exists, having definite and assumed 


physical powers, then electricity and 


or what- 


es 


-and stresses in the ether. 
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magnetism are both manifestations of 
stress, strain and flow in it. 

It has lately been suggested that grav- 
ity may also be explained as an electrical ` 
phenomenon just as light has. _been,. or ’ 
that 


actions of nature may be reduced some- 


in other words the mysterious 


— anew e A 


what in their complexity by consider- 


ing them all as effects: of mechanical dis- 
turbances in the’ “supposed ether. 
of our faith in the simplicity of the mole- 
cule and the atom has been shaken by 
recent chemical 


and physical 
From the latest and strongest evidence 


that has been brought to bear upon the 


subject, it seems likely that before long 
we must revise our conception .of the 


elementary nature of the molecule and, 


the indivisible character of the atom. 
Recent experiment has brought to light 


facts which seem to require for their full 


explanation the assumption that an atom 
may be divisible, or at least that if may 
‘be accompanied by small satellites which 
may be detached from the parent mass. 


‘At the same time late chemical research 


goes to prove that the old assumption of 
the structure of complex molecules is rea- 


‘sonably near correct, while the brilliant re- 


searchand analysig of Arrhenius and Van’t 
Hoff has led us to an altogether new con- 


ception of the state of the ether im- 


mediately surrounding molecules and at- 
oms, or, to put it into other words, of the 
electrical charges resident upon them. 
Taking, 
‘present state of scientific knowledge on 
the subject of the’structure of matter and 
the nature of electricity, it seems safe to 
say that while we are still far from an ac- 
curate definition of either, yet we are 
measurably nearer to it than we were 
twenty years ago; and that doubtless the 
explanation, when forthcoming, will re- 
duce practically all of the mysteries of 
action at a distance to simple movements 


another way, ‘the explanation toward 
which we seem to be tending will substi- 
tute for the mysteries with which we now 
have to contend those belonging to the 


ether, and it seems not unlikely that we 


are approaching the limit of possible 
_knowledge-in this regard. : : 
Notwithstanding our inability to con- 


work. 


. cial agencies.- 


then, a broad view of the 


To put it- 
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ceive or define the ultimate nature of 


things, we can congratulate ourselves . 
upon the astonishing progress Wwe have 


made in our utilization of - natural forces 


‘and their application. It does not seem 


likely that we shall ever know what the 
ultimate nature of matter is or what the- 
; ether i is like or how it is constructed, al- 
though we may refer back. to the funda... 
“Much — 


mentals: and show that all- actions with 


which-we -arè femiliar are due to the in- ` 


ter-relation of force and“ “matter and 
ether. “It seems possible, not to say prob- 
able, that this point is the one at which - 


‘research must stop, for the reason that it 


is unlikely that -we- will ever be able to - 
comprehend the essential -nature of ‘these 


things with our merely “finite minds. ` 


The new physics has made a long step 


toward the correllation of physical man- 


ieestationt and it seems as if virtually’ 


all action’ would be called, in one way or ee 


the other, electrical. This, though, as 


any one can see, is not an explanation, of | 
electricity, but is simply a shifting, of tbe 


190) ooh ey 


point of view, and a rechristening of fa- 


miliar manifestations with new names. 


ca apres 


z o a a 
CA brief notice regarding the import, 


vai 


noor 
» 
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trade of :Argentina appears in another — 


column and shows a remarkable state of 
affairs. ` 


deduced by one of the leading commer- 


general exports throughoyt the world, but 
in this specific instance we are easily dis- 


taneed by taly 


Great | Britain, Italy and 
Germany. 


sounds a note of warning to our exporters, 
too grave to be neglected. The figures 


given do-not show what proportion of the ` 


total represents electrical apparatus and 
material, but judging from the prom- 


inence of. electrical enterprises’ through- 


out South America it is only reasonable 


to believe that a considerable amount of . 


the whole sum was paid for such goods. 


‘Germany is ever alert and keen to com- 
pete with us ‘in evéry line of outside 
trade, England has the prestige of years 
to aid her, and Italy is developing in a — 


formidable manner. With three such 


powerful rivals is it prudent for us ‘to lie 
hack on eur reserve strength, or to count 
upon what we can do if we will? 


There seems to be no. good - 
' reason to doubt the figures, as they were 


Such a statement as this 


We, as a nation, have _ 
rapidly- caught the pace - of England: in 
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expressed by the’equation, — 
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“ THE THEORY OF ALTERNATING DYNA- 


MO ELECTRIC MECHANISIIS—XX. . 
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; i «4, TO 
BY W. ELWELL GOLDSBOROUGH.: 


Now; sinde ih citciiits contaming con- 


R : . `, $ tev, r G M 2 si ’ oe. se 
stant inductive reactance’ and,.a variable , 
: “sh : id ed : ' i z č 


resistance, the energy, expended is a maxi- 
mum when.the resistance eguals thèreact-: 


we find’ that ‘the’ maximum Amount of 


~ energy that çan possibly be expended-in a 
circuit as long as (z) remains, constant is 


- EF. F | i 
sisao gee V 


where E is the virtual and E the maximum 
value of the impressed electro-motive force. 
Example No. 11. a 
An electro-motive force of 60 volts at 
30 cycles is impressed upon a circuit con- 
taining a variable resistance connected in 
series with an induction coil having a 
fixed inductance of .0064 henry. | 
Determine the values.of the resistance 
of the circuit, the current and the power 
developed in the circuit, when the resist- 
ance variations are such as to cause the 
phase of the current to vary from 0 to 90° | 
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ag the curveg:cut the dotted lines at.points 
the radial distances: of which -from the 


+ gentreO are proportional to the tabulated 
are ‘ ne bee a 


values.) - © © t 
The point of maximum power, as iflus- 


„trated, falls between - the ‘40° and 50° ` 


positions, and by substitution in (1 84) ig 
determined to be. g a m Fa 


„ance, if’ this substitution 1 Made tr (182) ~ | ae, T 


a a = yna, Er , 0 : 
Pos = yp =a Ta bP ae 


If a series circuit in. which variations in 


the resistance: occur includes a constant 
reactance that is due to capacity instead . 
of to inductance, a cycle of changes will. 


be observed, when the resistance fluctua- 


~ tions take place, that do not differ sensibly 


from those just discussed in connection 
with Fig. 53. A capacity reactance 


by successive increments of 10° each. >: 7 
; : A ' f 
j 


Since by equation (55), O >O. ve 


% . 
T g e 
. . sai 


-~ 


$= tamta ete 


š ý 
when the reactance of a circuit ig cōn- 


stant the value of the resistance, in terms: .-< 


AE P 


of this reactance and the angle of lag, is 
py a Se ae 


. f= 
ae tang 
Again, when the value-of the resistance 
of a circuit is known, 88 -well as “the 
values of its inductance and: the im- 
pressed electro-motive force, ‘the value. of 
the current is given by equation (54) 
I=E+2z os 
and the value af the power developed in 
the cirenit by equation (91), = es 
| ao E P = EI cos $. (91) 
If now we substitute in (185) forthe 


~ ie 


yalue of ¢, 0°, 10°, 20°, 30°, 40°, 50°, 60°, 


70°, 80° and .90° respectively, and de- 
terming ghe corresponding values of I and 
P, the requirements of the problem will 
be met. This. procedure gives us the 
values tabulated in Table 3 of the different 
uantities involved. In Fig. 53 these 
lata are shown plotted to convenient 
The dotted radial lines show the 


TABLE 3. an: 
g | tang | r I cos ¢ P ọ 
0 O | oo 0 1.00 0 an | 
10 376 6.91 8.7 .985 518 10 
20 |. .864 |. 3.80 | 17.1 .940 064 20 
80 577 2.08 25.0 . 866 1,300 30 
40 .839 1.43 82.2 -766 1,480 40 
50 1 193 1.01 88.38 .643 1,480 ` 80 
60 1.782 -869 48.3 .500 1,300 60 
70 2.748 44 47.0 , 842 964 70 
80 5.671 .21 49.2 .174 5138 . 8 
9 | o 0 50 0 0 0 | 90 
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necessarily causés” the çurrent to advance 
‘ahead ,.of . the „impressed , electro-motive 
force, and on this..aceount. the . phase 
angles will»all be: angles of dead when 
eapacity: reactance predominates and the 
resistance varies. This, ‘however, is the 
only difference, - theoretically, between 
dominant ¿inductance and, dominant’ ‘ca- 
pacity conditions, and consequently the 
phase ‘diagram for the capacity reactance 
circuit éan’ be made to’ be éntirely sym- 
metrical with Fig.. 53, relatively to the 
impressed electro-motive-force vector OA 
of Fig. 53. . 4 

- Fig. 54 illustrates this fact. .The vector 
OA represents the „impressed electro- 
motive force. Ihe vector OB a value 
and phase position of the current for a 
particular value of the line resistance. 
The angle of phase difference AOB is 
determined directly from the dimensions 
of the circuit by equation (146) by which 


1 
= —1 
$ = tan Sar 


and is laid off in advance of the electro- 
motive force in determining the vector 
position of the current. 
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By equation (138) the impressed electro- 
‘motive force, which is a constant, is equal 
to : | 
E =p E+E; 
and, | therefore, ` the electro-motive-force 
fector'triangle AOC will always be a right- 


‘angled ‘triangle described on E as an 


hypotentise, whatever value is given to 
the resistance in the circuit; and so the 


-heel © of the triangle will always fall on 


the semi-circle ACO described on OA'as a 
diameter, since OC = E, = I r and CA = 
E =I=+0 w. When, therefore, (7) is 
‘reduced in value C will move along the 
semi-circle towards O, since when (r) is 
very large I r approximates, both in value 
and phage, the vector OA. ` 
When (r) is very small (I + C œ) in 
turn closely approximates OA in value, 
but takes'a phase position directly opposite 
to it, “since the vector OC, which closes 
the vector triangle, approaches a zero 
value under these conditions. = 
In this circuit the current is necessarily 
always in phase with’ E, and since as (r) 
decreases OC moves from a position in 
which it coincides with QA to one in 
which it is tangent to the semi-circle ACO 
at O, the phase position of the current 


changes from an angular advance of zero 


degrees to an’ angular advance of 90°. 
During this change ‘in phase’I must un- 
dergo a change‘in value that is propor- 
tional to the variations of E since E, = 
I z, and a is constant ; therefore the locus 
of’ the point B is a semi-circle described 
on'a diameter OB’ that is at right angles 
to OA, For the current is always 90° in 
advance of the reactance electro-motive 
force, and the locus of the head of the 
reactance electro-motive-force vector is 
the semi-circle ACO described on OA as a 
diameter.“ ` 7 : l 

By prolonging the vector OB, in its 
successive positions until it attains a 
length that is equal to the product of I 
and E » We obtain a curve that shows the 
limits of the power developed in this 
capacity reactive circuit that 1s entirely 
analogous to the “‘ power”. curve of Fig. 
53. This curve has a maximum displace- 
ment from O when the current has a lead 
of 45°. That this is true can be easily 
verified by applying equation (183) to the 
case in hand. 

We have the rule, therefore, that 

The power developed in a reactive circutt 
isa maximum when the resistance of the 
circuit is made equal to the reactance of 
the circuit. ee 

In any circuit in which the reactance is 
a constant, the current is a maximum 
when the resistance of the circuit is re- 
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duced to zero. Under these circum- 
stances the value of the current is 
pat 


T 


If in the circuit inductance is the react- 
ance factor the value of the current is 
_ E 
I, = PF 
a quantity that is illustrated by the vector 
OB, of Fig. 53. If, on the other hand, 


capacity is the reactance factor of the 
circuit, the value of the current is 
I, = EC w 

a quantity represented by the vector OB. 
of Fig. 54. | 

In the simple series circuit there is 
another factor which when it is a variable 
causes modifications in the conditions of 
balance existing between the forces that 
are not less interesting than those result- 
ing from variable resistance. We are quite 
as likely to meet with conditions in which 
we are confronted with a variable react- 
ance and aconstant resistance as we are 
to meet conditions of variable resistance 
and constant reactance. In studying the 
phenomena due to variable reactance we 
will first consider a simple circuit con- 
taining resistance and inductance. 

In such a circuit, as has already been 
pointed out [see equation (181) |, 

E’ = (Ir)*+ (Iz) 

or the square of the impressed electro- 
motive force is equal to the sum of the 
squares of two component electro-motive 
forces. If, therefore, the impressed elec- 
tro-motive force is constant it will be the 
diameter of a circle the perimeter of which 
is the locus of the vertex of a right-angled 
triangle formed by two sides (Ir) and 
(I x) of variable length upon the diameter 
E as hypotenuse. Such a triangle is 
shown in Fig. 55 at OAC,. In this tri- 


angle the lengths of the sides are de- 
pendent upon the value of the reactance 
(z), since E and (r) are constants. By 
equation (54) the value of I also depends 
upon (z). 

Moreover, by (54), when (z) is large 
relatively to (r), although I is small, I z, 
the reactive electro-motive force, ap- 
- proaches E in value, while I r, the resist- 
ance electro-motive force, approaches a 
zero value. When, therefore, (z) is very 
large C,A is large and OC, is very small, 
and the point C, assumes a position on the 
circle close to but on the left of the point O. 

Now, since the tangent of the angle 
C,OA is equal to 

x 

tan $, = F 

' when (zx) decreases in value the angle ¢, 

will diminish, and the side OC, will close 

in on the stationary side OA, and conse- 


ELECTRICAL REVIEW 


quently C, will move along the circle from 
U towards A. When (x) becomes small 
(r) will be large by comparison, and 
therefore by (181), (I 7)* will approxi- 
mate (E)* in value, while (I z)* will ap- 
proach a zero value. When (z) is very 
small, therefore, C, approaches A, and 
finally, when z = o, C, coincides with A, 
Ir=Eand ¢,=0. 

Now with each change in (7) the im- 
pene of the circuit changes, and since 

= E + z, if (xz) constantly diminishes, 
I will ee vena | increase. “l'o deter- 
mine the locus of the extremity B, of the 
current vector OB, as (x) diminishes we 
have only to refer again to equation (181). 
Since, under the present conditions, (r) 
is a constant in this equation. I must 
vary with Ir; but we have just demon- 
strated that the vector head C, of OC, 
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and to equation (146), giving the value of 
the phase angle, 


1 
= -1 
Pan Car 


(146) 


between the current and impressed electro- 
motive force. These equations show that 
in circuits containing resistance and 
capacity, for a given resistance, the im- 
palace of the circuit is only a minimum 
and the angle ¢ only zero when the 
capacity equals infinity. 

f the capacity is reduced in value, a 
capacity reactance immediately becomes 
prominent in the circuit and induces a 
reactance electro-motive force, which with 
the resistance electro-motive force also 
fulfils the condition, 


E* = (I r) + (I 2)! (181) 
Therefore, with decreasing capacity a 


O A=E 

O Bri 

O XxX 
OR=Ēi cos 
AOP,=9, > 


R 
a 
2 
3 


„æ 
onr 
“worn 
-r 
oe 


m a 
-rP 
_< ue 
- _ 
pena 
_ 
a, 


Fie. 55.—ALTERNATING-CURRENT MECHANISMB. 


moves along the circle OC A as a locus; 
therefore, the vector head B, of OB, must 
also move along a circle asalocus. For 
OB, is in phase with OC, and swings 
about the same point o as a centre, there- 
fore since they are proportional to one 
another the points B, and C, must de- 


scribe similar figures. 
The diameter of the locus circle OB B is 


determined by making (z) equal to zero 
in equation (54) when 
OB = Im = E +r. 

For the same reasons that that part of 
Fig. 55 which lies to the left of the line 
OA illustrates the variations occurring in 
a circuit containing series reactance and 
inductance, when the inductance is a 
variable, that part of Fig. 55 which lies to 
the right of OA illustrates the variatious 
occurring in a circuit containing series 
resistance and capacity when the capacity 
is a variable. hen, in the circuit we 
have just been considering, z = o and OB 
is in phase with OA, the conditions are 
such that they represent a circuit con- 
taining resistance and capacity in series ; 
but the value of the capacity 18 infinity. 

That this is true is quickly seen by re- 
ferring to equation (145), page 155, where 

E 


= 1 145 
l= detoa “P 


right-angled triangle appears on the right 
of OA, the heel C < of which follows the 
continuation of the perimeter of the circle 
described on OA as a diameter. When 
the capacity reactance equals the resist- 
ance of the circuit, both OC, the resist- 


ance electro-motive-force vector, and 
CA, the reactance -electro-motive-force 


vector, make angles of 45° with OA, and 
C, assumes a position half-way between 


A and O onthe perimeter. A still further 
reduction in the value of the capacity C 
causes the point C, to approach nearer 
and nearer the point O, until when 
C = 0, C, coincides with O and the re- 
actance electro-motive force equals the 
impressed electro-motive force in value. 
The condition of zero capacity is a condi- 
tion of “open circuit” on the line, as 
it is a condition in which the areas of 
opposed condenser plates are reduced to 
zero. Between the limits of infinite and 
zero capacity in the line the current in 
the circuit undergoes changes 10 value 
that are proportional to the changes 1n 
the resistance electro-motive force, since 


E, 
> ne _* =f, 
E, = I r and 


he cur- 
Therefore, the vector head Boft 

rent vector OB follows the locus AAR 
the capacity decreases and becomes 

to sero when the capacity equals zero- 
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Brevities 


Electricity from Peat—From the Con- 
tinent comes the statement that it is pro- 
posed to utilize the great peat beds of 
North Germany for the generation of elec- 
tricity on a large scale, says the Electrical 
Engineer. The matter has been fully con- 
sidered by Dr. Franks, and he estimates 
that a hectare of turf three metres thick 
gives 2,500 tons of dry turf, equivalent 
to 1,200 tons of coke, or in English meas- 
ure, an acre of turf 10 feet thick gives 
1,000 tons of dry turf, equivalent to 480 
tons of coke. The mosses of the Evus 
Valley, which cover an area of 1,000 
square miles, might furnish the equiva- 
lent of 300,000,000 tons of pit coal 
—that is to say, more than the total 
production of Germany for three 
years. The turf would be burnt at cen- 
tral stations of 10,000-horse-power capac- 
ity, consuming annually 200,000 tons of 
turf, the product of 200 acres of the beds. 
One application of the power produced 
would be to the service of the canal con- 
necting Dortmund to the Evus, which will 
soon be finished, but the author thinks the 
most interesting will be the manufacture 
of acetylene, the materials for which can 
be obtained easily and cheaply in the 
neighborhood. With 10,000 horse-power, 
a quantity of acetylene can be produced 
daily equivalent for lighting purposes to 
150,000 gallons of petroleum, or annually 
in value to 20,000 tons of foreign import- 
ed petroleum. 


Atmospheric Hectricity—Herren’ Elster 
and Geitel have published in the Phystkal- 
ische Zeitschrift, some further accounts of 
their work on the measurement of electric- 
al leakage in free air and in closed spaces. 
Dr. Geitel finds that with regard to the 
air in a closed vessel, with an initial 
charge of 240 volts (independently of the 
sign of electrification) the leakage from 
an insulated body amounted to about 0.4 
per cent per minute; on the second day 
the leakage amounted to 1 per cent, and 
on the fourth day to 1.4 per cent. After 
this period the leakage became slower, and 
gradually attained a limit of about two 
per cent per minute. A full description 
is given of the apparatus employed. He 
also found that the leakage was not pro- 
portional to the charge of electricity, but 
that for charges varying from 80 to 240 
volts the amount remained constant. This 
phenomenon was pointed out by Matteucci 
in 1850, but the observation remained 
practically unnoticed. ‘Further, Dr. Geit- 
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el found that the influence of daylight or 
of artificial illumination was not percepti- 
ble on the results obtained. 


Liquid Air Explosives—The experiments 
made with a view to using liquid air as 
one of the constituents of an explosive 
are described by Mr. A. Larsen in a paper 
before the British Institution of Mining 
Engineers. The cartridges used for blast- 
ing trials in the Simplon tunnel consisted 
of a wrapper filled with a carbonaceous 
material, such, for instance, as a mixture 
of equal parts of paraflin and of charcoal, 
and dipped bodily in liquid air until com- 
pletely soaked. The cartridges were kept 
in liquid air at the working face of the 
rock until required for use, when they 
were put quickly in the shot-holes and 
detonated with a small guncotton primer 
and detonator. The life of such a cart- 
ridge is, unfortunately, very short after 
the cartridge has been removed from the 
liquid air. A cartridge eight inches in 
length and three inches in diameter has 
to be fired within 15 minutes after being 
taken out of the liquid to avoid a miss-fire. 
On this account the Simplon trials were 
discontinued; nevertheless, Mr. Larsen 
says that much attention is still being de- 
voted to the matter in Germany, where 
investigations are being carried on in 
three different centres, one of them being 
the largest explosive works on the Conti- 
nent, namely, the carbonite factory at 
Schlebusch. 


Ammonium Amalgam—The much-de- 
bated question of the existence of an 
ammonium amalgam would appear to be 
finally settled in the affirmative as the re- 
sult of recent researches. The fact that 
the volumes of ammonia and hydrogen 
evolved from ammonium amalgam are in 
the ratio of 2.1 has been regarded as evi- 
dence in favor of Berzelius’s ammonium 
theory, but the inability of ammonium 
amalgam to effect the reduction of the 
heavy metals from their salt solutions, in 
opposition to potassium and sodium amal- 
gam, spoke strongly against the theory. 
The investigation of the electrolytic ten- 
sion of decomposition of the ammonium 
salts with a mercury cathode, by Coehn 
and Dannenberg, described in the Zeit- 
schrift fiir anorganische Chemie, has given 
results perfectly analogous to those ob- 
tained with salts of the alkali metals, a re- 
sult only explicable on the assumption 
of the ammonium theory... Experiments 
carried out under varying conditions to 
ascertain the possibility of reducing the 
heavy metals from their solutions, show 
that the negative results previously ob- 
tained are due to the great instability of 
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the ammonium amalgam, says a British 
scientific journal. By preparing the 
amalgam electrolytically at low tempera- 
tures (0 degree centigrade), when it ap- 
pears to be much more stable and does 
not exhibit to any great extent the spongy 
appearance peculiar to the amalgam pre- 
pared under ordinary conditions, and al- 
lowing it to act on cold solutions of cop- 
per, cadmium and zinc salts, the formation 
of the corresponding heavy metal amal- 
gams is easily observed. In the case of 
the copper, it might be possible to explain 
the reduction by attributing it to the 
nascent hydrogen generated in the de- 
composition of the ammonium amalgam; 
but this explanation is not possible in the 
case of the cadmium and zinc salts. 


X-Ray Transfermations—Some new ex- 
periments by M. G. Sagnac on the trans- 
formations of Roentgen rays by matter 
have been described in the Bulletin of the 
French Physical Society. The study of 
the electric action of the secondary rays 
emitted by a body affords a test of the 
presence of small quantities of relatively 
active substances such as copper, iron, 
aluminum. Hence, also, a method of 
searching for new elements. The ener- 
getic absorption of the more active rays 
from such a metal as platinum in the first 
few millimetres of adjacent air has been 
verified directly by rarefying the air sur- 
rounding the metal. Finally, a pencil of 
Roentgen rays discharges a conductor even 
When it does not pass through the portion 
of air acted on by the electric field of the 
conductor. It is sufficient that the rays 
shall traverse a portion of air separated 
from the field of the conductor by a Fara- 
day screen (such as a metal gauze), and 
that there shall be a field of force in the 
part traversed, of like sense to that due 
to the conductor. If the charge of the 
conductor is reversed in sign, the rate of 
discharge is altered in the ratio of 1 to 
10 or 20, but in the absence of the field in 
the second region no such change takes 
place. M. Sagnac’s explanation of the 
phenomena is that the ions produced in 
the second region acquire, under the in- 
fluence of the external field, sufficient kin- 
etic energy to carry them through the 
openings of the screen into the region sur- 
rounding the conductor. 


Radioactive Lead—A paper by Messrs. 
K. A. Hoffman and E. Strauss on “radio- 
active lead” appears in the Berichte. 
This material is extracted from various 
minerals such as pitchblende, cleveite, 
broggerite, copperuranite, samarskite and 
euxenite, and resembles lead in being pre- 
cipitated from its acid solution by sul- 
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phuretted hydrogen, in forming a sulphate 
insoluble in dilute sulphuric acid, and in 
having a yellow iodide. It differs from 
lead in the fact that it acts upon a photo- 
graphic plate in the dark; it possesses a 
characteristic violet line in its spark 
spectrum, and its equivalent is markedly 
different, being 65.05 as against 51.7 for 
lead. The authors regard their results 
as being due to the presence of an element 
of an atomic weight of over 260, probably 
either divalent or tetravalent. 


Atmospheric Gases—A valuable con- 
tribution to the study of the inert 
gases of the atmosphere is made by 
Professors Liveing and Dewar in a 
paper read before the Royal Socicty, 
says the Popular Science Monthly. The 
gases were obtained by liquefying air by 
contact with the walls of a vessel at atmos- 
pheric pressure cooled below 200 degrees 
centigrade. Some 200 cubic centimetres 
of liquid air were thus condensed, and the 
more volatile portion was then distilled 
over into a receiver cooled with liquid 
hydrogen. This portion, consisting of 
about 10 cubic centimetres, was then passed 
into spectrum tubes, first, however, trav- 
ersing a U-tube immersed also in liquid 
hydrogen. In this manner the gas was 
completely freed from every trace of 
nitrogen, argon and compounds of car- 
bon. The tubes showed the spectra of 
hydrogen, helium and neon with great 
brilliancy, but also a large number of 
lines which could not be referred to any 
known origin. This shows conclusively 
that a sensible proportion of hydrogen 
exists in the earth’s atmosphere, a point 
which has been much disputed in the past. 
If it be true, as has been shown mathe- 
matically, that owing to the velocity of 
the hydrogen molecule, the earth can not 
retain this gas in its atmosphere, then 
there must be a continued accession of 
hydrogen to the atmosphere from inter- 
planetary space. If this is the case, it is 
probable that there must be a similar 
transfer of other gases, and therefore the 
authors of the paper sought in the spee- 
tra evidence of the presence of the char- 
acteristic lines of the spectra of nebule, 
of the corona, and of the aurora. Nebular 
lines were found in the tubes as above 
prepared; but in one, the gas of which 
had not been passed through the U-tube, 
and which contained traces of nitrogen 
and argon, a line was found very close to 
the principal green nebular ray, which 
did not appear in the other tubes, and 
which may indicate that the substance 
that is luminous in the nebule is really 
present in the earth’s atmosphere. Sev- 


‘-by perfectly reflecting walls. 
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eral lines were found which may possibly 
be referred to coronal rays, but further 
study is necessary before this can be es- 
tablished. Still, more doubt attaches to 
the auroral rays, one of which seems to 
be identical with a strong ray of argon. 
The ingenious method devised for the 
collection of the gases, fhe demonstration 
of the presence of hydrogen in the atmos- 
phere, and the possibilities opened up by 
this manner of attack render this research 
notable. 


Frequency of Alternating Currents — A 
good many simple devices for determin- 
ing the periodicity of an alternating cur- 
rent have been described already, but 
probably the simplest yet devised is that 
of R. Wachsmuth, says the Electrician. 
It consists of a piece of watch spring (see 
diagram) clamped in a vice, and provided 
with a small square piece of white paper 
stuck on by means of a bit of wax. When 
this is illuminated bya source fed by an al- 
ternating current and set vibrating, it will 


A SIMPLE FREQUENCY METER. 


appear to stand still when the frequency 


of the current equals its own frequency of 


oscillation. The latter can be calculated 
from the formula, N = 7,920 thickness 
in millimetres / (length in centimetres), 
but in practice a graduation could be easily 
marked in the spring.itself. A small cor- 
rection must be added for the paper in the 
case of light springs. The method is very 


convenient, and ean be used for fre- 
quencies up to 150 per second, beyond 
which the springs become too stiff. 


Electro-Magnetic Theory of Radiation—— 


‘Professor M. Planck, of Berlin, published 
some months ago a derivation of the 
‘formula connecting energy and wave- 


length in the spectrum of a black body at 
a given temperature, the derivation being 


‘based upon the notion of an electrical 


resonator enclosed in a space surrounded 
It is re- 
markable that this formula should agree 
with the formula of Stefan obtained by 
thermodynamical considerations. In the 
Verhandlungen d. Deutschen Phys. Gesell- 
schaft, for December, 1900, Professor 
Planck has given an outline of some work, 
soon to be published in full, says Science, 
in which he applies the method of prob- 


` substance. 
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abilities to thé determination of the parti- 
tion of energy among a vast number of 
electrical resonators enclosed within a re- 
flecting boundary. A consequence of the 
theory developed by Professor Planck, 
which gives some check upon its legiti- 
macy, is a formula which permits the cal- 
culation of the number of actual molecules 
of anysalt in a gramme-molecule (thenum- 
ber of atoms in a gramme of hydrogen), 
the basis of the calculation being the 
energy curve of the spectrum of a black 
body as determined by Lummer and 
Pringsheim and by Kurlbaum. It is thus 
found that an atom of hydrogen weighs 
1.64 x 1u -* grammes. Professor Planck 


compares this result, together with other 
results depending upon it, with previous 
approximate determinations of this quan- 
tity, and he remarks that the values de- 
termined by his formula are not approxi- 
mations, but that the calculations are ab- 


solutely valid, provided that his theory is. 


true. 


Samarium Carbide —M. H. Moissan re- 
cently presented before the French 
Academy the results of his study of this 
It was prepared by mixing 
x00 grammes of samarium oxide (Sa, 05) 
with 20 grammes of sugar charcoal, the 
whole being powdered finely and then 
compacted by pressure. This mixture 
was heated in the electric furnace for 
four minutes with a current of 900 am- 
peres at 45 volts, and resulted in a lump 
of fused carbide weighing about 150 
grammes. This substance is yellowish 
in color and its small particles are trans- 
parent. Its fracture is clearly hexagonal 
and its specitic gravity about 5.86. In 
cold water the carbide decomposes like 
the metallic carbides of the same series 
and gives off liquid, solid and gaseous 
compounds in the following proportions: 
Acetylene, 70.1; carbon compounds of the 
ethylene series, 7.6; hydrogen and com- 
pounds of the formene series, 22.3. 

Electric Waves in the Earth—M. E. la 
Grange has endeavored in a paper in the 
Comptes Rendus to throw light on the 
part played by the earth in the production 
of electric waves such as are used 1n space 
telegraphy. He believes that the earth 
behaves as a conductor and not as a di- 
electric. He buried a coherer in the 
ground one foot deep, at a distance of 
some 100 yards from a spark-gap pro- 
vided with an air wire two metres 1D 
length. Before the coherer was covered 
up by earth it responded fairly well. 
When the wooden box containing the ap- 
paratus was covered with earth to the 
depth of one foot all action on the coherer 
ceased. From this the author concludes 
that the waves are partly absorbed and 
partly reflected by the soil, and he points 
out that the explosion of underground 
mines can not be carried out with the ap- 


paratus described. 
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The Schenectady Works of the 


General 


Electric 


ee 


Company-—II. 


The Largest and Most Complete Electrical Manufacturing Establishment in the World—Some Account of Men, 
Methods and Machines—A Representative American Industry. | 


In the former article mention was made 
of the heavier mechanical processes em- 
ployed in the construction of electrical 
machinery at the Schenectady shops. Of 
scarcely less interest is the lighter work, 
both that employed in building the smaller 


the street railway controller has been one 
of the most remarkable in the history of 
electricapplications. Init,insmall compass, 
are gathered many switches which must 
control large currents and also means for 
the destruction of powerful arcs which 


BUILDING No. 23 or THE GENERAL. ELECTRIC ComPany’s SCHENECTADY WORKS. 


machinery and upon parts of the large ap- 
paratus, and the more purely electrical 
work, such as coil-making, winding and 
the insulation of wires. 

Perhaps the best way to exhibit this 
branch of the company’s work is by a bricf 
description of the industries carried on in 
factory building No. 23, of which an illus- 
tration is here shown. It must be stated 
here, however, that since the taking of the 


photograph from which the illustration 


was made the building has been extended 
to the left of the front shown so that the 
tower is now at the middle of the front. 

In this building is carried on the man- 
ufacture of switchboards, of controllers 
for street railway motors, of sockets and 
other small trimmings employing brass 
and porcelain, of most of the small parts 
such as binding-posts, screws, nuts and 
studs, and of searchlights. Probably the 
most striking feature of the work within 
the building is the very large use made of 
automatic machines, such as screw ma- 
chines, turret lathes and other machine 
tools for the duplication of large numbers 
of small parts. The controller depart- 
ment is well illustrated in one of the en- 
gravings, which gives a general view of a 
portion of the floor upon which these ma- 
chines are assembled. The evolution of 


Like all the rest of the company’s product 
the controller has been standardized to the 
last degree, both in the method of its 
manufacture and as regards sizes and 
capacities. 

The somewhat crowded illustration 
showing this floor can not, of course, ex- 
hibit the great detail of such work as is 
there conducted. The method of assem- 
bling and fitting the interior portion of 
the controller is exceedingly ingenious, 
resulting in the production of controller 
cylinders which are of standard sizeall over 
and making repair and replacement easy. 
Like other standard output, controllers 
and their parts are manufactured in great 
quantity and stored, cither as parts or 
assembled, ready for quick shipment upon 
receipt of orders. 

Another illustration shows a part of one 
of the small machine shops in this build- 
ing. Several of these small shops, among 
them a well-equipped model-making plant, 
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may be .formed when the currents are 
broken, together with interlocking and 
safety devices so that the mechanical oper- 
ation of the controller is- reduced to the 


simplest possible turning of two handles. 


are in operation. A feature of the work 
in this building is the use of automatic 
and semi-automatic machines for the 
production of small parts. Upon turret 
lathes or upon their further development— 
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screw machines—a large proportion of the 
small round pieces, both of brass and 
steel, are made, the result being a re- 
markable equality of product as well as a 
considerable reduction of the labor cost 
upon each class of the pieces so construct- 
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or any hand work except that of the sim- 
plest character. 

On the middle floor of building 23 is 
the searchlight department, which is high- 
ly interesting. Here are constructed 
searchlights and projecting lamps rang- 


SMALL LATHES IN BurLDINa No, 28, SCHENECTADY Works. 


ed. Indeed, the. tendency toward auto- 
matic or semi-automatic methods is nota- 
ble throughout the works of the General 
Electric Company. It has often been 
noted in the technical press that one of 
the widest differences between American 
and European methods of manufacture is 
in the increasing use of machine tools of 
an automatic character in this country 
and the corresponding decrease of the cost 
of labor necessary in the production of a 
given article. Of course, economies of 
this character can not be carried on except 
in places where a very large output is pro- 
duced, but the conditions at the Schencc- 
tady shops are such that the fullest ad- 
vantage of modern mechanical methods 
can be taken with the result not only of 
kecping down the cost of production 
but, as well, of producing product of high- 
ly standard quality. 

A result of this policy of producing 
as nearly as possible absolutely standard 
parts may be seen in the view of an- 
other room in the same building, in which 
the assemblage of sockets, switches, cut- 
outs and other small accessories is carried 
on. It will be noted that for this work 
women and boys are employed, their labor 
being confined, for the most part, to the 
assemblage of the pieces which simply re- 
quire putting together in proper relation. 
There is, of course, no necessity for fitting 
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three miles from the building and here, at 
night, the lights are tested by expert oper- 
ators who sweep the neighboring country 
with them and observe their power in 
“picking up” the distant targets. The 
value of a searchlight depends almost en- 
tirely upon the ability to find a distant ob- 


. ject with it at night. After a long series 


of experiments in various weather condi- 
tions the operators of the searchlight test- 
ing department have become highly expert 
in judging the capacity of a projector for 
naval or coast defense purposes. 

The interesting photograph shown here- 
with was taken on the railed platform 
from which the tests are made and repre- 
sents the beam of a searchlight turned 
down toward the gate-house at the en- 
trance to the company’s grounds. The 
streak of light which appears in the beam 
of the searchlight is probably due to the 
sparking of a trolley wheel on a car which 
was passing at the time the photograph 
was made. In the same building is the 
department for the manufacture of switch- 
boards. Here again the same remarks as 
to standardization apply to this manufact- 
ure, it having been reduced to very simple 
terms. Theillustration givesa highly inade- 
quate idea of the work being done in this 
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ing from the smallest sizes up to the gigan- 
tic projectors manufactured for coast for- 
tifications and large naval vessels. The 
tower shown in the illustration of build- 
ing No. 23 is used for the testing of 
searchlights after their assemblage. For 
this purpose large targets painted white 
have been erected on hills distant about 


department, for the reason that the switch- 
boards hide one another and make it im- 
possible to show the extent of the assem- 
bling room in which they are standing 
and at the same time exhibit any details 
of the individual boards. It is a case of 
the forest being invisible on account of 
the trees. 
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The standard design for such boards 
consists of panels of marble or slate 
mounted in structural iron frames such as 
are shown in the foreground of the illus- 
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operation is similar to that of the ma- 
chines used for making lead pipe, the 
lead being forced, while hot, by hydraulic 
pressure around the core. 


Upon the same 
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in the illustrations. Here the various 
sizes of magnet wire are covered, and the 
vast consumption of this product neces- 
sary in the works may best be judged by 
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tration. Panels for the control of dyna- 
mos and for feeder circuits for lighting or 
railway purposes, as well as the more com- 
plicated panels intended for the control of 
polyphase feeder lines and machines, have 
been reduced to a comparatively small 
number of standard designs and the group- 
ing of these gives the average type of 
switchboard turned out by the company. 
It may be mentioned that all of the work 
upon the boards, including the manufact- 
ure of the appliances installed upon them, 
is carried on in these shops with the ex- 
ception of the construction of certain types 
of instrumefts, which are made at the 
company’s factory in Lynn, Mass. 

No small part of the work of the com- 
pany consists in the forming of wire into 
the various shapes requisite in finished ma- 
chines. Copper wire is received at the 
works as it comes from the drawing mills, 
and undergoes all the subsequent proc- 
esses fitting it for use in the finished ap- 
paratus in various departments of the 
works. In the full-page illustration are 
shown four views of the wire-covering and 
cabling machinery in building No. 14, a 
structure 72 by 402 feet in size and two 
stories high. On the ground floor of this 
building are machines for covering wire 
with rubber and compounds, these being 
of the usual type employed for that pur- 
pose. Here, also, are found the lead 
presses for covering cables and other con- 
ductors with a sheathing of lead. Their 


floor are a large number of cabling ma- 
chines, one of which is shown in the illus- 
tration, for laying the strands of wire 
composing cables and for taping and 
otherwise insulating these after their con- 
struction. In this department cables are 


a glance at the illustrations showing the 
machines in use for the purpose. 
Passing now for a moment back to the 
machine shops the armature department is 
of great interest. A view of the aisle in 
this department is shown in one of the 
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made ranging in size from the delicate- 
stranded conductors used in ordinary lamp 
cord up to heavy feeder cables of the 
largest section. 

On the upper floor of the same building 
are to be found a large number of wire- 
covering machines which are well shown 


illustrations. Here the finished cores, re- 
ceived after the parts composing them are 
assembled in the large machine shop, are 
wound. 

The term “winding” in the modern 
sense means really the application of 
formed coils to a core prepared to receive 
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them. Winding in the old sense, in which 
wire directly from the reel was applied by 
hand to the body of an armature, is no 
longer practised in the works except in 
rare cases where some obsolete armature is 
repaired. All of the work of applying 
conductors to modern armatures is now 
done through the agency of the machine- 
formed and thoroughly insulated coils. 
A brief description of the manufacture of 
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possible space, still give excellent oppor- 
tunities for the radiation of heat and are 
exceedingly strong mechanically. For the 
purpose of making such winding there 
have been evolved in the shops machines 
which rapidly turn out coils of any de- 


_gired section or shape. The insulation of 


such coils is a matter of extreme simplic- 
ity, a thin fibre paper being used between 
adjacent spires. 


ly it ate 
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original casings from the mines in India, 
and is separated and afterward consoli- 
dated by the well-known process employ- 
ing varnish to fasten separate sheets to- 
gether and then compacting the whole 
under heat and great pressure. By the 
use of appropriate moulds small sheets of 
mica may be applied to surfaces of almost 
any desired shape and firmly compacted 
into a material possessing extraordinary 


me N 


ad 


ONE OF THE AISLES OF THE GENERAL ELECTRIC COMPANY’S ARMATURE DEPARTMENT. 


these coils appeared in the former article. 

Much use is made, in the larger ma- 
chines turned out by the company, of a 
winding consisting of copper bar or strip 
wound on edge. In the case of the field 
coils of a revolving-field alternator, for 
example, where the total applied pressure 
from the exciter is not more than 125 volts 
and where large numbers of coils are used 
in series, the potential difference between 
the adjacent spires of these coils is an al- 
most negligible quantity. For such coils 
the edgewise strip windings have been 
found of the highest value, because they 
are comparatively easy to manufacture 
and, while allowing the largest amount of 
conductor to be crowded into the smallest 


Considerable quantities of copper bar 
are also used in the windings of the larg- 
er machines, and this is insulated general- 
ly by means of tape applied by a revolv- 
ing shuttle of great simplicity and subse- 


quently treated with insulating varnishes 


and other compounds. 

In the gallery of the great machine 
shop building are located two departments 
of much interest—mica working and com- 
mutator building. Very large quantities 
of mica are used in modern electrical ma- 
chinery, the peculiar qualities of this ma- 
terial having given it a unique place 
among insulators. In the mica depart- 
ment the crude mineral is received in slabs 
and sheets, many of them coming in their 


qualities of resistance, dielectric strength 
and mechanical strength. For example, 
the beveled rings used in commutators of 
all sizes are here constructed in this way, 
as well as many mica pieces of complex 
shapes for various applications. A great 
quantity of sheet mica-board is also built 
up for use in the insulation of large ap- 
paratus. So perfect is the economy of 
this department that practically none of 
the valuable mica is lost, the scrap of the 
larger pieces being worked up by the com- 
pacting method into smaller shapes. 

At the other end of the same gallery is 
situated the commutator department in 
which all of the commutators used in the 
company’s output are assembled and fin- 
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ished, except those of very large size which 
receive their final finishing on one of the 
great boring mills on the main floor of 
shop No. 16. The process for construct- 
ing commutators in general use by the 
company is very simple and direct. The 
material used in all of them is hard- 
drawn, tapered copper bar which is re- 
ceived in long pieces from the maker. 
These bars are cut up into appropriate 
lengths, and the pieces assembled with 
their mica insulation in contracting rings. 
When set up in these rings the whole 
structure is chucked in a lathe and prac- 
tically all of the finishing work upon it, 
such as shaping the ends of the bars to the 
proper bevel and turning off the cylindrical 
structure inside and out, is done in the 
lathe. By the use of what is practically 
a turret lathe, small commutators can be 
turned out with great perfection of size 
and are, of course, standard in all respects. 
Naturally, the valuable scrap copper re- 
sulting from the turning and other ma- 
chine processes in this department is care- 
fully saved, as is scrap material of all 
kinds in general throughout the works. 
This chapter, concerning the smaller 
industries of this great establishment, 
would be incomplete without reference to 
the porcelain factory. It was found de- 
sirable some years ago that the company 
should manufacture its own porcelain 


and a shop was erected for the purpose. 
This having been outgrown a new porce- 
lain shop has recently been built (not 
shown on the map on page 334). In this 
large building are found the grinding 
mills, pug mills, presses, drying racks, 
kilns and other accessories used in the 
manufacture of porcelain, and here will 
be made all of this material used bv the 
company in the manufacture of fittings, 
switches, sockets and insulators in the 
future. 


Electrical Exhibitors at the Pan- 
American Exposition. 


Below will be found a list, to date, of the 
exhibitors in the electrical section of the 
Pan-American Exposition, to be held at 
Buffalo, N. Y., from May 1 to November 
1, 1901. The list includes all exhibitors 
in the electrical section as well as those 
who are installing their apparatus about 
the grounds for service purposes. The ex- 
position authorities expect additions to 
the list until the middle of April. The 
names of exhibitors are as follows: 

American Electric Telephone Company, 
Chicago, Ill. 

American Vitrified Conduit Company, 
New York, N. Y. 

Arnold, B. J., Chicago, Ill. 

Bossert Electric Construction Company, 
Utica, N. Y. 

Bettini Phonograph Company, New York, 
N. Y. 
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Bullock Electric Manufacturing Company, 
Cincinnati, Ohio. 

B. & E. Hanfield, New York, N. Y. 

Bernard Company, E. G., Troy, N. Y. 

Camp Company, H. V., Akron, Ohio. 

Cutler-Hammer Manufacturing Company, 
Milwaukee, Wis. 

Clark Automatic Telephone Switchboard 
Company, Providence, R. I. 

Crocker-Wheeler Company, Ampere, N. J. 

D'Olier Engineering Company, Phila- 
delphia, Pa. 

Electric Storage Battery Company, Phila- 
delphia, Pa. 

Edison Manufacturing Company, Orange, 
N. J. 

Eureka Electric Company, Chicago, Ill. 

General Electric Company, Schenectady, 
N. Y. 

Gould Storage Battery Company, Depew, 
N. Y. 

Holland, C. C., New York, N. Y. 

Incandescent Electric Light Manipulator 
Company, Boston, Mass. 

Jandus Electric Company, Cleveland, Ohio. 

Kellogg Switchboard and Supply Company, 
Chicago, Ill. 

Keystone Electric Company, Erie, Pa. 

Lea Manufacturing Company, Elwood, 
Ind. 

Morris Electric Company, New York, N. Y. 

Miller Signal Company, Chicago, Ill. 

Mason Monogram Company, New York, 
N. Y. 

National Gramaphone Company, New 
York, N. Y. 

National Carbon Company, Cleveland, 
Ohio. 

National Automatic Telephone Company, 
Chicago, Ill. 

Northern Electric Manufacturing Com- 
pany, Madison, Wis. 

Onondaga Dynamo Company, Syracuse, 
N. Y. 

Phelps Company, Elmwood, Ill. 

Peru Electric and Manufacturing Com- 
pany, Peru, Ind. 

Power Installation Company, Buffalo, 
N. Y. 

Rowell, C. B., Dr., Buffalo, N. Y. 

Syracuse Electric Fuse Company, Syra- 
cuse, N. Y. 

Stromberg-Carlson Telephone Manufact- 
uring Company, Chicago, Ill. 

Stanley Instrument Company, Great Bar- 
rington, Mass. 

Stanley Electric Manufacturing Com- 
pany, Pittsfield, Mass. 

Safety Insulated Wire and Cable Com- 
pany, New York, N. Y. 

Toerring, C. J., Philadelphia, Pa.. 

Wagner & Company, R. W., Chicago, Ill. 

Westinghouse Electric and Manufacturing 
Company. Pittsburgh, Pa. 

Waite & Bartlett Manufacturing Company, 
New York, N. Y. 

White Company, O. C., Worcester, Mass. 

oe: 

Reports from England state that in 
December of last year the Corporation of 
Tunbridge Wells inaugurated the first 
svstem of municipal telephones in the 
United Kingdom at a cost of $50,000, 
providing service not only for the town 
itself but for subscribers within a radius 
of 10 miles. At present the Corporation 
has 400 subscribers and the town guar- 
antecs to provide a rate of $15 per year. 
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Windmills and Electricity. 


Windmills, except in Holland, have al- 
most entirely gone out of favor for their 
original purpose, namely, that of grinding 


corn, and are indeed but sparsely used even | 


for pumping water. They may, however, be 
more largely patronized in the future. It 
has been suggested that they might be em- 
ployed in the production of electricity, and 
experiments having this for their object 
have just been made at Wittkiel, a little 
German village near Kappeln, on the pic- 
turesque banks of the Schlei, not far from 
Hamburg, and at the entrance to the bay 
of Kappeln, on the Baltic, says the Tram- 
way World. A special windmill to test 
the new idea has been constructed by Herr 
C. P. Neumann, of Wittkiel. This has a 
diameter of 39 feet, with a wind surface 
of 326 square feet. It can develop 30 
horse-power, with a speed of 10 revolutions 
aminute. It drives a dynamo which, run- 
ning at a speed of 700 revolutions, fur- 
nishes a current of 120 amperes at 160 


volts. The electrical output attains its 
normal value when the speed of the wind 
exceeds nine feet per second. The dyna- 
mo is also employed to charge the accumu- 
lators, which furnish a current of 110 
volts used in lighting the town and in 
driving several small motors. The ex- 
periment having proved extremely satis- 
factory, a larger installation comprising 
several windmills and dynamos is under 
consideration, and we may again possibly 
see the mill forming a prominent feature 
of our own landscapes as in former years, 


though its purpose may be slightly differ- 
ent. 


> 
The Import Trade of the Argentine 
Republic. 

An authority on foreign and. domestic 
commerce states that the total import 
trade of Argentina for the first nine 
months of 1900 was $87,000,000 in value. 
The share of the United States (a trifle 
over $9,000,000) was exceeded by that of 
Italy, which nearly reached $12,000,000. 
Our most formidable competitor is shown 
to be the United Kingdom, which sold the 
Argentine Republic during the same time 
goods to the amount of over $30,000,000. 
Germany also made a better record than 
the United States, her share having 
amounted to nearly $13,000,000. 

A significant fact is that as compared 
with the record for the corresponding peri- 
od of the preceding year the export trade 
of the United States to Argentina fell off 
$1,500,000 and that of Great Britain $2,- 
600,000, while that of Germany increased 
$2,500,000, and of Italy, $1,000,000. 

These figures show that Germany’s well- 
directed efforts to forge ahead in the 
markets of South America are bearing 
fruit. Italy’s favorable showing is prob- 
ably dne to the immigration of Italians 
into Argentina. 
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Recent Fiectrical 


Patents AAA 


A new method of insulating wire and a 
new insulation as a result thereof, has been 
patented by Charles P. Steinmetz, of Schen- 
ectady, N. Y., who has assigned his in- 
terest in the same to the General Electric 
Company. While the invention finds a 
large field of application, it is especially 
useful in connection with the fine wire 
used in the construction of electrical 
measuring instruments and the like, and 
renders it possible to cover the wire with 
a very thin coating of insulating non- 
inflammable material. In carrying out 
the invention, the wire is first passed 
through a solution of cellulose made by 
dissolving the cellulose, preferably in the 
form of cotton-wool, in an ammoniacal 
solution of cupric oxide. This reagent is 
best prepared by first precipitating with 
caustic soda a solution of sulphate of cop- 
per to which sal ammoniac has been added, 
preserving the precipitate under water, 
and when the reagent is needed adding the 
hydrated cupric oxide to ammonia, so long 
as it dissolves. The solution of the cel- 
lulose in the cupric ammonia produces a 
deep-blue mucilaginous liquid. After the 
wire has been passed through this solution 
itisallowed todryand then passed through 
diluted hydrochloric acid in the propor- 
tion of one part of acid, by weight, to five 
parts of water, and is afterward thor- 
oughly washed with pure water and dried. 
The dilute acid dissolves out the cupric 
ammonia and leaves the cellulose upon the 
wire in the form of a horny brownish-eray 
structureless coating. With larger wire 
or thicker films of cellulose the coat- 
ing may, if desired, be impregnated with 
linseed-oil or some other similar substance 
to increase its toughness and flexibility. 

A novelty in the line of electric incan- 
descent lights, designed for use in tele- 
phone switchboards, has been patented by 
John W. Howell, of Newark, N. J. The 
patent has been assigned to the General 
Electric Company. As is well known, 
the lamps ordinarily used are extremely 
minute, and are of such a character that 
they are very easily broken. At the same 
time, a high degree of skill is required in 
their construction, so that they are ex- 
cecdingly expensive, costing several times 
as much as standard lamps of 16 candle- 
power. The present invention is de- 
signed to overcome these objections. 
Broadly, the invention consists of the 


usual bulb having the arched filament and- 


platinum lead-in wires. Arranged upon 
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the opposite sides of the Jamp and long- 
itudinally thereof, are contact-plates, to 
which the lead-in wires are soldered. 
These contact-plates extend nearly the 
entire length of the lamp and project be- 
low the bases thereof to form the terminals 
which are insulated from each other, and 
may be protected by wrappings of fabric, 
so that should they be brought together, 
they will still be sufficiently insulated. 
Suitable bases may be interposed between 
these terminals if desired. By this con- 
struction the lamp is entirely protected be- 
tween the metallic strips, and is compara- 
tively inexpensive to manufacture. 


INCANDESCENT LAMP FOR TELEPHONE SWITCH- 
BOARDS, 


An Englishman, Mr. Adolf Vogt, of 
Westminster, England, has discovered a 
novel method of manufacturing electric 
heating appliances, and has obtained a 
patent in this country on the same, which 
is controlled by the Electric Resistance 
and Heating Company, Limited, of Lon- 
don, England. An abstract of the patent 


follows: 


This invention relates to a manufacture 
of electric heating appliances of high elec- 
trical resistance which shall be capable of 
producing and sustaining very high tem- 
peratures during long-continued use and 
which are mainly composed of a mixture 
of a non-conducting substance and a metal 
conductor. As non-conductor there may be 
used for this purpose kaolin, alumina, talc, 
quartz, and the like, also all very difficultly 
reducible or fusible metal oxides, such as 
aluminum oxide and the so-called “rare 
earths,” the essential characteristic of the 
material employed, or of some part thereof, 
being that when heated to a high degree it 
Shall become fritted, slagged, or more or 
less vitrified, so as to form a hard, dense 
body. The metals employed as the conduct- 
ing material are nickel, cobalt, wolfram, and 
the like. For forming the heating bodies 
of a mixture of such materials it is indis- 
pensably necessary to first reduce them to 
an exceedingly fine state of subdivision and 
then to mix them intimately together and 
form the mixture into a paste or dough by 
the addition of water or other liquid. From 
this dough, which can be worked like pot- 
ters’ clay, the heating bodies can be molded 
of any desired configuration or the plastic 
compound can be pressed in molds, such 
pressure being only effected in order to in- 
sure perfectly uniform dimensions when the 
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heating bodies are to be manufactured on a 
large scale. After molding, the heating 
bodies are dried, and they are then heated 
in an atmosphere of hydrogen gas, at first 
only to such a temperature that the more 
or less oxidized metal particles shall be com- 
pletely reduced. For example, when nickel 
is used as the metal the temperature would 
be about 400 degrees centigrade. When 
such reduction of the more or less oxidized 
metal has been completely effected by this 
means (such oxidation will mainly occur on 
the surface of the particles), the mass while 
still surrounded by hydrogen gas is heated 
to so high a degree that it becomes fritted 
or slagged—that is to say, more or less 
vitrified—forming a dense, hard body. The 
temperature employed should about equal 
the welding heat of the metal constituent, 
but should not exceed this. 

In the above process special care has to 
be taken that the metal is kept as free as 
possible from contact with carbon, as other- 
wise the bodies produced when subject to 
frequent use are liable to become of in- 
creased resistance, the metal becoming brit- 
tle and of reduced conducting power. 

The subjecting the resistance bodies first 
to a comparatively low temperature in an 
atmosphere of hydrogen and then to a high 
temperature while still surrounded by hydro- 
gen instead of subjecting them at once to a 
high temperature while surrounded by car- 
bon powder, as was heretofore done, con- 
stitutes the essential and important feature 
of the present invention, inasmuch as the 
metal employed being unavoidably more or 
less oxidized it is necessary to effect its com- 
plete reduction by means of the hydrogen 
gas before the non-conducting constituent 
has been made to assume the dense fritted or 
vitrified condition by the application of a 
high heat, as if the still-oxidized particles 
become reduced, and consequently shrink in 
volume, after the non-conducting constituent 
has assumed the said hard condition this 
can no longer shrink to a corresponding ex- 
tent, and as a consequence the metal par- 
ticles would not be in such relative positions 
in the mass as would enable them to afford 
the requisite conducting power for giving 
the body the exact degree of resistance re- 
quired—that is to say, the resistance would 
be too high and unreliable, and consequently 
the body practically useless. 


Book Review 


“Yawps.” By William J. Lampton. Henry 
Altemus Company, Philadelphia. 

Mr. Lampton’s first collection of poems 
is perhaps best characterized by the state- 
ment printed on the title page of the book, 
in which the author says: “Merely a sim- 
ple yawpist yawping his yawp of things 
as they are and not what they seem.” The 
book is dedicated somewhat facetiously to 
the late Charles A. Dana, a gentleman who 
is described as one who knew a good thing 
when he saw it and printed it. While 
Mr. Lampton does not claim to be a poet 
pure and simple he may well be consid- 
ered to have made popular a new school of 
verse which has been adopted by many 
other newspaper paragraphers throughout 
the country on account of its originality, 
the freedom of diction which it permits 
and its adaptivity to any subject. Among 
the verses is one entitled “The Electric 
Fan,” which was reprinted in the ELEC- 
TRICAL REVIEW some time ago. 
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Automobiles 


A total of 170 automobiles are at pres- 
ent in use in the city of Brussels, Belgium, 
while throughout the country there are 
altogether 1,090. 


One of the attractions announced for 
the July meeting of the Gentlemen’s Driv- 
ing Club at Monmouth Park, N. J., is a 
£5,000 25-mile automobile race. A five- 
mile race is also announced. 


Reports from Dawson City, Yukon Ter- 
ritory, state that so far the automobile 
stage line which was recently opened for 
business between Dawson City and Grand 
Forks has been quite successful, the trips 
having been made on schedule and in good 
time. 


Selling “things” on the instalment plan 
has long been a popular method of doing 
business and the automobile is the last ma- 
chine to be exploited on those terms, a 
large department store in New York 
having recently offered carriages on “easy 
payment” terms. 


One of the representatives in Spain of 
Emilio Aguinaldo, the Filipino insurgent 
leader, whose name is Dr. Canon, says that 
so far as he knows automobilism will be 
an important feature in the Philippines 
and advises manufacturers and importers 
to make an effort to secure the trade at 
once. 


The coming show of the Automobile 
Club of England, in the Agricultural Hall 
of London, is said to be on the high road 
to success, as more than 100 firms already 
have contracted for space. Rumor has it 
that another automobile show will be held 
at the Crystal Palace somewhat later un- 
der the auspices of the Motor-Car Club. 


Emperor William’s $10,000 prize for a 
road race between the automobile clubs 
of France and Germany has occasioned 
considerable comment, and the race will 
be held June 25 for the touring class and 
June 27 for the racing vehicles. The 
course ig between Paris and Berlin, and 
stops will be made at Aachen and Han- 
over. - 


A “cart automobile” has been recently 
invented in Chicago and is a curious 
structure, being mounted on two wheels, 
which are six fcet three inches in diam- 
eter. The vehicle weighs 2,100 pounds, 
and each wheel has 48 three-eighths-inch 
steel spokes centred in a three-inch hub, 
which conceals a motor. The battery hangs 
below the axle, weighing 300 pounds, and 
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prevents the carriage from turning over. 
When the power is turned on the seat tilts 
back with the driver and at the same time 
prevents oscillating. 


Assemblyman Doughty, of New York, 
who some time ago prepared a speed-regu- 
lation bill for automobiles is now draft- 
ing another and will let the first measure 
“die in committee.” By the terms of the 
new statute automobiles may run at a 
speed of eight miles an hour in cities and 
15 miles in the country. This latter 
draft is known as a “substitute bill.” 


Mr. Justice Buffington, of the United 
States District Court, recently authorized 
the receivers of the Baldwin Automobile 
Manufacturing Company to issue certifi- 
cates (in the denomination of $500 each) 
to the amount of $12,500, which will be 
used for operating the plant and will be 
held as first liens against the property, 
with the exception of a mortgage and 
wages due to workmen before the com- 
mencement of the bankruptcy proceedings, 
and all reasonable and necessary expenses. 


Recent reports from Hartford, Ct., tell 
of the endurance of a four-horse-power 
automobile, which covered 438 miles in a 
race, the temperature being part of the 
time 12 degrees below zero. At one stage 
of the route the wind blew at the rate of 
40 miles an hour and on the morning of 
the first day there was a heavy snow-fall. 
The time for the run was 41 hours, which 
could have been reduced by six hours had 
it not been that the drivers were compelled 
to get out and walk beside the vehicles to 
keep them from freezing, several of them 
being badly frost-bitten. 

The Long Island Automobile Club, of 
Brooklyn, N. Y., is mailing descriptive 
matter of the conditions imposed for the 
100-mile endurance test to be held over 
Long Island roads at a date soon to be 
decided upon. The matter of classes, 
speed limit (maximum 15 miles per hour), 
time limit (121% hours), operation, course, 
supplies and battery relays, character of 
untimed stops, awards and rules govern- 
ing timekeepers are given particular at- 
tention. The notice to operators regard- 
ing the test states that vehicles must be 
ready to start promptly at 9 a. M., and 
will be classified according to motive 
power, starting at intervals of 30 seconds. 
The usual “rules of the road” are to be 
followed and it is expected that no con- 
fusion will result. 


French people have a very curious idea 
of humor. Here is a literal translation 
of an article which appeared in the read- 
ing columns of one of our esteemed con- 
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temporaries: One day while he conducted 
his automobile upon a road in the suburbs 
of London, he perceived coming toward 
him a phaeton conducted by a gentleman 
of the most elegant. From afar he saw 
that one lift up his hand and thinking 
that the horses had fear, M. Hissey 
stopped himself suddenly, but when he saw 
that one was arrived to his place and when 
he saw himself that they were tranquil, he 
demanded very politely of the conductor 
why he to him had made a sign to stop 
himself, and one can figure to himself his 
surprise when he was answered: “Simply 
for you to tell that you are an imbccile 
to conduct one of those dirty machines.” 
We fail to see the point of the joke. 


At a recent meeting of the National 
Capital Automobile Club, held in the 
office of General Miles, in the War De- 
partment Building, at Washington, D. C., 
officers were elected. General Miles was 
made president; Messrs. F. C. Stevens, 
Congressman J. C. Sibley and C. F. No- 
ment, vice-presidents; W. J. Foss, secre- 
tary, and Dr. J. A. Aspinwall, treasurer. 
It is stated that Lieutenant Ward, of the 
navy, will be elected one of the vice-presi- 
dents at the next meeting of the club, 
which is said to be starting out auspicious- 
ly, and the membership comprises some of 
the most prominent men in Washington, 
who believe they will be able to correct a 
number of abuses to which they and 
their fellow chauffeurs are now subjected. 
Until the selection of suitable quarters 
the meetings will continue to be held in 
General Miles’s office. 


South Carolina's legislators have fixed 
up the following regulations, which will 
leave the automobilist little chance to en- 
Joy the sport in cities of that state. In 
commenting upon the measure an auto- 
mobile journal says: “Fancy an automo- 
bilist arguing with a local magistrate what 
does and what does not constitute reckless 
driving of mules and automobiles. South 
Carolina lawmakers are either a lazy sort 
or have great faith in the prudence and 
equity of their constituents’ ability to ad- 
minister the laws.” 

“Section 1—Be it enactcd by the Gen- 
cral Assembly of the state of South Caro- 
lina: That from and after the approval of 
this act it shall be unlawful for any per- 
son to ride or drive any horse or mule or 
bicycle or locomobile or automobile upon 
any street or alley in any city or town or 
highway of this state in a wilfully careless 
and reckless manner. : 


“Section 2—Any person convicted of 
violation of the foregoing section shall be 


punished by fine not exceeding $100, or by 


punishment not exceeding 30 days.” 
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THE RADIOACTIVITY OF MATTER.* 


BY HENRI BECQUEREL. 


At the commencement of the year 1896, 
in carrying out some experiments with 
the salts of uranium, the exceptional 
optical properties of which I had been 
studying for some time, I observed that 
these salts emitted an invisible radiation, 
which traversed metals and bodies opaque 
to light as well as glass and other trans- 
parent substances. This radiation im- 
pressed a photographic plate and dis- 
charged from a distance electrified bod- 
les—properties giving two methods for 
studying the new rays. The phenomenon 
does not appear to be influenced by any 
known externa] cause, such as a variation 
of temperature, or a luminous excitation ; 
it is entirely different from phosphores- 
cence; is not weakened in an appreciable 
manner by time, even at the end of sev- 
eral years; and is emitted spontaneously 
without any apparent exciting cause. 
The radiating property appeared, firstly, 
to be bound up with the presence of the 
chemical element uranium ; the metal dis- 
charges electrified bodies three to four 
times faster than its salts. 

If some fragments of uranium or of 
one of its salts are placed upon a photo- 
graphic plate wrapped in black paper, or 
covered by an aluminum leaf, and if be- 
tween the uranium and the plate various 
substances are interposed, there is ob- 
tained at the end of several hours or 
days radiographs showing that the radia- 
tion is propagated in straight lines, and 
traverses different bodies unequally. In 
the radiographs the edges of the plates of 
glass, or of thin plates of other sub- 
stances, throw a sort of shadow, which is 
still unexplained. This phenomenon, as 
well as an inequality obtained twice acci- 
dently through parallel and crossed tour- 
malines, led to the belief at the com- 
mencement of these researches that these 
rays had properties in common with light. 
But all the later experiments have shown 
that the new radiation undergoes neither 
reflection, refraction nor polarization. 

It is shown by experiment that it is 
sufficient to arrange between the polar 
Pieces of an electromagnet a horizontal 
Photographic plate upon which is placed, 
in the centre of a little leaden dish, the 
radiating source of very small diameter. 
The rays emanating normally to the plate 


and brought back orthogonally on it are 


the most efficacious; the impression, large 
and diffuse, is thrown on one side of the 
field, and constitutes a sort of spectrum 
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which is sufficiently pure. If one works 
in the dark, and places on the photo- 
graphic plate bands of various substances, 
aluminum leaf, copper and platinum 
foil, ete., it is seen that under the screens 
the impression of the deviated rays is 
limited by elliptic ares, distinguished 
from each other. Each screen arrests 
different radiations, the most deviated 
being the most absorbable. The dimen- 
sions of the elli ptic ares are in accordance 
with theory. The absorption is the 
same in air and in an absolute vacuum. 
These experiments constitute a sort of 
magnetic spectrum analysis of the deviable 
radiation. 

The identification of this radiation 
with the cathode rays requires two other 
verifications—the demonstration of the 
existence of a transport of electric charges 
and that of a deviation in an electro- 
static field. M. and Mme. Curie have 
made the first verification, and I have 
realized the second. M. and Mme. Curie 
placed a screen, isolated from all contact 
with the air, in connection with an elec- 
trometer, and observed that the radium 
radiation charged this screen negatively, 
whilst the source itself, if it is properly 
isolated, is charged positively. The cur- 
rent for each square centimetre of radi- 
ating surface was about 4.10-" electro- 
magnetic centimetre-gramme second units. 

For my part, I showed that in an elec- 
tric field the radiation of radium under- 
goes a parabolic inflection in the contrary 
sense to the field, as would be the case 
with a flux of negatively charged par- 
ticles. The comparison of the electro- 
static and magnetic deviations allows of 
the determination, like that of Professor 
J. J. Thomson for the cathode rays, of 
the velocity of the particles. For the par- 
ticular radiations defined by H p = 1,600, 
the velocity has been found equal to 
1.6 x 10"—about one-half of that of 
light. The ratio of the material masses 
carried off to the charges which they 
transport has been found equal to 1077, 
a number identical with that correspond- 
ing to the cathode rays. From these 
numbers, and that which results from 
the experiment of M. and Mme. Curie, it 
follows that for each square centimetre 
of surface of the radiating substance 
studied there escapes a flux of material 
Which would amount to a loss of about 
one milligramme in one thousand million 
years. If the material emission, which 
appears to be of the same order as the 
evaporation of certain scented substances, 
is the first cause of the observed phe- 
nomena, there would be no contradiction 
between the apparent absence of any source 
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of energy and the continuous emission of 
this energy. 

The most deviable portions of the 
radium radiation pass easily through all 
bodies when they are very near the source, 
but are stopped when these bodies are 


some centimetres distant. I have further 


recognized that, after having traversed a 


screen, the radiation possesses the same 


magnetic deviability. 

I can only give here the physical 
properties of radioactivity. One of the 
most important applications has been the 
discovery, by M. and Mme. Curie, of new 
chemical elements, Radium has a high 
atomic weight, and a characteristic spec- 
trum observed by M. Demarcay. Polo- 
nium, according to recent researches, has 
a spectrum in the ultra-violet. These 
bodies possess, then, the characters of sinl- 
ple substances, 

Recent studies on induced radio- 
activity appear to open still new horizons. 
It has been mentioned already that a 
body becomes temporarily active when it 
receives the radiation of an active body. 
M. and Mme. Curie and M. Giesel have 
recognized that the induced activity thus 
provoked was much greater if the body 
was mixed in solution with an active salt 


and then afterwards separated by pre- 


cipitation. In thus rendering barium 
active with actinium, M. Debierne has 
recognized that the active barium behaves 
as a different body from ordinary barium, 
that it could be separated chemically and 
concentrated. Active barium thus resembles 
radium. It differs from it by the absence of 
a peculiar emission spectrum and by the 
fact that its activity weakens with time. 
I would add that recently Sir W. Crookes, 
who has made numerous experiments by 
the photographic method, announced that 
he had prepared uranium that was almost 
inactive. According to these experiments, 
as well as those of M. Debierne, M. Geisel 


and myself, it would appear to follow that. 


the activity of uranium is due in great 
part, if not altogether, to a small quan- 
tity of actinium or of another radioactive 
body. 


complexity of radioactivity from the 
chemical point of view, do not, however, 
remove from it its value; it can be re- 
marked that if the existence of uranium 
as a simple body had been unknown up 
to the present, its radiant properties would 
have permitted of its isolation, even 
though they are not inseparable from its 
existence. 

This short account shows that a new 
order of phenomena has arisen from the 
study of a new property of matter—radio- 
activity. 


These facts, although increasing the 
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A BRITISH VIEW OF AMERICAN 
METHODS. 


[Correspondence of London Engineering.] 


About five years ago I was working in 
Lancashire at my father’s works, and be- 
ing in the machine business could not but 
help continually learning of the Amer- 
icans’ ability to build and duplicate ma- 
chines that were in ways superior to those 
built in Europe. 

It occurred to me, therefore, to come 
over here to the United States to obtain a 
position in some good machine shop, and 
to have a practical understanding of how 
they run things here. 

I have worked over here some time now 
in the tool rooms of various machine 
shops, and have noticed many differences, 
and one in particular—the eagerness to 
suggest ways and means over here. I 
also found quite a little to learn in the 
standardization and specializing of ma- 
chines and parts. 

Almost every nationality is represented 
in the shops here—from the New England 
Yankee to the Russian Jews and Italians. 
Harmony seems to be amongst them 
pretty well, and right here in the mixing 
of nationalities arises a benefit. Because 
out of these men’s conglomerated ideas 
they must hit a good one, once in a while 
any way. And they have done, as has 
been seen. 

Although the men are not “sassy” or as 
“independent as a hog on ice,” they have 
sufficient confidence in themselves to 
“catch on” and work with a vim. 

In my different positions I was in con- 
tact most of the time with a class of men 
who have done more than any other to 
give an impetus to American manufact- 
urers—that is, I think, the toolmaker of 
America. If England could bodily “lift” 
these men from the states, every tool- 
maker that amounted to any thing, and 
put them to work in her own shops, they 
would have one of the hardest proposi- 
tions that any competitor could wish for. 
Having these men would not, of course, 
be the whole thing, but it would go a long 
way. 

Naturally arises the question, can an 
Englishman become as expert and scheme 
like the American toolmaker? Yes, he 
ean and does so, right along. I have 
worked alongside Englishmen who could 
scheme and make tools in every way as 
good as the American born. 

Maybe he could not scheme to the same 
extent when he was in England, because 
< no one asked him to. But when he comes 
here, they not only ask him, but they do 
something more substantial still—they 
pay him for it. 
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I have asked many British-American 
machinists and toolmakers whether they 
would care to work in Great Britain 
again, and though these men were patri- 
otic to England to the core, have in al- 
most every case made some such expression 
as this: 

“Not on your life would I care to work 
back there.” 

“Why, how is that?” I would say. 

“Well, I tell you,” they say, “If I were 
a wealthy man this country couldn’t hold 
me a minute. I would live in England 
then, where art, literature, science, and 
honorable men would be my acquaint- 
ances. But I am not a wealthy man; I 
work by the week, and receive pay accord- 
ing to my ability; therefore I would much 
sooner live here. If my opportunities 
were as good in England, and my pay 
equal in purchasing power to what I re- 
ceive here, then I would much rather live 
in England.” 

I know by my own experiences that a 
state of things exists in England that 
ought not to exist. 

If a workman makes a suggestion in 
England, 99 cases out of a 100 he is 
ignored entirely. I, myself, have been 
amongst workmen in England, and in 
conversation with them have heard them 
say that they could see where improve- 
ments could be made to expedite the pro- 
duction of some particular part of a ma- 
chine. On asking why they did not men- 
tion the matter to the foreman or man- 
ager they say: 

“Tf I mentioned it to the foreman he 
would pretty well snub the idea, or give 
me no credit for it at all. And if I told 
the manager, the foreman would think I 
was after his job, and at the first oppor- 
tunity discharge me; so I do not see any 
benefit for me.” 

Consequently, one of the most vital 
necessities that any nation, concern, or 
individual should have for success (orig- 
inality) is not encouraged, but kept down. 

That is why America has made such 
rapid strides in commerce; once she got 
started the American manufacturers have 
been able, and are able now, to use higher 
priced labor, to be a longer distance away 
from foreign, especially European mar- 
kets, and still underbid their competitors. 
They may not have originated automatic 
machinery, jigs, gauges, the standardiza- 
tion of parts, etc., but they are able to see 
at once the great advantage to be got from 
their usage, and have the foresight and 
originality to apply labor-saving prin- 
ciples to any fresh department of manu- 
factures they may take up. 

The terms “cute and cunning Yankee” 
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are wrong; he is not cute and cunning, 
but, to my mind, has an overpowering 
lust for the dollar, and commonsense. 

When an American machinist or work- 
man has an idea, the patent office is in 
casy access to his salary; the people are 
invariably glad to use some new idea, pro- 
vided there is any little benefit in so do- 
ing, and not, as in England, pleased to 
find so many objections to an invention or 
scheme. 

If an idea will only save cents, it has 
the attention of most every man in its 
particular department in the states. In 
England, if the self-same idea would be 
introduced, people to whom it was shown 
would say: “Well, it may save a copper or 
two, but it is not worth while bothering 
with.” And so it is in many departments 
of English manufactures. 

Detail is the keynote; if an American 
can see where a small saving may occur, 
a small improvement made in their manu- 
factures, a better engraving or a more 
attractive way of putting their products 
before probable customers, any little 
scheme at all that will help, no matter 
whether it comes from a laborer, manager, 
or president, or whether it is an English, 
German, French, or Russian idea, it re- 
ceives attention. 

I had an idea for a certain labor-saving 
device. I made a sketch, and showed it 
to the manager of the firm I was with 


here in the United States of America, ex- 


plained it to him, and he was interested 
and saw its feasibility, told me to make a 
model in his tool room, and see how it 
came out. I did as he said, it coming out 
satisfactorily. After which I made ap- 
plication for a patent, which, if granted 
to me, will benefit me considerably. 

If the same proposition had been shown 
to a manager or foreman in England, 
it would very probably have been pooh- 
poohed. 

In England great individuals have been 
horn with very fertile brains, men whose 
names will never dic; but it is not policy 
to rely on a few men, but to encourage and 


not put down originality, let every man 


have his ideas considered, and make it 
worth while for the men to scheme and 
expedite things, and they will then maybe 
leave some of their narrow-mindedness 
and faith in trades unions as to output 
per man, ete. | 

I know plenty of English and Scotch 
mechanics in this country that would 
much rather live in Great Britain if they 
had a “show” of getting on the same as 
they have here; they would rather live 
under a government of clean politics, that 
gives law, justice, and a proper inte 
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to its citizens, such as England provides, 
In conclusion, any firm, corporation or 
nation which can produce per man a 
greater output than its competitors of 
articles of equal value, will have most 
certainly the more prosperous people. 

Therefore, English manufacturers, take 
on with new schemes or suggestions, and 
expedite your manufacturing; maintain 
and, if possible, better your products, and 
cheapen cost. 

Let men have your attention so as to 
get the. most out of them, put in good 
labor-saving tools, use templates, gauges, 
Jigs; have convenient and properly-built 
tools, have a systematic tool room, and 
specialize. 

If an idea comes from a laborer, ma- 
chinist, or president, if it is an American, 
German, or French proposition, provided 
it has merit, do not wait, but sail right in 
and use it. Be always on the lookout for 
new schemes, and ideas will evolye them- 


selves. Advertise well and “pithy,” use 
good illustrations and bring out the salient 
points of the machines or articles you pro- 
duce, be it trivial or momentous. Eng- 
lish manufacturers have the advantage 
of a fine geographical position, have a 
good and well-established business repu- 
tation, and can not be approached yet in 
some of their industries. 

Therefore, do not get scared because 
you do not get orders for every quotation 
you submit. English manufacturers with 
the right kind of thought will always 
have a good living for themselves and the 
people dependent upon them. 

H. Harrap. 


> 
LEGAL NOTE. 

The United States Circuit Court of 
Appeals for the Second District recently 
handed down two opinions invalidating 
claims 1 and 4 of the Thomson magnetic 
blow-out patent, No. 283,167, and claims 
1 to 6 inclusive of the Thomson insulating 
shield patent, No. 401,085; and claims 
1 to 4 inclusive of the Knight controller 
interlock patent, No. 428,169. The two 
latter of these patents were considered 
valid and infringed by the lower courts 


but the decisions on these two patents are 
reversed by the higher court, and this pre- 
sumably settles the litigation upon them 
as the Circuit Court of Appeals is the 
highest tribunal in patent cases. The 
parties tothe cases in the matter of the first 


‘two patents were the Thomson-Houston 


Electric Company vs. the Nassau Elec- 
tric Company and the Lorain Steel Com- 
pany; and the same company vs. the Bul- 
lock Electric Company and the Bullock 
Electric Manufacturing Company, et al. 
The parties to the case of the Knight pat- 
ent were the Lorain Steel Company, ap- 
pellant, vs. the Thomson-Houston Elec- 
tric Company, appellee. Wallace, cir- 
cuit judge. 
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Export Notes 


Contracts aggregating in value nearly 
$90,000 have recently been received in 
New York from Mexico. 


A complete electric light plant of mod- 
erate size was recently shipped to an en- 
gineering firm in Buenos Ayres, Argentine 
Republic. 

Railroad material valued at considerably 
over $50,000 went to Buenos Ayres a few 
days ago, and it is believed will be followed 
by other orders equally important in the 
near future. 

An electric railroad will soon be built 
between Castletownbere and Kenmare, 
Ireland, which will call for an expendi- 
ture of $3,500,000. Bids for the equip- 
ment will be called for early in April. 


A large portion of the equipment for 
the Seoul, Korea, Electric Company’s plant 
is coming from the United States, as our 
prices and deliveries are said to have been 
much more satisfactory to the local author- 
ities than those stated in other tenders. 


Exports from the port of New York for 
the first week of March were valued at 
$12,774,866 against $8,707,301 of the 
preceding week and $13,570,162 for the 
corresponding week in 1900. From Jan- 
uary 1 the exports amounted to $95,079,- 
R88 against $104,475,329 for the same 
period of the preceding year. 

Press despatches from St. Petersburg, 
Russia, state that the Minister of Ways and 
Communication will soon begin to make 
use of the credit granted him for the pur- 
chase of rolling stock for use on the state 
railways during the current year. It 
therefore behooves American manufactur- 
ers to investigate the matter and prepare 
tenders. 

The total exports for the seven months 
ending with January, in 1899, 1900 and 
1901, present the following figures: $7,- 
746,089 ; $8,677,270; $4,105,388. These 
figures were compiled from a list of arti- 
cles which showed a decrease. Among 
those showing an increase were scientific 
and electrical instruments, the figures for 
which are as follows: 1899, $20,172; 
1900, $44,891; 1901, $45,355. 


Contracts have been recently entered 
into by engineers in Queensland, Australia, 
with. an American engineering firm 
for extensive electrical equipment for the 
erection of the new street railway work- 
shops at Ipswich, Queensland. The equip- 
ment consists of four 250-horse-power 
boilers, three 1,500-kilowatt, 6,000-volt 
generators and five 500-kilowatt and one 
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1,000-kilowatt rotary converter sub-sta- 
tions, which are for the Sydney tramways. 


United States Consul Dillingham, writ- 
ing from Auckland, New Zealand, states 
that for more than three years the local 
authorities have been discussing the ad- 
visability of introducing an electric tram- 
way system in that island. Several con- 
tracts were granted to local firms and 
London syndicates but the change was not 
made. A New York company has now ar- 
ranged to complete the road, and the ma- 
terial as well as the force of men to oper- 
ate the line will be brought from America, 
The cost of the enterprise will be about 
$1,000,000. 

Exports from the United States to 
Canada for the five months ending No- 
vember 30, 1900, aggregated $38,105,096, 
and for the same period the British exports 
aggregated $9,345,856. The figures show 
an increase of nearly $6,000,000 from the 


United States as compared with the same 


period in 1899, although slightly less than 
$1,000,000 as compared with 1897. Brit- 
ish exports show a decline of over $800,- 
000 compared with the same period of 
1899, and an increase of nearly $1,000,000 
compared with 1898. The steel bars or 
rails for railways which were exported 
during the last five months ending Novem- 
ber, 1900, amounted to $2,432,319. 


The growing popularity of American 
products is illustrated by the following fig- 
ures, Which show the comparative rank of 
the various foreign countries in our ex- 
port list. The United Kingdom, which 
in 1890 stood at the head of the list, still 
maintains that position, but shows an in- 
crease of less than 50 per cent. Germany 


has an increase of more than 100 per cent 
over the $35,000,000 in 1900 as compared 
with the preceding year. France, which 
stood third in 1890, is now fifth, while 
Canada, which was fourth in 1900, 1s now 
in third place. The Netherlands, which 
were sixth in 1890, are now fourth. 


An interesting table was recently pub- 
lished by one of New York’s daily papers 
giving a comparison of the exports from 
the United States during Cleveland’s ad- 
ministration and the just-expired four 


years of Mr. McKinley. The figures are 
given below and are commented upon by 
the paper which presented them as being 
the good results derived from a protective 


tariff : 
CLEVELAND YEARS. 


1898 ceiscnaauroSdves nernenne. $854,729,454 
VSO E esas 807,312,116 
TBO aeea pea boned 807,742,415 
I APN tata 986,830,080 
McKINLEY YEARS. 
1) S T $1,079,834,396 
e: N 1,233,564,828 
1)! 1,253,466,000 
1900.........e cece eee 1,453,013,659 
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Views, News 
and Interviews 


If the invention recently put before the 
public really dispenses with the services 
of the telephone central operator, the sub- 
scriber whose choler is easily excited will 
have an excellent chance to curse himself. 


It is reported that one of the large 
transoceanic steamship companies will in- 
stall a number of electric windlasses on its 
piers in New York to replace the steam 
winches now used. The new windlasses 
will be employed to hoist out cargo and 
shift merchandise on the docks. 


A Michigan paper recently said that: 
“The telephone company originally or- 
ganized to fight the Bell company is now 
to be used by the Bell company to fight 
the company organized to do what the 
company organized to fight the Bell com- 
pany did not do.” 


It has transpired that burglars recent- 
ly stole a 400-pound steam boiler from a 
laundry in the “Windy City” and carted 
to a distant dwelling where it was found 
by detectives to be used for running a 
dynamo operating for experimental pur- 
poses. The boiler was taken from the 
laundry on a sled. 


Early in the Spring the motormen and 
conductors of the Brooklyn, N. Y., Rapid 
Transit Company will put on their new 
khaki uniforms. The new livery will bear 
a marked resemblance to the uniforms 
worn by the United States troops in the 
Philippine Islands. Brown canvas hats 
will be worn to match the suits. 


A Missouri editor who equipped his 
newspaper office with a few telephones 
some time ago to obtain rural news is said 
to-day to possess a valuable system. Every 
printer or other man in the offices is capa- 
ble of managing a switchboard, besides 
attending to his routine duties. With the 
“interchangeable staff” evervthing works 
beautifully. 


Press reports from California state that 
to aid him in his campaign for the posi- 
‘tion of postmaster, A. Bradford, a veteran 
of the Civil War, has forwarded to Presi- 
dent McKinley an X-ray picture of his 
right leg, which was shattered by a can- 
non-ball at Fort Donelson. With the 
unique political picture the veteran sends 
his appeal and a numerously signed peti- 
tion. 
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Owing to the recent sporadic appearance 
of smallpox ina Michigan town a few days 
ago the usual Sunday morning services of 
the churches were rendered by tele- 
phone. In the morning the local exchange 
made a circuit connecting as many of the 
subscribers who were church members as 
possible with their respective places of 
worship, and, at the appointed hour, sing- 
ing, reading and 15-minute sermons were 
sent over the wires from the churches. 


A coil of steel cable, long enough to 
reach from Bleecker street to South Ferry 
and back again, weighing more than 42 
tons, was laboriously hauled from the 
foot of West Fourteenth street the other 
night to the Cable Building, at the corner 
of Broadway and Houston street, New 
York. The four miles of cable were 
wound on a steel spool weighing 7,300 
pounds, mounted on a heavy truck whose 
wheels carried eight-inch tires. Thirty 
horses, driven by 15 shouting teamsters, 
were required to haul the load, which was 
so heavy that every manhole cover over 


which the wheels passed was broken. The 


cable is to be used on the “South Ferry 
section” of the road. Eighteen manhole 
covers were broken by the truck. 


Chicago had a street fire recently that 
Was unique in the records of the fire de- 
partment. An electric car violently col- 
lided with a tank wagon which was carry- 
ing gasolene, 500 gallons of which were 
spilled into the street. In attempting to 
run the car on through the pool of gaso- 
lene the arcing between the rails and 
wheels set the inflammable liquid on fire 
and in an instant flames shot up 20 feet 
into the air, burning the car where it 
stood and severely scorching the buildings 
on cither side of the street. The fire en- 
gines were called out but their streams had 
no visible effect on the blazing mass, which 
continued to burn for half an hour. 


Considerable excitement and not a little 
amusement were occasioned recently in a 
New Jersey village by a lineman employed 
by the local street railway company. The 
company, it seems, had laid a certain 
line of track and the borough council 
sent a force of workmen to tear up the 
rails. Then the lineman got in his fine 
work. Climbing a trolley pole with a coil 
of copper wire on his arm, the man com- 
pleted a circuit between the feeder and 
the rails. This resulted in a shock to 
all of the laborers, four of whom are said 
to have been “hurled several feet.” Con- 
stables soon arrested the mischievous line- 
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man, who was compelled to disconnect the 
wires, but it was some time before the 
workmen could be persuaded again to 
tackle the rails. 


A farmer in Ohio has been made by his 
neighbors to pay a fine of $25 for eaves- 
dropping over the telephone. Some time 
ago the farmers of Dresden organized a 
telephone company and installed their in- 


- struments on the party principle, by which 


arrangement all the bells on the circuit 
ring when a call is made. After awhile 
the subscribers became aware that some 
one listened to their telephonic conversa- 
tions and they determined to find out who 
the eavesdropper was. It was, however, 
entirely by accident that the culprit was 
discovered. One afternoon a week or two 
ago two of the farmers were talking over 
the line when the unmistakable sound of 
a transmitter being removed from its hook 
reached them. Instantly they ceased their 
conversation and in the momentary silence 
that followed both distinctly heard the 
sharp, clear chime of a clock striking the 
hour. The clock in question had a chime 
whose peculiar tone when struck was 
familiar to both men, who at once knew 
who the listener was. 


During the recent trials of the Marconi 
system at Oahu, Hawaiian Islands, one 
of the experts was flying a kite from a 
wagon in which was a set of wireless tele- 
graph instruments, the kite being provided 
with a wire point. The expert, a Mr. 
Gray, was attempting to communicate 
with Kaimuka, which was but a short dis- 
tance away, when the instrument began to 
tick, and the written characters of the 
Morse code appeared on the tape in the 
following sentence: “I have received your 
last six messages.” In a few minutes he 
perceived that he had not received a mes- 
sage from his assistant at Kaimuka, but 
that it had come 40 miles across the chan- 
nel from Molokai. Mr. Gray then at- 
tempted to attract the attention of the 
Molokai operator, and received as a reply 
a message which came along rapidly with- 
out stoppage of any kind. When six feet 
of the tape had been reeled off, and the 
period was printed, instead of the usual 
message of congratulations, the transla- 
tion read: “To Mrs. Cross. Kindly kill 
Ah Sam for me because he did not pack 
up that small box nor the tin opener. My 
congratulations on your getting the first 
Molokai-Kaimuka wireless message. T. E. 
Hobbs.” The message referred to Mrs. 
Cross’s Chinese cook, whom Mr. Hobbs 
had secured. 
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The Magnetic Survey of the 
United States. 

On July 1, 1899, a special division of 
the Coast and Geodetic Survey Office was 
created by the superintendent to take 
charge of the magnetic survey of the 
United States and the countries under its 
jurisdiction, which up to that time had 
been conducted under the supervision of 
the Computing Division of the Coast and 
Geodetic Survey, says Science. Since 
that date magnetic observations, namely, 
declination, dip and intensity of mag- 
netic force, have been made up to Decem- 
‘ber 31, 1900, at about 500 stations dis- 
tributed over the United States, Alaska 
and the Hawaiian Islands. At most of 
the stations permanent marks have been 
established for the use of the surveyor. 
Special consideration has also been given 
to the needs of the mariner, especially in 
Alaskan waters, where occur places of 
pronounced local attraction, affecting the 
compasses on board ship all the way from 
one-fourth of a point to four points. 

Special stations known as “repeat,” or 
“secular variation” stations, have also 
been ‘Established in different parts of the 
country. At these observations will be 
repeated at stated intervals in order to 
determine the amount of secular change 
in the magnetic elements. It is the en- 
deavor whenever possible to establish such 
stations in the vicinities of colleges and 
universities, as experience has shown that 
on college grounds we may hope for a per- 
manency of station for a fairly long in- 
terval. | 

Of special state surveys mention may be 
made first of the completion of the mag- 
netic survey of Maryland, which was un- 
dertaken primarily by the Maryland 
Geological Survey, with assistance ren- 
dered by this bureau; second, the com- 
pletion of the magnetic survey of North 
Carolina, conducted under the joint 
auspices of this bureau and the North 


Carolina Geological Survey; third, the 


completion of the magnetic survey of 
West Virginia, and fourth, the comple- 
tion of the magnetic survey of Iowa. 
Fair progress has also been made in 
the establishment of the magnetic base 
stations, where the countless variations 
of the earth’s magnetism will be recorded 
photographically. Thus a temporary 
magnetic observatory has been in oper- 
ation at Baldwin, Kas., since July 1, 
1900, and the buildings for the primary, 
OF principal magnetic base station, lo- 
cated at Cheltenham, Md., 16 miles south- 
east of Washington, have been completed 
and the installation of the instruments is 
now taking place. Special declination 
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readings from seven a. m. to four P. M. 
have been made at Gaithersburg, Md., 
since March 22, 1900, and at Sitka, Alaska, 
since October 1, 1900. The sites for the 
magnetic base stations at Sitka, Alaska, 
and near Honolulu, Hawaiian Islands, 
have been determined and preparations 
made for the erection of the buildings. 
It is intended to have these magnetic ob- 
servatories completed in time for co- 
operation with the proposed Antarctic ex- 
peditions. 

Special simultaneous observations have 
also been made on special days at various 
times, the purpose of these special obser- 
vations being to determine over how large 
an area the variations as recorded at the 
base stations may be regarded as ap- 
plying. 

Various special investigations, both of 
an experimental and of a theoretical char- 
acter, have been undertaken, and consid- 
erable attention paid to the thorough 
trainiug of observers and to the proper 
correlation of the various magnetic in- 
struments. During the Fall of 1899 a 
set of coast survey magnetic instruments 
was compared with the standard instru- 
ments at the following foreign observa- 
tories: Kew, England; Potsdam, Ger- 
many; Pavlovsk, Russia, and Pare St. 
Maur, France. 

The following publications have been 
issued: Appendix No. 9, giving a general 
report of the magnetic survey of North 
Carolina, and Appendix No. 10 on the 
magnetic work of the United States Coast 
and Geodetic Survey; both appendices 
appearing in the “Report of the Survey 
for 1898-99.” Good progress has also 
been made with the new addition of the 
Coast and Geodetic Survey magnetic de- 
clination tables and Isogonic charts for 
the United States and Alaska for 1900, 
designed especially for the use of survey- 
ors and mariners. There has also been 
issued recently Bulletin No. 41, giving a 
general summary of magnetic declina- 
tions and of secular variation tables in 
North Carolina. 


=> 
A Monument to James Bowman 
Lindsay. 


It is proposed in Dundee to erect a 
granite monument over the grave of James 
Bowman Lindsay, in the Western Ceme- 
tery of the city, says Nature. Lindsay 
Was a very remarkable man, whose mem- 
ory should not be permitted to fade. He 
was born in 1799, and taught electricity, 
magnetism and other subjects in Dundee 
for many years, dying there about 40 
years ago. In 1834 he foresaw that 
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“houses and towns will in a short time be 
lighted by electricity instead of gas, and 
machinery will be worked by it instead of 
steam.” This prediction was the result of 
his own observations of effects produced 
by the electric current, and not merely 
imaginative suggestions. In 1854 Lindsay 
transmitted telegraphic signals through 
water electrically, and when the British 


Association visited Aberdeen in 1859, he 
demonstrated the success of his method 
by transmitting signals across the harbor. 
He also read a paper upon it, entitled 
“Telegraphing without Wires.” Sir J ohn 
Leng has set on foot the scheme to com- 
memorate the genius of Lindsay by a 
suitable memorial, and there should be no 
difficulty in raising the modest amount 
required for that purpose. 


———o gp 
An Interview with Signor Marconi. 


As announced in the ELECTRICAL RE- 
VIEW last week Signor Guglielmo Mar- 
coni, the wireless telegraphy expert and in- 
ventor, arrived in New York city on March 
13. In answer to inquiries from a rep- 
resentative of the ELECTRICAL REVIEW, 
Signor Marconi said: 

“I am visiting New York on business 
connected with the establishment of wire- 
less telegraph stations to be used in con- 
nection with the steamships of several 
transatlantic lines which are now already 
equipped with my apparatus. These land 
stations will be similar to those on the 
other side, and the sighting and depart- 
ure of ships will be accomplished by means 
of wireless telegraphy. I shall be here 
about two or three weeks and will then 
return to London, where I shall read a 
paper before the Society of Arts in April. 
I shall be back here again in June and will 
probably read a paper before your Ameri- 
can Institute of Electrical Engineers. 

“The latest ‘improvements in my ap- 
paratus enable me to send 2, 10, 20 or 50 
messages on the same instrument at the 
same time with no interference whatever. 
These messages are also received simul- 
taneously by means of my apparatus with 
no interference. This is the latest devel- 
opment in my system of wireless teleg- 
raphy, although numerous mechanical im- 
provements and specifications have been 
made in the last year or so.” 

In answer to a question, Signor Marconi 
said that the future of wireless telegraphy 
would depend largely upon developments 
which could not now be foretold. At 
present its most valuable use was in ship 
signaling, both between ships and between 
ships and the shore. Referring to long- 
distance service, Signor Marconi confirmed 
the reports of his recent success in trans- 
mitting messages distinctly over a distance 
of 200 miles in England. Signor Mar- 
coni also expressed pleasure at the kind 
treatment he had received from the Ameri- 
can public and the American technical 
press. 
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Electric 


Railways 


Mr. Thomas L. Johnson is said to be in 
London seeking parliamentary sanction 
for an electric railroad from the metropo- 
lis to Brighton. 


Fire recently destroyed the car sheds 
-of the Union Railroad Company, at Elm- 
wood, R. I. Thirty trolley cars were in 
the buildings destroyed and the total loss 
reaches $162,000. 


The usual quarterly dividend of one and 
three-quarter per cent will be paid on 
Twin City Rapid Transit preferred stock 
April 1. Books close on March 26 and 
open again on April 2. 


The Richmond Beach, Staten Island, 
Railroad Company will run an electric or 
steam line from Arbutus Lake to the 
tracks of the Staten Island Rapid Transit 
Company near Anadale Station. 


The recently incorporated Blue Grass 
Rapid Transit Company, of Kentucky, 
will connect the towns of Nicholasville, 
Versailles, Paris, Richmond, Midway, 
Georgetown and Winchester with the city 
of Lexington by an electric trolley system. 


The Lancaster County, N. J., Railway 
and Lake Company, whose incorporation 
is noted in another column, has been or- 
ganized to construct an electric light, 
power and gas plant and to operate and 
construct electric railways outside the city 
of New Jerscy. 


The wharves of the Halifax, Nova Scotia, 
Tramway Company will be replaced in the 
near future by a pier 210 feet wide by 
180 feet in length, which. will be finished 
_ by May 1. A 5,000-ton coal pocket, with 
automatic tramway to the power-house, 
will also be built. 


The St. Louis & Belleville Traction 
Company will soon be reorganized, and 
the Suburban, Day and local lines will 
be incorporated in the near future under 
the name of the St. Louis & Belleville 
Traction Company with a capital of $2,- 
000,000. These lines have changed 
hands recently and are now in the hands 
of Clark Brothers, of Philadelphia. 


Confirmation of the recent report that 
Charles T. Yerkes had sold his street rail- 
way interests in Chicago, Ill., to Thomas 
F. Ryan has been obtained. The pur- 
chasing syndicate is backed by Mr. Ryan, 
Blair & Company, also of New York, and 
the Illinois Trust and Savings Bank, of 
Chicago. The purchase price was $5,- 
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000,000, or a little over the current market 


value of the securities sold. 


Messrs. J. P. Morgan & Company, in 
the prospectus of the British Electric 
Traction Company, which has been re- 
cently organized with a capital stock of 
£2,000,000, guarantees the underwriting 
of £350,000 preference shares, and is said 
to have secured an option on taking £800,- 
000 of the company’s capital, with which 
it seeks to combine newly constructed and 
proposed electric railways in 40 English 
towns and cities. 


The application recently made to the 
railroad commissioners of Massachusetts 
by the Worcester Consolidated Street Rail- 
way Company for permission to purchase 
and consolidate the Leaminster & Clinton, 
Worcester & Marlborough and Worcester 
& Suburban street railway companies has 
been granted, and the merging will be 
effected on a share for share basis. The 
issuance of $1,429,400 additional stock has 
also been granted for the purpose of ex- 
changing shares. 

For two years past the citizens and 
Summer residents of the aristocratic re- 
sort, Lenox, Mass., have fought the en- 
trance of the trolley to their town with un- 
abated vigor, but, at last, finding that it 
must come sooner or later, they accepted 
the situation as gracefully as possible. 
The line will be built within the year by 
the Berkshire Street Railway Company, 
which has agreed, in return for its fran- 
chise, not to use the public highway 
through the town. 


Reports from Fort Wayne, Ind., state 
that A. A. Purman, a railroad attorney 
and organizer, has succeeded in organizing 
a syndicate to consolidate several impor- 
tant street railway lines with Lafayette 
as a centre. The syndicate is said to be 
capitalized at $800,000 and is backed by 
H. A. Holmes, W. R. Brown and others, 
whose idea is to buy up and consolidate as 


‘many of the city and interurban lines in 


southern Michigan, northeastern Indiana 
and northwestern Ohio as they can obtain. 


Immediately after the recent arrival of 
Mr. Charles T. Yerkes in Chicago a meet- 
ing was held by the Northwestern, the 
Union Loop and the Lake Street Elevated 
companies for the election of officers. 
Clarence Buckingham was made president 
of the Northwestern Elevated Railroad 
Company; Clarence Knight, of the Lake 
Street Elevated Railroad Company, and 
J. B. Dennis, of the Union Loop Railroad 
Company. Mr. Knight, who was recently 
placed at the head of the Lake Street Ele- 
vated Railroad Company, was made coun- 
sel for the three companies. 


~, 
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It is believed by the citizens of Colum- 
bus, Ohio, that the incorporation of the 
Columbus, Delaware & Northern Traction 
Company warrants the supposition that 
Cleveland and Cincinnati will soon be 
joined together by electric lines. The 
southern terminus of the proposed railroad 
will be in Columbus, while the northern 
end will be in either Mt. Vernon or 
Marion. There is already a trolley line 
between Cleveland and Akron, and it is 
believed that the plan is to construct a 
continuous route between Cleveland and 
Columbus. When the Columbus, London 
& Springfield line is completed, it will be 
possible to ride from Columbus to Cin- 
cinnati, and it is believed that the connec- 
tion of the two largest cities in the state 


is practically assured. 


An agreement has been signed for con- 
solidating the Loraine, Ohio, & Cleveland, 
Sandusky Interurban and Sandusky, Nor- 
walk & Southern lines, including both 
local Sandusky lines under the name of 
the Lake Shore Electric Railway Company 
with a capitalization of $4,000,000. The 
consolidation was brought about by E. W. 
Moore, of the Everett syndicate, and J. H. 
Harding, for C. D. Barney & Company, 
of Philadelphia. It is believed by this 
deal that a chain of electric railroads will 
extend from Buffalo to Detroit, parallel- 
ing with the steam lines of the Michigan 
and Lake Shore railroads. The entire line 
will be completed during the coming Sum- 
mer and the equipment of the road will 
be of the highest standard, the cars being 
estimated to have a speed of 50 miles per 
hour over a 70-pound rail. It is stated 
that none of the stock will be put in the 
open market. 


Bills were recently introduced in the 
state senate of Indiana affecting street 
railway companies. Two of them are un- 
derstandable but the third is considered 
somewhat vague. As the third bill reads 
it is believed that it would permit the con- 
solidation of any interurban line with a 
city street railroad company. The meas- 
ure states in brief: 

“That any street railway company -- - 
engaged in the business of operating & 
street railway system by electrical power, 
in any city or town in this state, and which 
has heretofore extended or may hereafter 
extend its line or lines of street railway 
along or upon any public highways, to 
connect with the line or lines of another 
street railway system being operated by 
electrical power in any other city or town 
in this state, may purchase or otherwise 
acquire, own and operate such other street 
railway system, with all the property and 
rights of whatsoever character appertain- 
ing thereto.” 
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his resignation to the President. 
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_ PERSONAL. 
Captain William Crozier, of the Ord- 
nance Department, has declined an ap- 
pointment as professor of natural phil- 
osophy at the West Point Military Acad- 
emy to fill the vacancy caused by the death 
of Colonel Peter S. Michie. Captain 
Crozier has written Secretary Root saying 
that he considers it his duty to remain in 
the Ordnance Department, as in so doing 
he can better serve the army. 


Mr, W. C. Jessup, a graduate of the en- 
gineering department of Columbia Col- 
lege, has associated himself with the Mor- 
ris Electric Company, of New York city, 
and will devote especial attention to the 
Keystone electrical instruments for which 
this company is the New York agent. 


Professor William Van Bergen Van 
Dyck, instructor in physics and electricity 
at Rutgers College, New Brunswick, N. J., 
was married on March 13 to Miss Frances 
Reynolds Johnson. Professor Van Dyck 
is also connected with the Marcus Prism 
Company, of New York city. 


Hon. Charles H. Duell, Commissioner 
of Patents, on March 15 formally tendered 
It is 
said that one of the leading patent lawyers 
of New York city will receive the appoint- 
ment if he will accept the office. 


Mr. J. W. Peterson, of Chicago, has ac- 
cepted an appointment on the staff of the 
Northern Electrical Manufacturing Com- 
pany and the Stanley Electric Manufact- 
uring Company. Mr. Peterson will make 
his headquarters in Chicago. l 

Mr. William J. Latta, of Philadelphia, 
has: resigned the presidency of the Tele- 
phone, Telegraph and Cable Company of 
America, of New York city. He is still 
a director and a member of the company’s 
executive committee. 


Mr. Calvert Townley, manager of the 
Boston office of the Westinghouse Electric 
and Manufacturing Company, has been 
appointed general agent of the company, 
with headquarters in New York city. 


Mr. Chester P. Wilson, of Milwaukee, 
Wis., has been appointed general manager 
of the Camps Bay, Cape Town & Sea- 
point Tramway Company, of Cape Town, 
South Africa. 


Mr. William J. Barrett, of Los Angeles, 
Cal., has been appointed to take charge of 
the business of the Westinghouse Electric 
and Manufacturing Company in Southern 
California. 

_. Honorable Thomas Lowry, the street 
railway magnate of Minneapolis, Minn., 
was in New York city last week. 
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The First Run of the Automobile Club 
of America. l 

On Saturday, March 16, the Automobile 
Club of America held its first club run of 
the season from the club house, at Fifth 
avenue and Fifty-eighth street, Man- 
hattan, to Borough Park, Brooklyn, 22 
automobiles being in the run. Thestart was 
made at ten minutes past eleven in the 
morning, and the destination—Church lane 
and Thirty-seventh street—was reached at 
twenty-five minutes past twelve. Mr. Al- 
bert C. Bostwick, first vice-president of 
the club, led the way in an electromobile. 
At Borough Park the drivers and their 
guests were entertained at luncheon by Mr. 
C.J. Field, a member of the club. At three 
o’clock the return was made with Mr. 
Bostwick again leading the way. Of the 
automobiles in the run 13 were gasoline 
machines, four electromobiles, three loco- 
mobiles, while a gasoline tricycle and a 
gasoline quadricycle completed the list. 
The weather was favorable and there being 
no mishaps en route, the outing was a suc- 
cess. Other similar runs are under con- 
sideration by the runs and tours committee 
of the club. 


Semi-Annual Report of the Detroit 
Public Lighting Commission. 

The commissioners of public lighting of 
the city of Detroit, Mich., have issued 
their fifth annual report for the year end- 
ing December 31, 1900, the six months 
ending December 31, 1900, being the first 
half of the fiscal year to June 30, 1901. 
The statement shows a cash outlay of 
$22.55 per arc lamp, thus comparing 
favorably with the cost for the previous 
corresponding period when the difference 
in the cost of fuel and amount expended 
for maintenance is taken into considera- 
tion. In spite of this fact the service 
given was the best shown in any report of 
the commission, as the number of hours 
on lamps out were less than any corre- 
sponding previous period and only about 
one-half of the lamp-hours-out in 1899. 

Twin City Rapid Transit Company 

incorporated. 

All differences of the Twin City Rapid 
Transit Company, of Minneapolis, Minn., 
with the state officers have been settled, 
and on March 15 the Secretary of State 
granted the company a charter with a 
capital of $4,000,000 with permission to 
increase it to $20,000,000. The incor- 
porators are Thomas Lowry, of Minne- 
apolis; George Bliss, of New York; J. 
Kennedy Todd, of New York; George S. 
Coe, of Englewood, N. J.; John Kean, Jr., 
of Union Township, N. J.; Charles Fair- 
child, of Boston, Mass., and Henry A. 
Cannon, of New York. 
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Wall Street and the Electrical 
Stock Market. 


On the New York Stock Exchange, 
General Electric closed the week at 210 
bid and 211 asked, showing a logs of 5 
points. Genera] Electric furnished the 
market with the sensation of Monday, 
breaking sharply at one time from 216% 
to 211, and later rallying to 214. The 
decline was on the announcement that 
the directors of the company had declared 
only the regular quarterly dividend of two 
per cent. In the preceding quarter an 
extra dividend of one per cent had been 
declared, and it was expected that some- 
thing extra would be given the stockhold- 
ers this quarter. The rally was on the 
announcement that in the suit of the 
company against the Lorain Steel Com- 
pany a favorable court decision had been 
handed down. Metropolitan Street Rail- 
way, of New York, closed at 16714 bid 
and 16714 asked, indicating a gain of 214 
points. Brooklyn Rapid Transit closed 
at 8214 bid and 823 asked, showing a 
gain of 35g points for the week, or a gain 
of 8 points for the two weeks. Third 
Avenue Railroad closed at 121 bid and 
1221) asked, showing a loss of % point. 
Manhattan Railway, of New York, closed 
at 125 bid and 1251% asked, indicating a 
gain of 5% points for the week. 

The Kings County Electric Light and 
Power Company, owning and operating 
the Edison Illuminating Company of 
Brooklyn, and other electric lighting com- 
panies of Kings County, has made notable 
advances in the value of its stock during 
the past few weeks. The last sale of a 
small lot was at 188, and it is predicted 
by insiders that the stock will reach 250 
within 60 days. A union of the gas 
and electric interests of Brooklyn is ex- 
pected. | 

On the Boston exchange, American Tel- 
ephone and Telegraph closed the week at 
159 bid and 160 asked, showing a loss of 1 
point. Erie Telephone closed at 53 bid 
and 601% asked, indicating a loss of 214 
points. New England Telephone was not 
quoted. 

On the Philadelphia exchange, Ameri- 
can Electric Storage Battery was not 
quoted. Electric Company of America 
closed the week at 814 bid and 814 asked, © 
indicating a loss of 1% point. Union 
Traction closed at 303g bid and 31 asked, 
indicating a loss of 11% points for the 
week. | 

On the curb, or outside market, in New 
York, Electric Vehicle closed the week at 
141% bid and 16 asked, showing a gain of 
Y point. Electric Boat closed at 24 bid 
and 27 asked, indicating no change in the 
bid price for the week. Consolidated 
Equipment closed at 1134 bid and 121% 
asked, showing a gain of % point in the 
bid. price for the week. 

Wall street, March 16. 
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Telephone and 
Telegraph 


The city council of Elwood, Ind., has 
been requested to grant a franchise to 
the Anderson Telephone Company for a 
system in that town. 


The farmers of Henry County, Ind., 
have organized the Henry County Tele- 
phone Company, with a capital of $10,- 
000 for local purposes. 

The Hanover & Henrico Telephone and 
Telegraph Company, of Kentucky, has 
recently been chartered for $5,000 by 
M. D. Hart and E. S. Campbell. 

The annual meeting of the stockhold- 
ers of the American Telephone and Tele- 
graph Company will be held at the office 
of the company, 15 Dey street, New York, 
on Tuesday, March 26, 1901, at 12 o’clock. 


The Western Electric Company is 
said to be preparing a new schedule of 
prices for material it furnishes the Bell 
subsidiary companies, quoting a large re- 
duction in prices. The discounts vary from 
20 to 50 per cent. 


The New York & New Jersey Telephone 
Company on March 15 filed with the 
Secretary of New York State a certificate 
of increase of its capital stock from $8,- 
000,000 to $15,000,000. The company 
has a paid-in capital of $7,500,000 and 
debts and liabilities of $2,588,247. 

The new telephone line which is being 
built between Farber and Hutchison, Mo., 
is expected to be in operation within a 
very short time. The line is 11 miles 
long. The officers of the company are 
R. E. Sisk, president; C. A. Davault, sec- 
retary, and William Lake, treasurer. 


The Bell Telephone Company of Can- 
ada has increased its capital stock from 
$5,000,000 to $10,000,000. In addition 
to this a bond issue of $2,550,000 has 
been authorized. Nearly a controlling 
interest in this company is owned by the 
American Telephone and Telegraph Com- 
pany. | 

The toll line of the Bell company in 
Wichita, Kas., has been finished so that 
long-distance connection can now be had 
to Kansas City and eastern points as well 
as points in Oklahoma and Texas. The 
business of the local exchange is said to 
have increased a hundred per cent in the 
last year. 

An ordinance was recently - recom- 
mended to the common council of Chi- 
cago, Ill., granting a franchise to the 
United Telegraph and Telephone Com- 
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pany, of Hyde Park, which will be under 
contract to furnish service at what is be- 
lieved to be half the rates maintained 
at present. 


The local authorities have recently 
signed an ordinance granting a franchise 
to the Kinloch Telephone Company to 
operate a system in the city of Alton, Ill., 
and it has been stated by a representative 
of that company that construction work 
will begin on the first day after the ordi- 
nance is put through. 


A petition has recently been presented 
to the city authorities of Dublin, Ga., to 
establish and maintain a telephone ex- 
change in that city. For some time past 
the company has operated a long-distance 
line between the two cities but has not 
heretofore attempted to compete with the 
Dublin system for local business. 


A company which is soon to apply for a 
charter is the Southern, of Knoxville, 
Tenn., which will ask to be chartered at 
$25,000 for the purpose of furnishing 
poles and constructing exchanges for in- 
dependent telephone companies. W. O. 
Rhode is president; W. S. Roberts, vice- 
president, and C. L. Myers, general man- 
ager. 


Two applications were recently made 
for franchises by rival companies to the 
aldermen of Buffalo, N. Y., and both ap- 
plications were sent to the committee on 
streets. The two companies which re- 
quested franchises were the Queen City 
Telephone Company, H. H. Littell, pres- 
ident, and the Buffalo Telephone Com- 
pany. 


The recently incorporated Union Tele- 
phone Company, of Pemberton, Pa., has 
been organized to serve the towns of Pem- 
berton, Lewiston, New Egypt and other 
places in the vicinity. When the line is 
completed to New Egypt connections 
will be established there with the Bur- 
lington County Telephone Company’s 
lines. 


Connections with Victory and Tyus 
have just been completed by the Gaines- 
boro Telephone Company, of Carrollton, 
Ga. The two first-named towns are said 
to be important country points, and the 
company which completed long-distance 
connections at Carrollton last Fall has 
begun to extend from Bremen to Waco, 
and intends soon to have connections 
with Tallapoosa. 


The recently incorporated Wyandotte 
Valley, W. Va., Telephone Company, of 
Huntington, is engaged in the construc- 
tion of telephone systems, and Mr. T. S. 
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Scanlon is in charge of the work. The 
capital stock of the company is reported 
at $5,000, with the privilege of increas- 
ing to $25,000. The incorporators, be- 
sides Mr. Scanlon, are R. L. Archer, J. 
W. Hambrick, C. B. Campbell and George 
I. Neal. | 


By the consolidation of the local, the 
Cumberland, and the City Suburban 
Telegraph companies, the merchants of 
Cincinnati, Ohio, will be able to talk 
to their customers and representatives 
throughout the South. The consolida- 
tion and perfection of the connections 
will require the stringing of some 300 
miles of telephone lines by the company, 
which already covers half a dozen counties 
in Kentucky. 


It was recently reported that arrange- 
ments are soon to be made for entirely 
remodeling the Interstate Telephone 
Company’s lines and that when the work 
is completed the company will give serv- 
ice which will be equal at least to that 


given by any other company in the state . 


of New York. The Interstate company 
has connections in all villages to Poland 
and Canada Lake on the north, to Glov- 
ersville and Amsterdam on the east, and 
to Utica on the west. 


Capitalists of Cleveland, Ohio, are in- 
terested in a new telephone system for 
the state of Michigan and expect to form 
a new company to control the independ- 
ent telephone interests of that state with 
particular reference to the city of De- 
troit. Prominent among these gentle- 
men is Mr. Henry A. Everett, president 
of the Federal Telephone Company, of 
Cleveland. Mr. Everett recently stated 
that the company would soon be incor- 
porated with a capital of $2,000,000. 


The reorganization of the Mississippi 
Valley Telephone Company, of Minneap- 
olis, Minn., will probably be accomplished 
before the month is over and the affairs 
of the concern placed on a working basis. 
The company recently went into the 
hands of a receiver, and as the time for 
filing claims against it has expired, that 
gentleman is now preparing his report 
for the court. This will soon be submit- 
ted and the capitalists, who are from 
Minneapolis and St. Paul, think that the 
proposition will be found acceptable by 
the court, and that affairs will be in good 
shape by April. 


Reports of the Cooperative Telephone 
System at Grand Rapids, Wis., state that 
the city has enjoyed a service not only 
efficient, but remarkably cheap. The 
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company in question was organized in 
1896, with a capital stock of $5,000, and 
any one could become a member of the 
company by subscribing for one or more 
shares and leasing one telephone for each 
share of stock he owned. By this means 
the company was controlled by the tele- 
phone renters for their sole benefit. It 
is stated that the company now rents 300 


Fie. 1.—HAND TELEPHONE FOR HOTEL SERVICE. 


instruments, and has increased its capital 
stock to $10,000. 


William Gray, of Hartford, Ct., has 
invented a system of open-air telephones 
which are to be installed in that city with- 
in a few weeks. The little telephone sta- 
tions have the same appearance as the 
police telephone boxes and will be placed 
on street corners. To open the machine 
a coin is dropped through a slot in the 
door and may be reclaimed as soon as 
the door opens. Inside the box is the 
regulation outfit worked on the slot sys- 
tem. The door of the box is said to be 
on hinges and shuts itself by gravity after 
the telephone has been used. 


At the recent meeting of the Hudson 
River Telephone Company, besides in- 
creasing their stock by $1,000,000, the 
directors elected the following officers 
and submitted the report given below in 
brief: James H. Manning, president; 
Jeffries Wyman, vice-president; Walter 
B. Butler, secretary and auditor; James 
J. Fitzsimmons, treasurer ; Henry E. 
Hawley, general manager. Directors: 
Joseph P. Davis, New York city; John E. 
Adriance, Poughkeepsie; C. Jay French, 
Boston, Mass.; John G. Myers, Albany; 
James H. Manning, Albany; D. Cady 
Herrick, Albany; George P. Ide, Troy; 
Walker C. Humstone, New York ; Jeffries 
Wyman, Boston, Mass. 


1900. 
$519.679 '8 


Gross expenses........ 282,859 80 851,680 05 
Net revenue......... $144,571 77 $167,799 73 


ELECTRICAL REVIEW 


Ericsson Hotel Telephones. 


In the model hotel or apartment house 
of to-day, telephones are quite as neces- 
sary as elevators and mail chutes. After 
many unfavorable experiences, architects, 
engineers and contractors have gradually 
discarded cheap and inefficient telephone 
apparatus and are choosing more for 
quality and durability than price. For 
these reasons the New Hotel Essex, in 
New York city, is equipped with genuine 
Ericsson telephones and switchboard, 
which give quick communication from 
every suite and hall to the office, and place 
the management within easy reach of 
every patron. The room telephones are 
all of the hand microtelephone pattern, 
as shown in Fig. 1, and instead of being 


Fie, 2.—WALL TELEPHONE FoR HOTEL SERVICE, 
s 


a disfigurement to the wall they serve as 
an ornament to the finely finished suites. 
Each of these is fitted with a flexible cord 
of sufficient length to enable the patron 
to call the office, or to answer a call if de- 
sired, without rising from the couch or 
bed. When through using, the releasing 
of a lever in the handle makes and breaks 
all necessary connections and it is not 
necessary to replace on a hook, as in ordi- 
nary telephones. When first introduced, 
the hand microtelephone was considered 
a curiosity, but its utility and compact- 
ness has made it a great favorite, and it 
bids fair to soon take the place of the 
once popular nickel desk set, and in many 
cases replace the wall instrument as well. 
In operation, the office is called by sim- 
ply pressing the contact in the handle of 
the hand microtelephone, which act 
throws the drop at the switchboard. The 
operator connects in the usual manner, 
answering the call, and if desired calls 
some other suite and enables the two to 
converse. The call to the suite is 
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made by a small musical gong, placed 
near the ceiling, which, while loud 
enough to call a person, is not harsh 
enough to disturb one. As shown in Fig. 
2, the wall telephone for use in the halls 
is neat, compact, and takes small space. 
It is fitted with the standard Ericsson 
receiver and transmitter, now so well 
known. In operation it is used in the 
usual way, the act of taking the receiver 
from the hook sending the call for the 
operator in the office. 

With both instruments, when the line 
is released, the operator is at once noti- 
fied and quickly disconnects. The switch- 
board is shown in Fig. 3. Besides being 
positive and rapid in operation, it is of 
the finest mechanical construction, is very 
durable, is handsomely finished, and 
while occupying very little space com- 
pared to its capacity, is of a peculiar de- 
sign which distinguishes it from ordi- 
nary boards. The system is operated by 
centralized batteries and is so arranged 
that when desired a motor-generator can 
be thrown into circuit for calling. In 
addition to this system, the Ericsson 
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Fic. 3.—SWITCHBOARD FOR HOTEL TELEPHONE 
SERVICE. 


Telephone Company, 296 Broadway, New 
York, makes a number of different sys- 
tems and telephones of special design and 
finish for special uses, including inter- 
communicating patterns and for exchange 
service. 
ee eee 

A telephone exchange will soon be in- 

stalled in New Carlisle, Del. 
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Electric 
Lighting 


_ The citizens of Midway, Ky., are said 
to be considering an electric light plant 
-for that town. - 

Hagerstown, Md., will soon begin the 
construction of a municipal electric light 
plant which will be installed at a cost of 
about $14,000. 

The proposed light plant at Brocton, 
N. Y., will soon be put in at a cost of 
about $8,000 by an electric construction 
company of Indiana. 


The electric lighting plant at San 

Saba, Tex., is rapidly nearing comple- 
tion, and is expected to be in commission 
before the end of the month. 
. The Norwich, €t., electric light plant 
has rcently been sold to the Norwich Gas 
and Electric Light Company, which pur- 
poses to put the plant in first-class condi- 
tion at the earliest possible moment. 


A recent incorporation is that of the 
Bucyrus, Ohio, Gas and Electric Com- 
pany, which will supply gas and electric 
light. It will also put in a hot-water 
heating apparatus, provided the franchise 
is granted by local authorities. 


Municipal ownership seems to be gain- 
ing ground in Canada. The trustees of 
the town of Woodstock, Ontario, recently 
took an electric lighting plant into their 
own hands and in the future will run it 
themselves. The price paid was $14,000. 


Dr. J. A. Hale, of Alto Pass, Ill., is 
said to be making preparations for light- 
ing that town with electricity and will 
soon install a dynamo of proper size. 
Arc lights are to be placed in the streets, 
while business houses and residences will 
be illuminated by incandescents. 


Reports from Rochester, N. Y., state 
that the Citizens’ Electric Light and 
Power Company, whose plant was wiped 
out by fire last December, has resumed 
operations. The company suffered from 
unexpected delays in securing its light- 
ing and power machinery. Everything is 
now installed and business has been re- 
sumed. 


A proposition is on foot to illuminate 
the Yosemite Falls by means of 20 arc 
lights which will provide color effects. 
The falls are 2,200 feet in height and will 
present a wonderful spectacle when il- 
luminated. The effect will be greatly 
enhanced by the colors. It is also stated 
that some of the roads in the vicinity of 
the falls are to be lighted by electricity. 
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A recent increase in the capital stock 
of the Canton, Ohio, Light, Heat and 
Power Company is understood to have 
been made with a view to inaugurating 
extensive improvements in order to in- 
crease its capacity and efficiency. The 
demands made upon it at the present 
time are so great that the company is 
unable to take care of all the business 
offered to it. 


Mr. Charles A. Lux, of Clyde, N. Y., 
who represents the Electric Light Syn- 
dicate, is building a lighting plant in 
Clyde for that company and is said to have 
announced as the intention of the syndi- 
cate the securing of controlling interests 
in electric light plants along the line of 
the central Hudson, and where it can not 
secure control of these plants, to start oppo- 
sition plants and also to install new ones 
in villages which at the present time have 
no electric lighting systems. 


A bill was recently introduced into the 
legislature at Albany, N. Y., to place the 
state board of railway commissioners in 
control of all gas, electric light, heat and 
power corporations so as to confer upon 
the commissioners additional powers rela- 
tive to the issuance of certificates of pub- 
lic necessity. The amendment to the bill 
authorizes not only the additional powers 
mentioned, but permits the commissioners 
to allow the extension in whole or in-part 
of pipes, wires, etc., in all the cities and 
villages of the state. 


The lighting situation in Richmond, 
Ind., has been complicated by the suit 
brought by several of the taxpayers on 
the ground that the contract let by the 
city council for the illumination was too 
expensive. An Indianapolis company 
obtained the business for $144,000 and 
the citizens entered suit. Then the com- 
mon council of Richmond demurred to it 
and at the trial Mr. Justice Fox handed 
down a ruling sustaining the demurrer. 
The work is proceeding with all possible 
speed. 


A large power plant is to be built at 
Egg Harbor City, N. J., to furnish power 
for lighting towns in the vicinity and 
also to transmit motive power for railroad 
systems and lighting plants in Vineland, 
Pleasantville and Atlantic City. Ter- 
minal facilities are said to have been se- 
cured for a trolley system by the capi- 
talists, who have incorporated the pro- 
posed line. They also have given their 
attention to a road which will connect 
Port Republic, Mays Landing and other 
villages along the shore with Egg Har- 
bor. 
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The promptness of the fire department 
of Philadelphia, Pa., was all that saved 
the plant of the Edison Electric Light 
Company in the Quaker City from de- 
struction by fire a few days ago. By the 
time the firemen arrived on the scene of 
conflagration the flames were pouring 
from the windows of the third story. 
Without a moment’s hesitation the fire- 
men rushed into the building and in a 
few moments the fire was extinguished. 
The men were greatly hindered by the 
network of wires throughout the build- 
ing, and it was considered remarkable 
that no one was injured. Still more re- 
markable was it that not a light on any 
of the circuits which received their power 


from the Edison company’s station went 
out. 


A change which cost $450,000 has been 
made in the Allegheny Lighting Com- 
pany’s plant for the supply of electrical 
illumination to the residents of the fash- 
ionable East End district of Pittsburgh, 
Pa. The improvements consist of the 
abandonment of the company’s old Broad 
street station and the installation of a 
large power plant in Glenwood. The 
current is sent from this plant a distance 
of over six miles and is used in East 
Liberty and the East End in Pittsburgh. 
The amount of energy transmitted from 
the Glenwood power-house is 2,400 horse- 
power, which is said to be the largest 


amount of power ever sent over the wires 
in the state of Pennsylvania. An impor- 
tant feature in the plant is the saving of 
expense for coal haulage, inasmuch as 
barges can come up the river and unload 
directly into the power-house bunkers, 
instead of having the coal hauled in 
trucks as was necessary before. 


No Light Consolidation in Boston. 


Press reports received on Tuesday from | 


Boston, Mass., state that an officer of the 
Boston Electric Light Company said on 
Monday: “The bill which the gas com- 
missioners will present to the legislature 
this afternoon relative to a consolidation 
of Boston electric light companies does 
not imply that such a consolidation will 
take place. As I understand it the bill is 
for the purpose of preventing a consoli- 
dation of the companies by any outside 
parties such as was recently proposed by 
the Morgan syndicate. There is no elec- 
tric light consolidation under considera- 
tion.” : 


mD 


Death of Hon. H. R. Barker. 
Hon. Henry R. Barker, of Providence, 
R. I., died suddenly at his home on Sun- 
day, March 17. The cause of his death 
was heart disease. 


m e 


ioe 


Var 


en ee ~~~ SY a> PY 


L, $8No, 1 r 


te departman 
Ul that sm 
lectrie Ligh 
ity from & 
ago. Br th l 
the Scene gf ° 
ere pouring | 


third stor, 
ion the fire 
8 and ina 
xtinguished, 
ered br the 
-the build. 
remarkable 
il] more re 
ght on any 
their power 
ation Fent 


O has been 


5 


ting Con- 
« 


electrica] 
' the fash- 
itteburea. 
ist of the 
old Bread 
tion of a 
d Th 
y distance 
in East 
tisburgh. 
fed from 
)0 horse 
large 
he wines 
| impor: 
y of 
uch # 

unload 
unkers, 
led i 


La 


\e 


March 23, 1001 


A Simple Form of Boiler Tube 
Cleaner. 


The cleaner represented in the accom- 
panying illustrations is adapted for clean- 
ing either the outside or inside of boiler 
tubes, its method of operation being 
claimed by the maker, the Power 
Specialty Company, of Buffalo, to be 


Fig. 1.—A SIMPLE Form oF BOILER TUBE 
CLEANER, 


different from that of other such appli- 
ances. In the sectional view steam is 
admitted by means of a flexible hose 
through the coupling, A, to the cham- 
ber, B. In this chamber 
is a valve, C, regulating 
the admission of steam al- 
ternately to the ports, 
DD, through which it flows 
to the cylinder, E, oper- 
ating the steel piston, F. 
The movement of this pis- 
ton causes the arm, G, 
to vibrate; this arm is 
pivoted at H. The rear- 
ward extension of this 
arm operates the valve, C, 
by striking the steel shoulders, II. On 
the end of the arm, G, is a hammer, J, 
held in place by the nut. 

It is claimed that this apparatus is 
highly efficient in operation and that its 
singular hammering and blowing action 


accomplishes very desirable results. 

>_> 

Telephone, Telegraph and Cable Com- 
pany of America. 

A circular ha’ been issued to the stock- 
holders of the Telephone, Telegraph and 
Cable Company of America calling a 
special meeting to be held in Jersey City, 
N. J., on March 26, at which it is pro- 
posed to terminate the assessable feature 
of the stock by reducing its par value to 
$15, the amount that has been called 
on the present par value of $50 per 
share. As there are 600,000 shares this 
will make the paid-up capitalization $9,- 
000,000. There are said to be many de- 
linquent stockholders and they are asked 
to pay their assessments in arrears on or 


before April 2. 
_—_——o2o 


New York Electrical Society. 

The 213th regular meeting of the New 
York Electrical Society will be held at the 
new station of the New York Electric 
Vehicle Transportation Company, Eighth 
avenue and Forty-ninth street, New York, 
at eight o’clock, on Wednesday evening, 
March 27. 
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LATE NEWS. 

The cables for the new East River 
Bridge arrived in New York on March 18, 
and have been placed in position ready to 
be carried across the river, the spools be- 
ing loaded on floats. It has not been de- 
cided when the first cable will be swung 
into place, but one end of it has already 
been carried over the Manhattan tower of 
the bridge, and is in readiness to be hauled 
taut. 

Fire crippled the plant of the National 
Carbon Company at West Madison and 
Highland avenues, Cleveland, Ohio, early 
in the morning of March 18. Shortly 
after the fire was discovered there was a 
terrific explosion of chemicals, which 
wrecked part of the building. Two 
men were imprisoned within the burning 
structure, but were dug out by their com- 
rades, receiving only slight injuries. The 
loss approximates $100,000. 


Fres. 2 AND 3.—BorLeER TUBE CLEANER IN OPERATION. 


Consular reports from Bergen, Sweden, 
tell of a successful production of steel by 
electricity. The experiments were car- 
ried on in the Gysinge factory, where about 
25,000 pounds of steel are produced in 
six drafts daily. The steel is said to be 
of excellent quality, and sells at high 
prices. On account of its relatively cheap 
production the profits are large, but the 
output insignificant as the power is very 
limited. Plans have been formed for the 
erection of another similar plant on the 
banks of the Dalalfuen River, the power 
of which will be utilized, thus enabling 
the company to carry on the manufacture 
of steel on a large scale. 

The large dam of the People’s Tram- 
way Company, situated two miles south of 
Danielson, Ct., gave way on March 18, 
letting loose a body of water two and one- 
half miles long, and rendering useless the 
works of the company, which had that 
same day been placed in operation for run- 
ning the street railroads from Danielson 
to Worcester. The sluice gates of the dam 
were carried away first, and after them 
went the supporting posts, the resulting 
gap widening with every hour. It is be- 
lieved that a quicksand underground was 
the cause of the accident. The plant was 
one of the largest of its kind in the coun- 
try, and was put in operation at ten 
o’clock in the morning, the dam bursting 
at four in the afternoon. The loss to 
the company will reach about $30,000. 
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The Phonograph in a New Role. 


James Demosthenes, of Ansonia, Ct., 
left his parents in Mitylene, on the coast 
of Turkey, some years ago, and decided 
to carve out his fortune in this country. 
Occasional letters to the old folk told how 
he was getting along, but as his parents 
could not read or write, this means of 
communication failed to give that ex- 
change of individuality which is the real 


- charm of affection or friendship. So Mr. 


Demosthenes bethought him of the phono- 
graph, and his partner, also a native of 
Mitylene, is carrying one of these “talk- 
ing machines” and two records as a pres- 
ent to the aged father and mother. On 
one of these records Mr. Demosthenes has 
had a chat with his father and on the other 
he has inscribed a message for his moth- 
er’s ear and heart, says the New York 
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Times. And after the man who is carry- 
ing the novel gift has traveled some six 
thousand miles he will set the machine in 
order and these old folk will listen to the 
voice of their son in far-off America and 
they will forget time and space while the 
well-loved tones call up those memories 
most dear to a parent’s heart. 

Then the machine will be set again 
and the parents will speak to their son. 
How surprise and tenderness will blend 
in their tones at the unusual manner of 
communication and the fancy that in some 
mysterious manner the personality of 
their correspondent is hidden in the wheels 
and cylinder of the machine! Then in a 
little while the son will hear the voices 
of his father and mother and the unique 
cycle of thought interchange will be com- 
plete. 

This is a new field for the phonograph, 
and its possibilities are without limit. 
When this machine is safely installed in 
the home of those Turkish parents the son 
may send his letters in the shape of cyl- 
inders and the old folk may answer in the 
same manner. And whenever the son 
grows homesick, or the parents feel lonely 
with longing, they only have to turn to 
the phonograph and let it speak to them 
one of the letters—old as to wording, but 
ever new in the loved accents so well re- 
membered. 
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Corporation 
News 4 4 # 


BALTIMORE, Mp.— Acme Fuse Com- 
pany. $100,000. 


LEHIGHTON, Pa.—Overland Telephone 
Company. $15,000. , 


INDIANAPOLIS, IND.—Commercial Elec- 
tric Company. $23,700. 


Cuicaco, ILL.—Independent Telephone 
Company. $3,000. Incorporators: J. J. 
Comer and others. 


PittssBoro, INp.—Pittsboro Telephone 
Company. $3,000. Incorporators: C. 
Lander, D. W. Lewis, S. James. 


CoryMANns, N. Y.—Ravenna Electric 
Company. $10,000. Directors: A. Nod- 
ine, S. W. Mosher and N. Niles. 


ROCHELLE, ILL. — The Ogle County 
Telephone Company has increased its capi- 
tal stock from $10,000 to $50,000. 


CotumMBus, Onro—The Northwestern 
Telephone Company has increased its cap- 
ital stock from $20,000 to $40,000. 


Port Jervis, N. Y.—The Port Jervis 
Telephone Company will soon increase its 
capital stock from $9,000 to $15,000. 


New Beruin, N. Y.—New Berlin Tele- 
phone Company. $3,000. Directors: I. L. 
Richer, E. G. White and A. H. Phelps. 


Lyons, N. Y.—Lyons Electric Railway 
Company. $45,000. Directors: ©. A. 
Lux, D. E. Lux and C. F. Lux, Clyde. 


Trenton, N. J.—Indian Rift Power 
Company. $2,000. Incorporators: L. I. 
Fletcher, C. E. Griffiths, J. S. Stewart. 


GREENVILLE, Mer.— Moosehead Tele- 
phone Company. $10,000. Incorporat- 
ors: C. D. Snow and Charles A. Judkins. 


GUTHRIE, O. T.— Osage Telephone 
Company. $10,000. Incorporators: E. 
N. Yates, W. Brideville and E. B. Graves. 


Cusa, N. Y.—Cuba Telephone Com- 
pany. $12,000. Directors: Charles and 
Clarence Richter, G. H. Swift and others. 


TRENTON, N. J.—Metallic Duct Com- 
pany. $100,000. Incorporators: K. K. 
MacLaren, J. I. Billings and H. S. Gould. 


DANVILLE, Va. — Standard Electric 
Company. $5,000. J. G. Penn, presi- 
dent; J. M. Williams, secretary and treas- 
urer. 


Forrest City, ArK.—Forrest City Ice 
and Power Company. $40,000. James 
Fussell, president; F. M. Polhamius, sec- 
retary. 

RicHMoND, Va.—Hollins Internal Im- 
provement Company. $25,000. Incorpo- 
rators: A. L. Smith, T. L. Martin and 
others. 


New York, N. Y.—Clark Economic 
Power Company. $10,500. Directors: 
W. D. Mann, L. M. Hartog and J. A. Pat- 


ten. 
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Rocuester, N. Y.—Genessee Valley 
Telephone Company. $100,000. Direct- 
ors: J. F. Warner, G. R. Fuller and E. M. 
Higgins. 

LAFAYETTE, Macon County, Tenn.— 
Union Telephone Company. $5,000. In- 
corporators: H. C. Smith, W. H. Carter 
and others. 


Osace, Iowa—Mitchell County Tele- 
phone System. $15,000. Incorporators: 
G. E. Marsh, C. F. Bennett, J. W. Barrett 


- and others. 


Lansina, Micu.—Caro & Lake Huron 
Electric Railroad Company; $200,000. 
Detroit & Chicago Railway Company; 
$4,000,000. 


Trenton, N. Y.—Safford Electric 
Manufacturing Company. $250,000. In- 
corporators: L. E. Safford, J. G. Quinn, 
Eugene Berry. 


Ravenna, Our1o—The Ravenna Home 
Telephone Company has increased its stock 
from $10,000 to $20,000 to provide for 
extensions in its service. 


Dover, DeL.—Magneto Electric Com- 
pany, of New York city. $1,000,000. In- 
corporators: L. E. Miles, W. S, Van 
Prockin, W. H. Rowen. 


MILWAUKEE, Wıs.—Badger State Long- 
Distance Telephone Company. $100,000. 
Incorporators: W. H. Hatch, F. T. Brew- 
ster and F. A. Philbrick. 


JANESVILLE, Wıs. — Beloit, Delevan 
Lake & Janesville Railway Company. 
$10,000. Incorporators: T. A. Nolan, J. 
Earle and E. H. Peterson. 


JERSEY City, N. J.—Thos. Hoey Sup- 
ply and Manufacturing Company. $200,- 
000. Incorporators: P. J. Kennedy, J. J. 
Quigley, K. K. McLaren. 


ALBANY, N. Y.—Subscribers’ Telegraph 
and Telephone Company. $15,000. Di- 
rectors: D. S. Johnston, William R. Con- 
don, C. F. Rogers and others. 


STEUBENVILLE, OHIo—Steubenville & 
Pleasant Heights Traction Company. 
$150,000. Incorporators: G. A. Maxwell, 
G: K. Canfield and others. 


LANCASTER, Pa.— Lancaster County 
Railway and Light Company. $2,000,- 
000. Incorporators: P. B. Shaw, S. R. 
Shipley, W. B. Given and others. 


ALLENTOWN, Pa.—Philadelphia, Tren- 
ton & Lehigh Valley Railroad Company. 
$700,000. Directors: A. L. Johnson, J. 
E. Kenney, C. M. Bates and others. 


NASHVILLE, TENN.— Tennessee & 
Northwestern Railway Company, of Ham- 
ilton County, $50,000. Incorporators: J. 
L. Bell, F. M. Thompson and others. 


St. PETERSBURG, Fra.—Florida Sub- 
Peninsula Transportation Company. $1,- 
000,000. John P. Martin, president; 
Charles Orr, vice-president; J. P. Martin, 
Jr., secretary. 


Warsaw, Onto—The Farmers and 
Merchants’ Telephone Company has in- 
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creased its capital stock from $5,000 to 
$15,000. J. P. Darling, president; S. Ç, 
Kirsner, secretary. 


TRENTON, N. J.—The Union Traction 
Company, recently incorporated for $1,- 
000,000, has increased itg capital to $15.- 
000,000, one-half being preferred stock 
with a five per cent cumulative dividend. 


CINCINNATI, OHIO — People’s Water 
and Electric Light Company. $20,000. 
Paid-up capital, $12,000. Directors: W. 
H. Bond, L. J. Crawford and others. The 


r Penye indebtedness is limited to $10,- 


BurrFaLo, N. Y.—West Side Wagonette 
Company. To operate vehicles to and 
from the Pan-American Exposition 
grounds. $50,000. Directors: C. P. Dun- 
bar, H. J. Koch, R. L. Cox and J. F. 
Dunn, Buffalo. 


Toronto, Canapa—The Electric Cab 
Company has increased its capital stock 
from $15,000 to $100,000, to extend its 
operations to other Canadian cities. C. 
A. Ward, president; A. M. Thomson, vice- 
president; W. S. Jackson, secretary-treas- 
urer. 


CINCINNATI, OHI0 — Cincinnati, Mil- 
ford & Hillsboro Railway Company ; $10,- 
000; incorporators: E. L. Warson, J. B. 
Higgins and others. Cincinnati & Leban- 
on Railroad Company ; $10,000; incorpo- 
a J. I. Stephenson, Frank Gahr and 
others. 


Lyons, N. Y.—Lyons & Sodus Bay 
Railway Company. $400,000. Directors: 
J. D. Bashford, C. Hotchkiss, C. P. Wil- 
liams and Daniel Barton, of Lyons; S. W. 
Case, of Sodus; D. B. Platt, C. Van Voor- 
his, I. H. Ludington and S. G. Hollister, 
of Rochester. 


> 
Seattle Electric Company. 


At a meeting of the directors of the 
Seattle, Wash., Electric Company, held 
March 13, the first regular quarterly divi- 
dend of one and one-half per cent on the 
preferred stock was declared payable April 
1 to stockholders of record March 15. The 
Seattle Electric Company was organized in 
January, 1900, to take over and operate 
the properties of nine railroads and three 
light companies in the city of Seattle. Its 
capital stock consists of $5,000,000 of 
common stock, $1,250,000 of preferred— 
all of which will be issued. 
>_> 
American Electrical Apparatus 

Wanted in Australia. 


The ExvecrricaL Review is informed 
that Mr. C. E. Wearne, an electrical con- 
tractor in Perth, western Australia, de- 
sires to secure several agencies for Ameri- 
can electrical supplies and apparatus used 
in mining work. He desires that Ameri- 
can electrical manufacturers will corre- 
spond with him. 
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March 23, 1901 


A Novel Fixture Block. 


An interesting electrical specialty is the 
fixture block herewith illustrated, which 
is so arranged that the various steps on it 
fit several standard sizes of canopies. It 
is made for four sizes—three, three and 
one-half, four and four and one-half 
inches in diameter. When a canopy is 
placed on the block it can not slip to one 


A Nover FIxtTcoRE BLock. 


side and is firmly fixed in a central 
position about the stem of the fixture. 
It is plain that the block has other ob- 
vious advantages which will be recognized 
by those using such goods. It is man- 
ufactured by the H. C. Roberts Electric 
Supply Company, of Philadelphia, Pa. 


eas | 
Bell Telephone Estimates. 
It is estimated that from $10,000,000 to 


$20,000,000 will be required during the | 


ensuing 12 months by the American Tele- 
phone and Telegraph Company to provide 
for its proportion of the increase on the 
part of its licensed companies to provide 
for extensions and improvements. The 
majority of the stock in these companies 
is owned, in nearly every instance, by the 
American Telephone and Telegraph Com- 
pany and therefore the bulk of the money 
will have to be provided by it, probably 
through the sale of stock. As the market 
price of A. T. & T. stock is around 160 
and the stock will presumably be issued 
at par to stockholders, “rights” will be of 
considerable value to the present stock- 
holders. It is evident that a great deal 
of additional money will be needed to pro- 
vide necessary funds to pay the cost of 
connecting in new subscribers and build- 
ing the necessary toll lines and expanding 
the business as demands require: If this 
new money is not continually furnished 
the subsidiary companies for these ex- 
tensions, the money heretofore paid in 
dividends will be required for operating 
and construction expenses, and this would 
prevent the payment of dividends as in 
the past. and which amounted to nearly 
$4,000,000 paid to the American Bell 
company during 1899. 
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Improved Telephone Construction 
Accessories. 


One of the recent improvements in ac- 
cessories for telephone line construction, 
and which should be of importance to 
telephone managers who are solicitous of 
having their plants up to date, is here 
shown in the shape of an insulated bridle 
ring for distributing telephone wires. These 


EXPANDING SLEEVE. 
bridle rings ‘are valuable in the way of 
enabling the wiremen to get good sup- 
port and insulation for their telephone 
wires, as well as being labor-saving de- 
vices. They are provided with a wood 
screw shank, which enables one to place 
them in the most difficult and out-of-the- 
way places; in fact, a man can put one in 
position without any other tool than his 


INSULATED BRIDLE RING. 


hand, as far as he can reach. They 
are also readily taken down and removed 
from place to place as may be desired; 
and, besides, wires are easily inserted and 
removed tnerefrom at any time and with- 
out damaging either the wires or the in- 
sulators. | 

Messrs. James S. Barron & Company, 
of New York city, who are the sole manu- 
facturers, will be pleased to furnish sam- 
ples to those who are not already familiar 
with: these popular insulators. The 
rings are made in several sizes; the 
opening on the side is one-quarter inch 
in the larger sizes, and three-sixteenths 
inch in the smaller size. The small size 
has an inside diameter of five-eighths 
inch. The illustration here shown is ap- 


proximately full size of style “A” bridle 
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ring, which is one and five eighths inches 
inside diameter; the shank is one and 
one-quarter inches long. An illustra- 
tion is also shown of an improved ex- 
panding sleeve which is used with the 
H-P insulated bridle rings in brick, stone 
or iron work. These sleeves work on the 
same principle as the regular expansion 
bolt, the wood screw of the bridle ring 
taking the place of the bolt. 


< 
Westinghouse Dividend. 

The directors of the Westinghouse Elec- 
tric and Manufacturing Company have 
declared the regular quarterly dividend 
of one and three-quarters per cent on the 
preferred stock to stockholders of record 
April 1. Books close March 23, reopen 
April 2. The directors have also voted to 
issue $3,000,000 par value of the recently 
authorized increase in capital stock ; price, 
terms and conditions of issue to be deter- 
mined upon the recommendation of a 
special committee at the regular board 
meeting to be held March 27. 

m 
Antiseptic Mouthpiece for Telephones. 

The accompanying cut shows a new 
antiseptic mouthpiece for telephones and 
speaking tubes which has been on the 
market a short time and has met with 
considerable favor. Much has been said 
within the last few years regarding the 
fact that germs of disease congregate 
within the transmitter of a telephone, 
and dangerous consequences are the re- 
sult. This mouthpiece is ‘filled and re- 
filled with an antiseptic solution which 
disinfects the mouthpiece and prevents 
the accumulation of bacilli. The boards 
of health in various cities take every pre- 
caution to guard against contagion: of 
every description and this appliance has 
received the endorsement of several 
physicians. It is manufactured and sold 
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ANTISEPTIC MOUTHPIECE FOR TELEPHONES. | 
by the National Electric Appliance Com- 
pany, of Philadelphia, Pa. 


——— o> 


A new telephone line will be erected be- 


tween Fort Dodge and Waterloo in order 
that the citizens of those two towns may 
have better facilities for the pointing out 
of each other’s shortcomings.—Des Moines 
(Iowa) Capital. 
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Industrial 
Notes a a 


THE McROY CLAY WORKS, Brazil, Ind., 
and New York, is mailing its monthly blotter- 
calendar for March. On the face of the card 
is a verse, “Grip,” quoted from the Balti- 
more American. The blotter will be sent 
post paid upon application. 


LAUFKETTER & BENDIT, 808 Olive 
street, St. Louis, Mo., are mailing their 
calendar for 1901. This firm does engineer- 
ing and contracting work, and will mail 
catalogues of steam, electric and hydraulic 
apparatus upon application. 


THE HARDY LAMP COMPANY, Pitts- 
field, Mass., has recently shipped large 
quantities of its well-known lamps. The 
company claims these lamps to be of very 
high efficiency and states that each and 
every lamp is put through a severe practical 
test before it is finished and sent out from 
the factory. 


BLUE ISLAND, ILL., has recently in- 
stalled a 2,500-light Warren inductor alter- 
nating plant, the series enclosed alternating 
arc lamp being furnished by the Manhat- 
tan General Construction Company, of 
Newark, N. J. A large number of 50-candle- 
power incandescents are run in series with 
the arc lamps. 


` THE NORTH AMERICAN REVIEW for 
March contains a number of unusually in- 
teresting articles, among which are in- 
cluded the “King of England,” by Sir Charles 
W. Dilke, Bart.; “Business Situations and 
Prospects in the United States,” by Charles 
R. Flint, and “Recent Discoveries in Greece 
and the Mycenaean Age.” 


THE HOBART ELECTRIC MANUFACT- 
URING COMPANY, Troy, Ohio, is manufact- 
uring and placing on the market several 
styles of 300, 500, and 700-light dynamos 
and 20, 30 and _ 0950-horse-power motors. 
These machines are handsomely finished 
and compactly built, being adapted to take 
up but small floor space in plants where 
the room for machinery is limited. 


“AMERICAN INDUSTRIALS”—The de- 
mand for the publication recently issued 
by J. 8. Bache & Company, of New York 
city, with special reference to preferred 
shares as investments, is said to have been 
so large that the second edition is ex- 
hausted and the third is now ready for 
distribution. The third edition contains full 
information regarding industrials, brought 
up to date. 


THE KNAPP ELECTRIC AND NOVELTY 
COMPANY, 125 White street, New York, 
has made several improvements in this 
year’s type of its battery fan motor. The 
fans are constructed with noiseless drum 
wheels and spring adjustable brushes ad- 
mitting better adjustment while running. 
They are mounted on mahogany bases and 
fitted with a starting switch. All the 
brass parts are finely nickeled and the fan 
is very attractive in appearance. 


THE GUARANTEE ELECTRIC COM- 
PANY, Chicago, Ill., states that its equip- 
ment is so complete that it is able to serve 
its customers no matter what they desire, 
and wishes to call attention to the bargains 
it offers in dynamos and similar machinery. 
A specialty of this company is its electrical 
repair work and it is stated that it has been 
so uniformly satisfactory that no com- 
plaints have ever been received of any 
serious nature regarding work done. 


THE WESTERN ELECTRIC COMPANY, 
Chicago, Ill., is said to be in receipt of num- 
erous favorable reports from the different 


ELECTRICAL. REVIEW 


plants using its series enclosed alternating 
arc light system. Economy in operation and 
ease of management, together with special 
features of excellence, are said to be win- 
ning the approval of central station man- 
agers. The most important points claimed 
for the lamps are their long life, freedom 
from accidental injury and reliability in 
action. 


THAYER & COMPANY, 39 Cortlandt 
street, New York, representing the Cahall 
boilers, recently secured a very handsome 
order from the Brooklyn Heights Railway 
Company for its new power-house, to be 
located at Third avenue and Gowanus Canal, 
Brooklyn. There will be 24 double-deck 
boilers aggregating about 16,000 horse-power. 
Thayer & Company have also sold eight boil- 
ers of ihe same type to the new Citizens’ 
Light and Power Company, of Rochester, 
N. Y. 


THE EMERSON ELECTRIC MANUFACT- 
URING COMPANY, St. Louis, Mo., in a re- 
cent letter announces that it was a pioneer 
in the making of alternating-current fan 
motors and that it has full legal rights to 
manufacture induction motors with starting 
coils under the Tesla patents, and is pre- 
pared to furnish the most highly improved 
alternating-current desk and ceiling fans 
that have ever been placed on the market, 


- at prices that are reasonable and just for 


the quality of the material used. 


WILLIAM ROCHE, 42 Vesey street, New 
York, is attaining a considerable amount of 
success with his new standard autogas dry 
battery. This battery is adaptable for the 
ignition of gas and gasoline engines and 
especially for automobile uses. It is com- 
pact in design and contained in a wooden 
box having eight cells. The first part is 
connected with four cells, and when they 
cease to be strong enough it is possible to 
connect one or more at a time until the 
entire eight are used up. By this method 
the life of the cells is considerably pro- 
longed and the necessity of a renewal much 
less frequent. 


McCLURE’S MAGAZINE for March con- 
tains a number of more than ordinarily in- 
teresting articles, among which is a con- 
tribution from Mr. George W. Smalley, the 


American correspondent of the London 


Times, dealing with the character of King 
Edward VII. Colonel Roosevelt tells of 
“Reform Through Social Work;” Mr. Ed- 
ward S. Holden, “What We Know About 
Mars,” and other stories are contributed by 
Frederic Remington, the artist; Jack Lon- 
don, the Alaskan explorer; Rudyard Kip- 
ling, Ida M. Tarbell and others. The mag- 
azine also contains a collection of 30 pic- 
tures of Queen Victoria, with descriptive 
text. 


AT THE ANNUAL MEETING OF THE 
CUTLER-HAMMER MANUFACTURING 
Company, Milwaukee, Wis., all the officers 
of the company were reelected as follows: 
F. R. Bacon. president; F. L. Pierce, vice- 
president; H. H. Cutler, general manager; 
J. G. Hickcox, secretary and treasurer. This 
company is renowned for high-class output, 
and is stated to be the oldest exclusive manu- 
facturer of electric controlling devices in the 
world. The main office and factory are lo- 
cated at Milwaukee. the eastern factory at 
Westfield, N. J., and its New York office is 
at 136 Liberty street. The company an- 
nounces that “every rheostat that we make 
and sell is intended to sell more as a result 
of its operation,” which is a very good bus- 
iness principle. 


THE BUNNELL TELEGRAPHIC AND 
ELECTRICAL COMPANY, 110 Beekman 
street, New York, will soon publish a new 
catalogue describing its complete line of 
telephone and telegraph, electrical and 
street railway supplies. The catalogue will 
embody about 200 pages of matter, and have 
a handsome line of half-tone illustrations. 
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The company has just completed and placed 
on the market a new burglar alarm relay, 
which has been patented recently. The 
alarm has a double balance, and is thor- 
oughly dust-proof. This company is also 
sending out a new learners’ telegraph in- 
strument, which has a larger base than 
usual, and is more elaborately finished. The 
company has placed on the market many 
styles of telegraph instruments, and the 
great care taken in their construction has 
made a ready sale for them throughout 
the country. . 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, has recently 
closed a contract with the Tucker Electrical 
Construction Company, of New York, for the 
installation of a battery of chloride accumu- 
lators for the estate of Henry Villard at 
Dobbs Ferry, N. Y. The battery is to be 
used for residence lighting and consists of 
68 elements, having a discharge at the nor- 
mal rating of 280 ampere hours and will be 
operated in connection with two 12%-kilo- 
watt dynamos driven by two 20-horse-power 
gasoline engines. For ordinary require- 
ments the battery will be charged during 
the day and will carry all the lighting load, 
but on special occasions will be operated in 
parallel with the dynamos. This battery of 
“Chloride Accumulators” is to replace a 
smaller installation made by the Electric 
Storage Battery Company in October, 1896, 
and which was destroyed by lightning last 
Summer. 


THE HOLTZER-CABOT ELECTRIC COM- 
PANY, Brookline, Mass., is sending out a 
very unique folder, in the shape of a private 
reply postal card, to business men through- 
out the field. The idea of the postal is to 
place before the business man the practica- 
bility of the Ness automatic intercommuni- 
cating telephone system. It gives a descrip- 
tion of the system, and the advantages of 
such apparatus in time saving, etc. The 
company states that if 10 telephones are in- 
stalled in its system, five separate côn- 
versations may take place at one time, with- 
out any one interfering with the other; and 
while two are talking, a third station 
may be called up, if desired, and the three 
parties enter into a joint discussion. There 
is no “Central” required to operate, and 
each party may make his own connections, 
the disconnection being automatically per- 
formed by replacing the receiver. The tele- 
phones themselves are made in several dif- 
ferent forms, and are suitable for desk, wall, 
or table use. 


THE KELLOGG SWITCHBOARD AND 
SUPPLY COMPANY, Chicago, has issued 
its new Bulletin No. 2, which deals with the 
various types of small switchboards put out 
by this company. It is an excellent exam- 
ple of the printer’s and engraver’s art, con- 
taining 24 pages of valuable information 
concerning small switchboards and illus- 
trated by about 20 half-tone cuts. The Kel- 
logg “Express” switchboard for small ex- 
changes, the “Universal” type for medium- 
sized exchanges, and also various “Desk 
Style” switchboards for branch exchanges 
in office buildings are illustrated and de- 
scribed. They are adapted for the magneto 
system or local batteries or for central bat- 
tery work, and range in size from 50 to 400 
lines. This company has recently manu- 
factured a number of small switchboards 
for use with central battery, with line lamp 
signals and the lamp double-supervisory 
system, which are proving very popular with 
managers of small exchanges. Views are 
also shown of a number of switchboard de- 
tails, such as strips of jacks, lamps, rotary 
and drop signals, combination self-restor- 
ing drops and jacks, listening and ringing 
keys, order wire keys, plugs and cords, ètc. 
A section is also devoted to the Kellogg 
hook-switch, which was inadequately treated 
in Bulletin No. 1 on “Telephones.” Either 
of these bulletins will be sent to telephone 
men upon request. | 
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A PRIZE OF ONE HUNDRED DOLLARS. 

The ExrctricaL Review desires to 
publish an article upon the electric light- 
ing central station superintendent—his 
duties, how he may best fit himself for 
them, what steps he must take to insure 
success in that profession, and what type 
of man is best fitted by character, experi- 
ence, education and brain texture for em- 
ployment under conditions of great re- 
sponsibility by owners of such installa- 
tions. We offer a prize of $100 for the best 


article of not less than three thousand nor 
more than five thousand words in length, 
received before May 1, 1901. Only arti- 
cles written by members or associate 
members of the American Institute of 
Electrical Engineers, or members of the 
National Electric Light Association will 
‘2 considered. 


NEW YORK, SATURDAY, MARCH 30, 1901. 


THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


‘The forthcoming meeting of the Nation- 
al Electric Light Association, which will 
be held at N lagara Falls on May 21, 22 
and 23, will doubtless be equal in interest 
to any of the memorable gatherings of this 
association and probably will possess 


features of novelty on account of its situa- 


tion in close proximity to the Pan- 


American Exposition which will then be 
open in Buffalo. 

This association is, perhaps, more repre- 
sentative of American methods of doing 
business than any other with which we 
are familiar. In the early days of elec- 
tric lighting, when companies were spring- 
ing up in various towns and cities 
throughout the country, each one en- 
countered practically the same problems 
and each accumulated its experience 
slowly and painfully, in many cases going 
over the ground that its colleagues had 
already traveled. Seeing that the busi- 
ness of electric lighting, through its very 
nature, could scarcely ever be competitive 
—that is, that electric light companies 
were reasonably certain to be confined in 
their operations to particular districts— 
it was suggested that electric light men 
get together and hold experience meetings 
so that all might have the benefit of each 
other’s knowledge of ways to overcome 
difficulties. 

The plan was successful beyond the 
most ardent desires of the projectors. 
Each meeting has been marked with im- 
portant additions to the general knowl- 
edge of the art of electric lighting, and 
at the annual sessions of the associations 
many papers of the utmost value and im- 
portance have been presented for the first 
time. Indeed, the technical merit of 
papers and discussions before this body is 
only second to that of the proceedings of 
the American Institute of Electrical 
Engineers. 

At the annual convocations of the as- 
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sociation are gathered together the ma- 
jority of the men who have made electric 
lighting the great industry that it is to- 
day, and who may fairly be called captains 
of industry and leaders of progress. The 
personnel of the association is by no means 
the least interesting feature of the meet- 
ings. 

It is believed that the Niagara meet- 
ing this year will be the most successful 
in the history of the association. It has 
generally been true that the best and most 
interesting meetings have been held away 


.from the large cities, because in smaller 


places’ the members are naturally thrown 
more together and have less to distract 
them from the business in hand. The as- 
sociation is now in the seventeenth year 
of its life, and enters the new century 
with a vigor and activity that promise a 
long life full of increasing usefulness to 
the art which it represents. 


ELECTRICITY OR AUTOPSY? 

Our esteemed neighbor, the New York 
Times, seems to think that only senti- 
mental reasons can suggest any outspoken 
disparagement of the present legal method 
of execution in New York state. Perhaps 
the reason is sentiment, but the sentiment 
is certainly one that becomes the begin- 
ning of the twentieth century as much 
as its absence would denote a falling back 
into the mental attitude of the days of 
the inquisition and the burning alive of 


witches. It is not sentimentality that de- 


mands urgently a thorough scientific in- 
vestigation of this subject, unpleasant as 
it may be, and, if it be found that crim- 
inals executed by the electric method are 
not killed until the autopsy is performed 
upon them, then the method should be 
revised and overhauled or supplanted by 
some sure and certain variety of execu- 
tion that will not possess these painful 
and repulsive features. Even the Times 


itself, however, feels compelled to say: 


“It is, indeed, hard to understand why, if 
there is no doubt as to the condition of thone 
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who have suffered the regulation shock, the 
criminals should now, just as when the 
system was new, be subjected to mutilation, 
which certainly kills them if they are not 
already dead. Nothing has been learned 
since the first few autopsies, and the con- 
tinuance of them really looks as though a 
trace of official uncertainty still remained 
somewhere.” 


This is a perfectly reasonable attitude. 
Whether or not any official uncertainty re- 
mains as to the actual death of the vic- 


tim of the electric chair it is only reason- 


able and proper to insist upon the ap- 
pointment of some commission of experts 
to investigate the actual condition of the 
next person executed in this way to dis- 
cover if he be really dead or only in a 
state of coma, such as many people have 
experienced from severe electric shock with 
subsequent complete recovery. It is not 
in the interest of the electrical profession 
solely, as some newspapers seem to think, 
that this matter is urged here, but rather 
in the interest of humanity which revolts 
at methods of execution other than the 
swiftest and least painful that modern 
sclence can devise. 


—— ee Lee 


CONSCIENCE IN ENGINEERING. 


By no means all engineers realize the 
responsibility of the work they are called 
upon to do or the peculiar integrity of in- 
tention and judgment that is demanded 
of them in their relations with employers 
and contractors. It is not impossible that 
the promptings of conscience are some- 
times stifled under the oppressive weight 
of custom, but there has never been more 
occasion than at present for the revival 
of conscientious effort on the part of en- 
gineers entrusted with important enter- 
prises. 

The engineer stands in the same rela- 
tion to an enterprise involving construc- 
tive work or the design of plant and ma- 
chinery as does the physician or the sur- 
geon with reference to his patient. The 
life or death of the undertaking is in 
large measure in his hands, and he is the 
determining factor which decides the 
event. Nothing less than the fullest 
knowledge of conditions and circum- 
stances, the most patient and complete 
research into all that has been done be- 
fore in similar lines, and the utter sup- 
pression of personal leanings will satisfy 
an active engineering conscience in such 


circumstances. The engineer must not 


only feel and absolutely know his own 
competence, but he must approach each 
new piece of work with an open mind, 
willing to learn from the successes and 
failures of others the best method of un- 
dertaking the work in hand. His province 
is to achieve the maximum result with a 
minimum expenditure of effort and ma- 
terial—that is of other people’s efforts and 
material. His calling is one of the high- 
est. He must possess not only capacity for 
the acquirement of knowledge, but an al- 
most infinite willingness to learn. Per- 
haps the best teacher that he has is the 
record of his own mistakes, if these are 
faithfully and conscientiously studied 
with the intention of turning them to 
profit. 

It is not intended here to preach any 
homily upon the attitude of engineers, 
but rather to call attention to the fact 
that in no profession is the qualification 
of sincerity more essential or the posses- 
sion of a lively conscience more desirable. 
The engineer stands between his employer 
and the rest of the world in a capacity of 
great responsibility. In most cases the 
employer possesses no knowledge of the 
technique of the undertaking in hand, and 
to this end employs the trained mind and 
knowledge of the engineer to assist him. 
For the time being, then, the interest of 
the two is identical. 

It is not infrequent that engineers— 
men who would not for an instant think 
of committing a dishonest act or of as- 
suming a responsibility in other affairs 
of life for which they feel themselves in- 
competent—will undertake engineering 
work involving the expenditure of much 
money and time, when they are consciously 
ignorant of what is necessary to know in 
order to insure success. There are few 
engineers who are honest enough ever to 
refuse a proffered commission on the 
ground of knowledge of their own un- 
fitness to undertake the work. This has 
been the reason for many failures in 
important enterprises and, as a necessary 
sequence, of the bringing of similar en- 
terprises under the ban of public disfavor. 
It is a duty to the profession at large, as 
well as to the individual client, that every 
engineer should approach a new commis- 
sion with a conscientious intention of 
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doing his utmost to further the work, or 
else of resigning in favor of some one 
better equipped than himself to carry it on. 
A man who would not undertake to treat 
a sick friend or to advise his neighbor in 
a lawsuit will often cheerfully accept an 
engineering commission involving special 
knowledge which he does not possess and 
inviting disaster. 

It is not to be assumed that this con- 
dition of things is general among engi- 
neers, but this note of warning is sounded 
because, with increasing competition in the 
engineering field, men will be more and 
more likely to accept whatever comes their 
way without stopping to count the cost 
to themselves or others of possible failure, 
or without admitting even to themselves 
the possibility, if not the certainty, of fail- 
ure when great undertakings are at- 
tempted by those ill prepared to carry 
them to success. 


MORE SHIPS. 

The opinion of the president of one of 
the largest transatlantic steamship lines 
running between New York, English and 
Belgian ports, that only nine per cent of 
our exports for the past three years has 
been carried in American vessels 18 
worthy of the gravest consideration. 
Should one of the countries owning the 
steamship lines in which the vast major- 
ity of our goods are carried become a bel- 
ligerent it would mean a practical stop- 
page of everything we export as carried 
by that line. A war between the 
European powers would force back upon 
our own markets the greater part of all 
that we now send abroad and the result 
would be so far-reaching in its character 
as to cause endless dismay and loss to our 
manufacturers. We need more American 
ships adapted to freight traffic. We 
have the men capable of constructing 
them, we have the materials to build them 
with, and we have the ability to handle 
such ships after they are built. Why, 
then, is only nine per cent of all we send 
abroad carried in American bottoms? 
When we as a nation fully appreciate 
this state of affairs our commerce Will 
be made secure from loss, and our stand- 
ing and prestige among the nations of 
the world established beyond fear of dis 
aster. | 
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Science 


Brevities 


Hot-Wire Instruments— At a recent 
lecture before the Italian Electrochemical 
Association, Signor C. Olivetti enumer- 
ated the requirements to be fulfilled by 
a satisfactory hot-wire instrument for 
electromagnetic measurements in which 
the expansion produced by the heating 
is measured after amplification. | Mr. 
Fournier d’Albe thus abstracts his con- 
clusions: The wire should have a large 
temperature coefficient of expansion, a 
high resistance with small temperature 
coefficient, and a great rigidity, and it 
should remain unoxidized and unmodi- 
fied at high temperatures. The best sub- 
stance so far adopted is an alloy of two 
parts of silver and one of platinum. The 
yreatestadvantages of hot-wire instruments 
are that they are independent of magnetic 
fields and independent of the form of the 
current curve, as they work equally well 
with continuous and alternating currents. 
The, author describes various windings 
of the wire by means of which its me- 
chanical strength can be increased and the 
consumption of energy reduced. 

Electrolytic Sugar—M. Dupont made 
known to the Congress of Chemistry 
Which assembled on the occasion of the 
exposition, says La Nature, the results 
of his researches upon the extraction of 
different sugars by electrolysis. The elec- 
trolyzer consists of a wooden trough di- 
vided into three compartments by porous 
partitions made of parchment paper or 
porcelain or asbestos. The electrodes con- 
sist of metallic plates that vary according 
to the object to be attained (platinum, 
aluminum, lead, zine, ete.). A current 
of 15 volts, and of a density of from 25 
to 30 amperes per square metre of anode 
is employed. In order to obtain sugar 
from cane or beets, the saccharine juice 
is placed in the central compartment, and 
the end compartments are filled with 
water. Under the influence of the cur- 
rent, the albuminoid substances of the 
Juice coagulate and precipitate, and the 
salts are decomposed. The juice becomes 
clear, limpid and colorless, and no longer 
contains anything but sugar and a few 
traces of organic matter plus a little lime 
and magnesia. By the term “sugar” is 
to be understood all kinds of sugar. There 
is no osmosis through the partitions. In 
the end compartments accumulate the 
soda, potassa and ammonia. It is possible 
that the process studied by M. Dupont 
may be applicable industrially. The 
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future will inform us as to that. But, 
however, that may be, it is already very 
advantageous as a means of analysis. It 
permits, in fact, of rapidly searching for, 
isolating and making a quantitative 
analysis of the various sugars that may 
exist in a large number of plants. 


Telephonic Receiver for Space Teleg- 
raphy—MM. Popoff and Ducretet de- 
scribed recently, before the French Acad- 
emy of Sciences, a receiver which dis- 
penses with a relay and a decohering de- 
vice, the messages being read by means 
of a telephone receiver. The apparatus, of 
which the illustration is reproduced from 
the Electrician, is very portable. Br is 
the coherer, filled with grains of hard 
carbon or other substance, which can be 
given any inclination. During trans- 
port it is mounted in the block C. Co is 
the air wire, which need only be a couple 
of feet long if there is a good earth con- 
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nection at Te. Dry cells are used for the 
circuit. TT’ are the telephones. The 
apparatus is exceedingly sensitive. 


Electrolytic Recovery of Gold — The 
Rieckan process for the recovery of gold 
from sulphide and telluride ores is now 
stated to be working successfully in West- 
ern Australia. Iron tanks are employed, 
these being 11 feet deep, 12 feet long and 
eight feet wide, and lined with removable 
copper sheets. There are two such tanks 
which are capable, jointly, of treating 60 
tons of material per day. The operation 
consists in agitating the prepared prod- 
ucts in the tanks with a dilute solution 
of cyanide, and conducting through the 
vat a current of electricity, which deposits 
the coarse and fine gold as an amalgam 
that can be converted into marketable 
form with a minimum of expense and 
loss. The advantages of the process are 
stated to be that the gold is recovered in 
one operation, no after process being re- 
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quired, and the bullion, on account of its 
purity, demands a high price. 


Stratification of Discharges—''he lu- 
minous portions of a stratified discharge 
are those in which the number of ions 
per unit volume is a maximum, while it 
is a minimum in the dark portions. On 
the anode side of each bright stratum 
there is a positive surface charge, and on 
the cathode side there is a negative sur- 
face charge. At the electrodes there is a 
diminution of ionization by electrolysis, 
and this diminution is particularly great 
at the cathode in consequence of the dif- 
ference in the velocities of the positive and 
negative ions. In the dark spaces the 
forces driving the ions are greater than in 
the bright strata. They are greatest at the 
cathode. This implies a corresponding 
variation of the potential gradient. Herr 
J. Stark sketches, in a German contempo- 
rary, the production of stratification as 
follows, according to an Electrician ab- 
stract: As soon as the discharge has been 
started the difference of velocity between 
the two kinds of ions produces a reduc- 
tion of the ionization and hence also of 
the force at the cathode. The negative 
particles acquire a great velocity and re- 
tain it for considerable distances owing 
to ionic shooting. The negative glow 
light is a region of strong ionization, 
which reduces the velocity of the nega- 
tive ions and produces an accumulation 
of them just beyond it. That accumula- 
tion acts as a secondary cathode, and pro- 
duces similar phenomena. 


Efficiency of the Acetylene Flame — Ex- 
periments carried out at Cornell Uni- 
versity by Professor E. L. Nichols show 
that the total efficiency of the acetylene 
flame is superior to that of any other, ex- 
cept the magnesium flame. The total ef- 
ficiency is compounded of the luminous 
and the thermochemical efficiency. The 
luminous efficiency is the percentage of 
the total radiation which consists of visi- 
ble light. That percentage is 1.5 in the 
paraflin candle, 2.6 in the oil lamp, 1.2 
to 2.4 in the gas jet, 5 to 6 in the glow 
lamp, 2 to 7 in the incandescent gas lamp, 
12.5 in the magnesium band, and 32 in the 
vacuum tube. . The arc light has a lumi- 
nous efficiency of 10.4 and the acetylene 
lamp of 10.5. The thermochemical ef- 
ficiency of the acetylene lamp (i. e., the 
ratio of radiation calories to total calories 
due to chemical combination) is 0.225. 
Hence the total efficiency is 0.225 x 0.0105 
= 0.0236. Another experiment. carried 
out with a larger flame (“normal” size) 
gave 0.0190. This is at least. double the 
total efficiency of the arc light, though, 
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of course, this total efficiency has nothing 
to do with “financial” efficiency or cheap- 
ness. Otherwise the magnesium light, 
with its wonderful efficiency of 0.1025, 
would be the cheapest source of light. 


False Spectra—Mr. Theodore Lyman 
contributes to the Physical Review the 
results of his experiments on false spectra 
which can be obtained from the Rowland 
concave grating. To give the conclusions 
first, he finds from experimental evidence 
that (1) the first spectrum produced 
from the Rowland concave grating is not 
pure, but is complicated not only by un- 
derlying spectra of higher order, but by 
the presence of a number of spectra of 
lower dispersion than the chief spectrum ; 
(2)the number and dispersion of these 
false spectra obey no simple law; (3) the 
number, dispersion and clearness of these 
spectra differ with different gratings; 
(4) the lines due to the false spectra 
are most clearly visible in the extreme 
ultra-violet owing to the absence of strong 
real lines, and are so pronounced as to 
screen the feeble real line that may occur 
in this region. In explanation of these 
conclusions, the author states that it 
seems probable that in developing the 
theory of the grating some assumptions 
have been made which are not according 
to fact. It is in the error of such assump- 
tions that we must seek the solution of the 
problem. Itis generally assumed in treat- 
ing the grating that the lines of the ruling 
are of equal width, and are separated by 
equal spaces. In the very nature of 
things it is evident that this can not be 
the case, in view of the very minute dis- 
tances involved and the almost inconceiv- 
able rigidity of the ruling engine which 
would be necessary. These variations, 
slight in absolute amount, may be a con- 
siderable fraction of the distance from line 
to line. It is clear, moreover, on experi- 
mental as well as on the theoretical 
ground, that these variations are not 
local, but extend over the whole surface 
of the grating. It appears, then, that the 
departure from equal spacing assumed in 
the theory of the concave grating is not 
the random departure which is next in 
theoretical simplicity, but a more or less 
systematic departure which has em- 
phasized disproportionately certain of the 
subordinate maxima called for in the 
conventional theory. If the position of 
the false maxima occurred in the ratio 
1:2:3, or in any other simple ratio, 
the phenomena would invite an analytic 
discussion. As an experimental fact, 
however, our lines are not harmoniously 
placed with respect to the slit, nor 
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are they arranged according to any dis- 
coverable system. Moreover, they are dif- 
ferent in character and position when 
obtained by different gratings ruled by the 
same engine. It seems most likely that 
the phantom lines are due to a number of 
superposed first spectra of varying dis- 
persions, and that these false spectra 
owe their existence in some manner to the 
variation in width and separation of the 
grating lines. The author, says the Elec- 
trical Engineer, also adds that gratings 
of large radius do not show the false lines 
with as much clearness as gratings of 
small radius. So feeble indeed are the 
false lines obtained with the 21-foot grat- 
ing that it is improbable that they would 
be noticeable in ordinary spectrum in- 
vestigations. It is possible, apparently, 
to predict the nature of the false spectra 
of one grating from the false spectra pro- 
duced by another of the same ruling and 
radius. 


Perforation of Glass Bulbs—Herr V. 
Dvorak has discovered a simple and 
safe method of perforating thin-walled 
glass bulbs, says the Electrician. Take 
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an electric-light carbon S (see figure) 
about four millimetres thick, introduce 
its point into a blow-pipe flame, and place 
the bulb beside it. When the point is 
white hot push it softly, with slight tor- 
sion, into the bulb, and retract it at once. 
The small opening thus created has a 
rim projecting inside, and does not pro- 
duce cracks. A bulb can thus be per- 
forated like a sieve, and it does not crack 
for months. 

Charges due to Roentgenized Air— Herr 
E. Dorn, writing in the Physikalische 
Zeitschrift, attempts to explain Villari’s 
curious observation that Reentgenized air 
(air which has been exposed to X-rays) 
charges metallic bodies positively when 
it impinges upon them with force, and 
negatively when it touches them lightly. 
The author’s explanation is based upon 
the difference in the velocities of the 
two classes of ions, says the Electrician. 
When the ionized air flows past a metallic 
surface without perceptible friction, the 
negative ions are, owing to their swifter 
motion, the only ones which will touch 
the surface to any great extent. When 
there is strong friction, with rapid changes 
of direction of motion over small dis- 
tances, the superior mass of the positive 
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ions will enable them to retain their di- 
rection of motion to a greater extent than 
in the case of the negative ions. This dif- 
ferentiation is assisted by the fact that 
in gases under ordinary pressure the mass 
of both kinds of ions is much greater than 
the mass of the unionized molecule. The 
mixture of the three classes of particles 
may be compared with that of stone 
blocks of two sizes, mixed with sand, and 
allowed to slide down an inclined plane. 

Permanency of Magnets—In a paper in 
the Annalen der Phystk Herr I. Klemen- 
cic has pointed out that magnets which 
show the greatest permanency when ex- 
posed to shocks and jarring do not pos- 
sess high resisting power against other 
demagnetizing influences. Magnets 
should be tested, he thinks, with the same 
patience as our standard cells and their 
examination should occupy a correspond- 
ing interval of time. Experiments ex- 
tending over a whole year showed him 
that a magnet which in the first 27 days 
was placed near the end of the series of 
permanency was advanced to the first 
place in the course of subsequent tests. 
In general, he concluded that those mag- 
nets are most permanent in which the 
ratio of length of cross-section is great. 
Decrease in the magnetic moment is par- 
ticularly great within the first few days 
after magnetization, after which it be- 
comes slow. 


X-Rays in Tuberculosis—A medical con- 


temporary reports the following experi- 
ments by Dr. J. Rudis-Jicincky: Tuber- 
culous sputa were sealed up in fish blad- 
ders along with a suitable nutrient me- 
dium and then submitted to the rays. In 
general it was found that the action of 
the rays was destructive to the tubercle 
bacillus when in acid media. A series of 
experiments was then made on rabbits 
and guinea pigs, the animals being sub- 
sequently exposed to the rays. In 40 per 
cent of the animals thus treated, and 
killed after the lapse of two years, autopsy 
showed that actual cure, in the real 
sense of the word, of the tuberculous 
process had occurred when the acid con- 
dition was produced. Finally, the author 
treated 20 cases of pulmonary tuberculosis 
with the X-rays. Of these one patient 
died within the year from tuberculosis of 
the bowel, another committed suicide, 
four were without improvement, while 
the remainder were doing comparatively 
well at the time of the report. The author 
does not conclude that the results were 
necessarily the consequence of exposure 
to the rays, for he utilized to the utmost 
good food, fresh air and hygienic sur- 
roundings. He feels encouraged, how- 
ever, to continue his researches along this 
line. | 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MNECHANISMS—XxX. 


BY W. ELWELL GOLDSBOROUGH. 


By way of a recapitulation let us review 
the circuit just discussed in a little dif- 
ferent light. Suppose we consider the 
constant electro-motive force E impressed 
on a series circuit of 

moderate resistance r, 

infinite inductance L, 

and infinite capacity C. 
The vector diagram of this circuit is 
shown in Fig. 56. Suppose now that 
(r) and C are kept constant and L is 
gradually reduced to zero. With the re- 
duction of L a current appears in the 
circuit which changes both in value and 
phase position, its vector head following 
the locus indicated in Fig. 57. When L 
equals zero the current has reached the 
phase of the impressed electro-motive 
force and a maximum value as long as 
(r) is constant. With the inductance L 
eliminated suppose the capacity C to be 
gradually decreased from its infinite value 
to zero. With the reduction of C the 
current moves away from the impressed 
electro-motive force. Its vector head 
passes forward along the locus circle and 
with a decreasing value moves towards a 
position 90° in advance of OA. When, 
finally, the capacity also is reduced to 
zero the current disappears from the cir- 
cuit and the. vector diagram is reduced to 
the form of Fig. 58, which is the vector 
diagram of a series circuit of 

moderate resistance r, 

zero inductance, 

and zero capacity. 

In Fig. 57, free from all other factors, 
we have the current vector phase diagram 
for variable reactance and constant resist- 
ance. The current is proportional to the 
resistance electro-motive force of the cir- 
cult, with which it is also in phase. 
Therefore, since the power developed in 
any alternating-current circuit is pro- 
portional to the product of the work- 
ing component of the impressed electro- 
motive force and the current, and since 
in this circuit E, is equal to this working 
component, we have 

P=E,I=I'r, 
or the power developed in the circuit is 
proportional to the square of the current, 
(r) being constant. The value of this 
power is shown in Fig. 55 by the vector 
OP, the length of which is determined by 


the intersection of the current vector OB 
with the curve OP, PPO. 

Since the current is a maximum when 
the reactance of the circuit zero, ŭi. e., 
when L = 0 and C =o, the power is a 
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maximum at the same time. This may 
be mathematically demonstrated by taking 
the first differential of the power equation 
with respect to (z) and equating it to 
zero, & procedure which gives the value of 
(z) for which P is a maximum. Differen- 
tiating (182) 


dP 2E rez 
—— = — -_.——. = 0 
dz (7* + 27)? 
from which 
z=0 


Now when z = 0, by (146), the tangent 
of the angle of phase difference between 
the current and the impressed electro- 
motive force is equal to zero, or the angle 
of phase difference of the current is zero 
when the dissipation of energy in the cir- 
cuit is a maximum. 

Furthermore, the power locus loop is 


| 


O 
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symmetrical about the vector of maximum 
power. 

We have the rule, therefore. that 

The power developed in an alternating- 
current circuit of constant resislance is a 
maximum when the effective reactance of 
the circuit is zero. 

Example No. 12. 

An electro-motive force of 60 volts at 
30 cycles is impressed upon a circuit con- 
taining a variable reactance connected in 
series with a line having a fixed non- 
inductive resistance of 1.5 ohms. 

Determine the values of the reactance 
of the circuit, the current and the power 
developed in the circuit, when the react- 
ance variations are such as to cause the 
phase of the current to vary from a posi- 
tion 90° behind the impressed electro- 
motive force to a position 90° in advance 
of it by successive increments of 10° each. 

Since by equation (55) 

a? 

r 


$ = tan 


When the resistance of a circuit is con- 
stant the value of the reactance in terms 
of the resistance and the angle of phase 
difference between the current and the 
impressed electro-motive force is expressed 
by the equation, — 

z=r tan ¢. (186) 
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Moreover, when the value of the react- 
ance of a circuit is known, as well as the 
value of the resistance of the circuit, and 
the electro-motive force impressed upon 
the circuit, the value of the current flow- 
ing is given by the equation, 


I=E+2z 
and the power developed in the circuit by 
equation (91), 


P=E I cos ¢. 


If now, by the substitution in (186) of 
successive values of $ in accordance with 
the requirements of the problem, a series 
of values of (z) are determined, the cor- 


responding values of I and P are readily 
found. 

Following through these substitutions 
the values tabulated in Table 4 result, and 
by plotting them, Fig. 55 was obtained. 
The dotted radial lines show the relative 
positions of the tabulated values, as the 
dotted lines cut the curves at points the 
radial distances of which from the centre 
are proportional to the numerical values. 

The point of maximum power, as illus- 
trated, falls on an extension of OA and is 
equal to 2,400 watts. 


TABLE 4. 
90 ao oo 0 0 0 90 
80 5.671 8.506 7.0 174 74 80 
70 2.748 | 4.122 18.7 342 282 70 
60 1.782 | 2.599 20.0 - 500 600 6u 
50 1.192 1.7e8 25.7 -643 991 50 
40 889 1.259 30.6 . 766 1,402 40 
30 577 .865 | 84.6 .866 1,796 80 
20 364 | .546| 87.6 .940 | 9120 | 20 
10 176 | .264] 89.4 985 | 2,336 10 
0 0 0 40 1.000 | 9.400 0 
Íe | tango] 2, I, cos $, | Pe Po 
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ON CIRCUITS OF CONSTANT REACTANCE 
IN SERIES WITH CIRCUITS OF 
VARIABLE REACTANCE. 


In alternate-current working cases 
frequently arise in which circuits, con- 
sisting for the most part of elements 
having constant resistances and react- 
ances, contain other elements having 
variable reactances. The circuit diagram- 
matically illustrated in Fig. 59 is one of 
this type. Here an electro-motive force 
E is impressed upon the circuit OA,, con- 
sisting of a variable inductive reactance 
L, in series with a constant non-inductive 
resistance r, and the circuit A,A, con- 
sisting of the constant inductive react- 
ance L,. The impedance of the circuit 
OA, is variable, that of the circuit A,A 
constant. We may assume initial condi- 
tions by which L, is very large. In this 
case the impedance of the system is such 
that the current set up by E is very small. 
As L, is gradually reduced, the impedance 
of the system will decrease and the cur- 
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rent increase, a set of<conditions thereby 
obtaining in the system that are analogous 
to those discussed in connection with Fig. 
55. For if, in Fig. 62, OA be laid off 
equal to E, we can construct on it the 
triangle of electro-motive forces conse- 
quent to the known values of r, and L, and 
an assumed instantaneous value of L. 
OC,A is such a triangle. In it OC, is 
equal to I, 7,, C,A, is equal to I z,, and 
A,A is equal to I z,. All of these vectors, 
however, vary in length as the value of 
L, is varied, since their lengths depend 
upon the value of the current, and the 
value of the current depends upon L. 
Between the limiting values infinity and 
zero of L,, as L, varies the system ag 
a whole reduces to one having a constant 
resistance and a variable inductive react- 
ance connected in series. The heel C, of 
the electro-motive-force triangle OC,A 
will then progress along the curve 
OC,C,C as L, diminishes, since the curve 
OC,C,C is part of the circumference of a 
circle of which OA is the diameter. Ifa 
new value is given to L, the heel of the 
electro-motive-force triangle will move up 
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to the point C,, and as rı is a constant the 
current vector will increase along a similar 
curve up to B,, since 
OB, = OC, + r.. 
Further than this, since L, is a constant, 
7, 18 also constant, and the reactance 
electro-motive E', force of the circuit 
A,A, Fig. 59, must, accordingly, in- 
crease proportionally to the current since 
it is equal to Iz, The value of K 
corresponding to the diminished value of 
L, can, therefore, be obtained by the 
proportion | 
OC, : OC,::0B, : OB :: AA : A,A. 

But C and B move along loci which are 
parts of the circumferences of circles of 
which the points O e and O, are respec- 


tively the centres, therefore A, also has 
a locus that is a part of the circumference 
of a circle; for since the-angles AC,O and 
AC,O are right angles, the angles C,0C, 
and C,AC, are equal, and therefore the 
areas AA,A, and OB,B, are similar, and 
the arc AA, is the arc of a circle. 

If L, is further diminished C, will con- 
tinue to move up along the curve OC,C,, 
and A, will continue to move down along 
the curve AA,A,; and when, finally, L, is 
reduced to zero, the curves OC,C, and 
AA,A, will intersect at the point C. 
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When this occurs the vector diagram 
takes the form of the electro-motive-force 
triangle OCA, a triangle representative of 
the forces acting in a simple circuit of 
constant resistance r, and constant in- 
ductance L, In the latter case OB 
represents the value of the current when 
Li =:0; 

In this connection it is especially 
interesting to note the change in the 
potential acting on the circuit O4A,, Fig. 
59, as L, is reduced. When L, is very 
large this potential approximates the 
value of E, but as L, is made smaller and 
smaller, the potential acting on OA,, Fig. 
59, first diminishes and then increases. 
For the pressure required to overcome 


the impedance of the circuit OA, must *¥ 


always be the resultant of the resistance 
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electro-motive force I r, and the reactance 
electro-motive force I Zy and this re- 
sultant is shown by Fig. 62 to be succes- 
sively OA,OA, and OC, corresponding to 
the several values assumed for L, By 
the geometry of the figure the vector OA 
will be least for that value of L, which 
gives it such a phase position that its ex- 
tension passes through the centre O', of 
the locus circle AA,A,C. It is therefore 
a minimum in the position OA, and in- 
creases on either side of the point A,. In 
the present case OC is equal to 85 per 
cent of OA, while OA, has only 74 per 
cent of the value of OA.. 
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_In determining the position of the locug 
circle AA,A,O, the vector OC is extended 
until it intersects the line AK, passing 
through the pomi A at right angles to 
OA. On AK as a diameter the locus 
circle is described from the centre 01 

When L, is reduced to zero the circuit 
shown in Fig. 59 assumes the form shown 
in Fig. 60. The vector diagram of this 
circuit is the electro-motive-force triangle 
OCA, which is common to Fig. 62 and 


Fig. 63. The current in this circuit has 
the value OB. 


—— 

The town council of Culpepper, Va., is 

said to be considering an electric light 
plant, and is soon to ask for bids. 
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The Marconi Patents Upheld. 


A decree has been signed by Judge 
Alfred C. Coxe, in the United States 
Circuit Court, New York city, dismissing 
the complaint brought by L. C. Learned 
against Guglielmo Marconi, and which 
seems to end the long-standing dispute 
over the validity of the wireless telegraph 
patents obtained by the latter. The com- 
plaint was filed October 17, 1899. The 
plaintiff, Mr. Learned, contended that 
wireless telegraph apparatus was invented 
by A. E. Dolbear in 1882, and that the 
patents came into his possession on July 
“2, 1899. He further contended that in 
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reporting the international yacht races in 


1899 Marconi had infringed some of the 
Dolbear patents. 

A considerable amount of expert tes- 
timony was taken in the case. Dr. John 
A. Fleming, of London, testified that he 
had experimented with apparatus con- 
structed under the specifications of the 
Dolbear patent, and failed to obtain re- 
sults. He furthermore testified that Mar- 
coni’s apparatus depended for its action 
upon the production of electric waves, the 
essential element used for this _ purpose 
being the spark gap; this is entirely ab- 
sent in the Dolbear arrangement. 


It is believed that other patentees of — 


wireless telegraph systems were interested 
with Mr. Learned in his suit, and that 
the outcome of the action virtually es- 
tablishes the validity of Marconi’s 
patents. It is said that Mr. Marconi is 
greatly pleased at the decision. 
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The Schenectady Works of the 
General Electric Company —III. 


The Largest and Most Complete Electrical Manufacturing Establishment in the World—Some Account of Men, 
Methods and Machines—A Representative American Industry. 


Notwithstanding the great extent of 
the General Electric Company’s works 


and the vast diversity of industries which 


are gathered together in them, a singular 


coordination is noticeable, and the oper- 
ation of all the various departments is 
carried on in such a way that the works 
may be regarded as a unit. This view 
of the establishment is most interesting, 
especially as showing how the managing 
authorities have gathered together the 


receiving transformers and rotaries, which 
convert the Mechanicville current into 
the necessary variety for distribution. 

At the present writing the steam plant 
is undergoing extensive alterations and 
enlargements. On the left in the illus- 
tration is shown one of the types of en- 
gines which has been used for some 
years past—vertical triple-expansion ma- 
chines driving a dynamo at each end of 
the engine shaft. There are now being 


are 12 transformers receiving and reduc- 
ing the line current, and four rotaries 
converting it to direct current and feed- 
ing it to the general distribution system in 
multiple with the steam plant. The ar- 
rangement of this portion of the generat- 
ing, or rather we should say the current- 
supply station, is exceedingly simple and 
convenient, as may readily be seen from 
the illustration. The rotaries employed 
are of a 10-pole type, having a maximum 
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various threads of their great fabric and 
woven them into a complete whole, each 
part being, in a way, dependent upon all 
the others, and all working together for 
the production of the common product. 

One of the essential features of the 
whole establishment is the central power 
plant, from which is transmitted, elec- 
trically, power for the operation of the 
entire works. This plant is steam-driven, 
in part, and in part consists of a sub- 
station receiving power from the falls of 
the Hudson River at Mechanicville, some 
19 miles away. The illustrations show a 
portion of the steam-driven plant and the 


erected three of the large engines shown 
on the right, these being of a horizontal 
tandem-compound type, the dynamo be- 
ing located between the two parts of the 
engine. All of the current generated in 
this plant, to the amount of 3,500 kilo- 
watts, is direct current and is distributed 
over the works on a three-wire system, 
having 250 volts between the outside 
wires. 

A very interesting feature of the power 
plant is the rotary converter and trans- 
former installation, whereby the Me- 
chanicville current is received and con- 
verted. As the illustration shows, there 


capacity of 500 kilowatts, and are fitted 
with a highly ingenious mechanical con- 
trivance for producing end-wise:play of 
the shaft. It will be noticed that the 
near end of the shaft of the nearest rotary 
shown in the illustration is covered by a 
cap. Inside this cap is a raceway in 
which runs a small steel ball, this race- 
way being slightly inclined to a plane 
perpendicular to the axis of the shaft. 
The armature of the rotary is so placed 
that the pull of the fields tends to throw 
it toward this end-plate, but the ball, 
catching between the end of the shaft and 
the inclined groove, runs around and 
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causes the armature to be forced back- 
ward a short distance, when the magnetic 
pull again brings it toward the plate. 
In this exceedingly simple and satisfac- 
tory way the rotary armatures are given a 
steady end play of about one-quarter of 
an inch. — 

` From this plant is distributed current 
for the operation of the various shops for 
lighting and for testing. The latter is one 
of the most important features of the 
General Electric Works, and probably 
nowhere else in the world is a more elab- 
orate system in vogue, nor has the product 
been more carefully studied to find out 
precisely its constants and quality; no- 
where has it been more rigorously brought 
to fulfill the rigid specifications under 
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skillful observations of the performance 
of every machine made under all con- 
ditions possible to apply to it without do- 
ing it injury. The result of this is what 
may be regarded as the most complete set 
of accurate observations upon electrical 
machinery ever assembled together, a 
series of data of practically inestimable 
value to engineers engaged either in new 
designs or in the perfection of standard 
designs already manufactured. Some of 
the processes of testing are of great in- 
terest; for example, in the armature de- 
partment, armature coils are tested for 
short-circuits by placing them on a slotted 
core, upon which are lowered the two poles 
of an inverted U-shaped laminated mag- 
net energized by alternating current. 
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it, under what are practically service con- 
ditions, by applying tensions in excess of 
those normal] to the machine for the test- 
ing of insulation, and then by passing 
currents of great volume through its 
coils to observe the heating effects. For 
the purpose of generating such currents 
the shops are provided not only with 
transformers of large output at low volt- 
age, but as well with direct-current dyna- 
mos giving enormous current at a few 
volts. 

An elaborate system of records is made 
from each test, and these having been 
worked over and tabulated, or plotted, by 
the engineering department, become the 
basis for exceedingly valuable records 


showing the performance of the appara- 
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which the majority of it is built. One 
of the illustrations gives a general view 
of the testing department in building No. 
11, which is one of the machine-shop 
buildings. The larger machines, how- 
ever, and some of the small ones as well, 
are tested in one end of the great ma- 
chine-shop building No. 16, so that really 
only a portion of the outfit for testing is 
here exhibited. 

To go into any detailed description of 
the testing operations carried on in these 
shops would amount, virtually, to writing 
a treatise on the art of machine oper- 
ation under most difficult conditions. 
Let it suffice to say that every machine 
is put through a practical test, and that 
there has been kept for a long time, 


among the records of the engineering de- 


partment of the works, very accurate and 


This makes ‘the coil for the moment the 
secondary of a transformer, and any 
short-circuit existing in it becomes evi- 
dent promptly by the singing noise and 
smoke due to heating. Insulation for 
large alternators is given a prolonged 
test under high potential to discover any 
sign of weakness that may exist in it. 

The regular standard direct-current 
generators and motors are generally 
tested by driving them in pairs, one as a 
dynamo and one as a motor, or driving 
them up to load and absorbing their out- 
put, either by means of fans when the 
machine happens to be a motor, or by a 
water rheostat when it happens to be a 
dynamo. 

Of course, some of the larger appara- 
tus can not conveniently be driven up to 
its full power but it is not difficult to test 


tus manufactured. Perhaps the most im- 
portant property that the company pos- 
sesses is this long record of tests of ap- 
paratus, because it is the basis upon which 
all the future work of its engineering de- 
partment must necessarily be built, and 
is, furthermore, a sure basis of fact 
gathered from actual dbservation. 

From the testing room machines go to 
the shipping department, which is well 
illustrated in one of the engravings. The 
arrangement permitting box and flat cars 
to be brought in under the traveling 
cranes, by means of which the pieces to be 
shipped are handled, is so evident from 
the illustration as to make description 
unnecessary. 

Turning, now, for a moment, from the 
works themselves to the headquarters of 
the management, there is no better way 
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to understand the magnitude of the work 
of the engineering department than by a 
glance at the two illustrations showing 
the draughting room. These were taken 
by a camera placed near the centre of the 
room, which was turned first one way and 
then the other, and give a fairly good idea 
of this enormous room in which over 250 
draughtsmen are normally at work every 
day. In connection with this draught- 
ing room is operated probably the largest 
blue-printing establishment in the coun- 
try, the peculiar requirements of an elec- 
trical engineering manufactory making 
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The office force proper is housed for the 
present in temporary quarters, but will 
soon occupy a five-story office building 
which will be erected on the main street 
of the works just to the east of the present 
pattern shop and drawing room. In this 
office force is comprised not only the 
executive and clerical departments of this 
great establishment, but also the engi- 
neering department. It is hardly neces- 
sary, in a paper of this character, to 
speak of this department of these works, 
or of its personnel. It includes some of 
the best known engineers in the United 
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an idea of the neatness and perfection of 
such arrangements throughout the build- 
ings. As the works are situated at some 
distance from the centre of Schenectady, 
a great number of the employés of all 
grades use bicycles in going to and from 
the shops, and near the gate-house the 
company has provided extensive bicycle 
sheds where about 2,100 wheels are cared 
for during the day while the owners are 
at work. 

Throughout the works, wherever this 
has been possible, the system of piece-work 
payment has been adopted. The stand- 
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a.very large number of blue-prints neces- 


sary. By an ingenious contrivance, con- 


sisting simply of a number of arc lamps | 


enclosed in a parabolic sheet metal re- 
flector which may be lowered over the 
printing frame, the company’s draughts- 
men have rendered themselves inde- 
pendent of daylight, and can make blue- 
prints in dark weather or even at night, 
with an exposure of six or seven minutes. 
It may be mentioned here, also, that the 
company has an elaborately equipped 
photographic department housed in a 
building provided with skylights and side 
lights, and also a railroad track through 
it so that large apparatus on cars may be 
brought in and photographed. The photo- 
graphs illustrating this series of articles 
were made by this department of the 
works. 


States, and nothing can better exemplify 
their work than the magnificent industry 
which has been in part and briefly de- 
scribed in the foregoing pages. 

Next to the air of industry which per- 
vades the establishment, and to the sense 
of completeness which the visitor carries 
away with him, perhaps the most striking 
feature of all is the evident care which 
the company has given to the comfort and 
health of its employés. A notable neat- 
ness pervades the grounds and buildings, 
and the illustrations show better than any 
description how well lighted are the dif- 
ferent workshops. Ventilation has been 
cared for very particularly, and the sani- 
tary condition of the whole establishment 
is of the very best. One of the illustra- 
tions, showing a washroom with wire net- 
ting lockers for the use of the men, gives 


ardization of product, so thoroughly 
practised, has made possible a very wide 
extension of the piece-work system, so 
that to-day, of the payroll for men below 
the grade of foremen—that is, for the 
actual mechanical operatives employed— 
it is stated that over 85 per cent goes to 
payment for piece work. This system 
has received its highest development in 
American shops, and has been one of the 
factors most productive of pleasant re- 
lations between manufacturer and em- 
ployé. 

It is no easy task to attempt an estimate 
of the importance of such an industry as 
has been hurriedly sketched in these papers. 
In attempting to measure the total out- 
put that this magnificent establishment 
has. turned out it runs into meaningless 
figures, either when expressed by the total 
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value of the product in money, or by any 
expression of the amount of power it has 
made available to the uses of industry 
and civilization. Employing, as these 
works do, nearly 8,000 persons, and an 


_ 


+ á i 
i ‘ne 


: f= 


Eh: } ë A am i E Gh 
he i 


Sere aan) Vana = 
y pot E — n 
i i - oe 
f - ~~ Soe 


al ‘i A 


ELECTRICAL REVIEW 


Wall Street and the Electrical 
Stock Market. 
On the New York Stock Exchange, 
General Electric closed the week at 214 
bid and 215 asked, showing a gain of 4 
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THE SHIPPING DEPARTMENT OF THE SCHENECTADY WORKS. 


effective working power of machines repre- 
senting about four times the total output 
that this army would have were it work- 
ing in the old-fashioned way by hand, the 
works are turning out constantly appara- 
tus which enables the better utilization of 
natural forces, the distribution of power 


and light, and which represents the high- - 


est development of engineering skill and 
mechanical and electrical science. The 
company’s product, far from being ephem-. 
eral and a thing subject to consumption 
and disappearance, becomes, in its turn, 


the nucleus of other industries, giving 
employment to countless numbers of peo- 
ple and adding sums almost incalculably 
disproportionate to its actual value to the 
general wealth of the body politic. It is 
precisely such manufacturing institutions 
as this, belonging to the various great 
industries of the mechanical variety, that 
have given this country its sure preemi- 
nence in the industrial arts. No descrip- 
tion of these works should be closed with- 
out a recognition of the superb work of 
the men, true “captains of industry,” who 
have made such an establishment possi- 
ble, and who are maintaining it to-day at 
the highest standard of efficiency and com- 


pleteness. a 


The Memphis, Tenn., Telephone Com- 
pany recently fixed its capital stock at 
$200,000, and was incorporated to carry 
on a local service and maintain connec- 
tions with long-distance companies. The 
incorporators are W. A. Percy, W. P. 
Richardson, T. R. Reddick and others. 


points. It is reported that General Elec- 
tric directors have informally decided to 
authorize a stock dividend at the annual 
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32 per cent on capital stock. Metropoli- 
tan Street Railway, of New York, closed 
at 16814 bid and 1633 asked, showing a 
loss of 4 points. Brooklyn Rapid Tran- 
sit closed at 8234 bid and 82% asked, 
indicating a gain of \% point for the 
week. Third Avenue Railroad closed at 
121% bid and 123 asked, indicating a 
gain of 14 point for the week. Manhat- 
tan Railway, of. New York, closed at 
12514 bid and 1251% asked, showing a 
gain of 14 point. 

On the Boston exchange, American 
Telephone and Telegraph closed the week 
at 168 bid and 168% asked, showing a 
gain of 9 points. Erie Telephone closed 
at 49 bid and 50 asked, indicating a loss 
of 4 points for the week, and a loss of 
61% points in the last two weeks. New 
England Telephone was quoted at 139 
bid and 140 asked. 

On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Elec- 


. tric Company of America closed the week 


at 854 bid and 834 asked, showing a gain 
of 3% point. Union Traction closed at 
3034 bid and 30% asked, showing a gain 
of 3% point for the week. | 

~ On the curb, or outside market, in New 
York, Electric Vehicle closed the week at 
14 bid and 15 asked, showing a -loss of 
1% point. Electric Boat closed at 23 bid 
and 26 asked, indicating `a loss of 1 point. 
Consolidated Equipment closed -at 1114 
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ONE OF THE MEN’s LocKERS AND Wasu-RooMs AT THE GENERAL ELECTRIC COMPANY'S 
SCHENECTADY WORKS. 


meeting in May, giving one share for 
three, and to increase the dividend rate 
to 10 per cent. The annual report is said 
to be about completed, and will show a 
gross business of $32,000,000, with net 
profits upwards of $7,000,000, or about 


bid and 1184 asked, showing a loss of 4% 


point for the week. 


Wall street, March 23. 


> o 


An exchange soon to be installed is 


that of the Ogle County, Ill., Telephone 


Company, which will build at Polo. 
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BENJAMIN FRANKLIN’S CONTRIBUTIONS 
TO ELECTRICAL SCIENCE—I. 


BY EDWIN F. NORTHRUP. 


The following article is addressed to 
those who, feeling pride in what America 
hag accomplished in the science and in 
the application of electricity, may wish to 
know the extent and the value of the elec- 
trical contributions of America’s first and, 
perhaps, greatest discoverer in electricity. 
Every American schoolboy knows the 
story of Benjamin Franklin’s kite and the 
invention of the lightning rod. Visitors 
to the Columbian Exposition will recall 
with patriotic pride the Latin words over 


the statue of Franklin at the entrance to | 


the Electricity Building. These words 
called ‘to the attention of the assembled 


world the two chiefest accomplishments of- 


our versatile statesman and philosopher: 
“Eripuit Caclo Fulmen sceptrus que tyran- 
nis” (He snatched from the heavens the 
lightning and the sceptre from tyrants). 

But while every one may think Frank- 
lin as America’s first electrician, the dis- 
coverer of the nature of lightning and 
the inventor of the lightning rod, com- 
paratively few, students even of electricity, 
are acquainted with the full extent, the 
ingenuity, and the enduring influence of 
his electrical experiments and specula- 
tions. The inquirer into the historical de- 
velopments of electricity who reads Frank- 
lin’s own account of his electrical stud- 
ics is likely to be surprised to find how 
much he did and will assign him as high 
rank among natural philosophers as he 
holds among statesmen. 

We will review in some detail what he 
contributed to electrical knowledge and 
thought. Franklin’s researches in elec- 
tricity were begun in Philadelphia in the 
year 1747. His own accounts .of these, 
together with his electrical theories and 
speculations, were given in a series of let- 
ters written chiefly to a friend in England, 
Peter Collinson. . 

A century and a half ago the study of 
electricity as a science was Just beginning. 
The discoveries of Galvani, Volta, Oersted, 
Ampere, and Faraday, were as yet un- 
dreamed of. Electricity, or the “electric 


fire” as Franklin often termed it, was then | 


known only as that surprising agent or 
force which could be ealled into action by 
rubbing with fur, cloth, or silk certain 
substanges, termed “electrics,” as amber, 
glass and sulphur. The wonderful bottle 
of M: Muschenbrock, or the Leyden jar as 
we now call it, had recently been dis- 
covered. There had also been invented 
crude frictional machines which consisted 
of a globe or cylinder of glass mounted on 
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an axile to be turned like a grindstone and 
rubbed by a rubber of silk or cloth. The 
prime conductor, a large surface of metal 
for accumulating the charge, had been 
added to these machines. With such sim- 
ple contrivances and the bottle of M. 
Muschenbroek enough electricity was ac- 
cumulated to give noisy discharges accom- 
panied with flashes of light and bodily 
sensations never experienced before. The 
novelty and the wonderful nature of the 
phenomena of the “electric fire” caused 
the study of electricity to be of equal in- 
terest to men of science, ladies of the 
court, and to all having leisure and an in- 
quiring mind. In 1747 it was quite the 
fashion to try experiments with the “elec- 
tric fire.” This was a time when the cor- 
puscular theory of light held, when heat 
and magnetism were supposed to be fluids, 
and the “electric fire” likewise could only 
be conceived of as being some sort of an 
ethér or subtle fluid; an elusive something 
which abided in certain kinds of matter 
called the “electrics ;” and which friction 
alone would, in some mysterious manner, 
excite into activity. Such in brief was the 
status of electrical science when Franklin 
first turned his generalizing and ingenious 
mind to the subject. Jn those days it was 
not necessary for a man to be a physicist 
by training and profession, to think it worth 
his while to turn his mind to matters 
“philosophical.” The study of electricity 
was a mattcr as befitting a man of leisure 
or a statesman as it was a teacher of nat- 
ural philosophy. No one was handicapped 
for the making of discoveries by not knowing 
what had gone before, for all knew equally 
little, and all had the same fountain of in- 
formation to draw from. ‘The curious 
sought electrical information not in text- 
books or treatises, but they turned the 
parlor or kitchen into a laboratory and put 
their questions direct to Nature. 

How Franklin’s attention was drawn to 
“matters electrical” is told in his first 
letter on the subject to his friend in 
England, Collinson, dated March 28, 
1747. In this, he writes, “Your kind 
present of an electric tube, with directions 
for using it, has put several of us on mak- 
ing electrical experiments in which we 
have observed some particular phenomena 
that we look upon to be new. I shall 
therefore communicate them to you in my 
next, though possibly they may not be new 
to you, as among the numbers daily em- 
ployed in those experiments on your side 
of the water, it is probable that some one 
or other has hit upon the same observa- 
tions. For my own part, I never before 
was engaged in any study that so totally 
engrossed my attention and my time as 
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this has lately done, for what with making 
experiments when I can be alone, and re- 
peating them to my friends and acquaint- 
ances, who, from the novelty of the thing, 
come continually in crowds to see them, 
I have, during some months past, had 
little leisure for anything else.” 

Soon after beginning his experiments 
Franklin framed his celebrated hypothe- 
sis regarding the nature of the “electric 
fire.” The majority of his future inves- 
tigations were made with the view of test- 
ing and demonstrating this hypothesis. 
The growth in his mind of his theory of 
electricity gave birth to his most in- 
genious experiments, and these in turn 
reacted upon the development of his the- 
ory, clarifying and perfecting it. 

We will disregard, in the account of 
those experiments of his which follows, 
the order in which they were made, and 
group them as those which bear upon the 
action of points on the electric charge, 
those made for studying the action and 
principles of a charged Leyden jar, his 
experiments on the nature of lightning, 
his experiments of a miscellaneous na- 
ture, made, many of them, for the enter- 
tainment of friends, and those experi- 
ments made especially to test his “one- 
fluid theory.” In the limits of this arti- 
cle we can only select those experiments 
for description which are the more in- 
teresting as bearing on some principle, or 
as showing special ingenuity. 


EXPERIMENTS ON THE ACTION OF POINTS 
ON THE ELECTRIC CHARGE. 


Franklin’s earliest experiments were 
made to show the effect of points in 
“drawing off” and “throwing off” the 
“electric fire,’ and it must have been the 
observations which he made on this mat- 
ter that first suggested to him his theory 
of electricity which he later elaborated. 

We may here so far outline the nature 
of this theory (to be more fully discussed 
later) as to make clearer the language 
and ideas expressed in the descriptions of 
his experiments which follow. 

In accordance with the ideas in vogue at 
the time regarding the fluid nature. of 
heat, magnetism and other forces, Frank- 
lin conceived all matter and space, near 
the earth at least, to be filled by an ex- 
tremely subtle electric fluid. He sup- 
posed all matter powerfully to attract this 
fluid, which he termed the “electric fire,” 
until it had become saturated or filled, the 
fluid entering the pores of ordinary matter 
as water enters a sponge. Two portions 
of the electric fluid, on the other hand, he 
conceived as mutually repelling each 
other. When a body is charged positively 
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it is given a greater share of this “electric 
fire” than it can naturally absorb, and the 
surplus hangs about it like a cloud form- 
ing an “electric atmosphere.” A body 
charged negatively is supposed to have 
some of the electric fluid withdrawn from 
it. The excess fluid on the positively 
charged body strives to pass into the 
negatively charged body in virtue of the 
attraction of this body for the fluid which 
has been taken from it. He supposes, that 
when one body has fluid added to it and is 
positively charged, some other body must 
have an equal quantity of fluid taken 
from it and be negatively charged, or the 
fluid may be drawn from the common 
stock in the earth. 

He describes (July, 1747) his first ex- 
periments on the action of points in these 
words, which we quote in part: 

“Place an iron shot of three or four 
inches diamcter on the mouth of a clean, 
dry glass bottle. By a fine silken thread 
from the ceiling, right over the mouth of 
the bottle, suspend a small cork ball about 
the bigness of a marble, the thread of such 
a length as that the cork ball may rest 
against the side of the shot. Electrify 
the shot, and the ball will be repelled to 
the distance of four or five inches, more 
or less, according to the quantity of elec- 
tricity. 

“When in this state, if you present to 
the shot the point of a long, slender, sharp 
bodkin, at six or eight inches distance, 
the repelling is instantly destroyed, and 
the cork flies to the shot. A blunt body 
must be brought within an inch and draw 
a spark to produce the same effect. 

“To prove that the electrical fire is 
drawn off by the point, if you take the 
blade of the bodkin out of the wooden 
handle and fix it in a stick of sealing wax, 
and then present it at the distance afore- 
said, or if you bring it very near no 
such effect follows; but sliding one fin- 
ger along the wax till you touch the 
blade, and the ball flies to the slit 
immediately. 

“If you present the point in the dark 
you will see, sometimes about at a foot 
distance and more, a light gather upon it, 
like that of a firefly or glowworm; the 
less sharp the point the nearer you must 
bring it to observe the light, and at what- 
ever distance you see the light you may 
draw off the electrical fire and destroy 
the repellancy. 

“If a cork ball so suspended be repelled 
by the tube, and a point be presented quick 
to it, though at a considerable distance, 
it is surprising to see how suddenly it 
flies back to the tube. Points of wood 
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will do near as well as those of iron, pro- 
vided the wood is not dry, for perfectly 
dry wood will no more conduct electricity 
than sealing wax. 

“To show that points will throw off as 
well as draw off the electrical fire, lay a 
long sharp needle upon the shot, and you 
can not electrize the shot so as to make it 
repel the cork ball. 

“Or fix a needle to the end of a sus- 
pended gun-barrel or iron rod, so as to 
point beyond it like a little bayonet, and 
while it remains there the gun-barrel or 
rod can not, by applying the tube to the 
other end, be electrized so as to give a 
spark, the fire continually running out 
silently at the point. 

“In the dark you may sce it make the 


Fig. 1.—THE ‘‘ GOLDEN Fisen.” 


same appearance as it does in the case 
before mentioned.” 

The action of points above described 
had hitherto escaped the notice of elec- 
triclans and it is to be considered as a 
discovery of Franklin’s. In the use of 
the expressions “drawing off” and “throw- 
ing of” Franklin shows that he conceives 
of the electric fire as something material 
which may be actually added to a body 
to give it a positive electric charge. 

The most fascinating of Franklin’s 
many experiments on the effect of points 
on charged bodies is one which he desig- 
nates the experiment of the “golden fish.” 
In this experiment two circular metal 
plates are placed in a horizontal position 
and facing each other, at a foot or so apart. 
The lower plate is connected to the ground 


and the upper plate to the prime conductor ` 


of his frictional electric machine. Be- 
tween these two plates a piece of gold leaf 
having the shape shown in Fig. 1 is made 
to place itself and move about in the 
curious manner which Franklin describes 
as follows: 

“Bring this (the gold leaf) on your 
plate, under the electrified plate, in such 
a manner as that the right-angled part 


397 


may be first raised (which is done by cov- 
ering the acute part with the hollow of 
your hand) and you will see this leaf take 
place much nearer to the upper than the 
under plate; because, without being near- 
er, it can not receive so fast at its right- 
angled point as it can discharge at its 
acute one. ae ae 

“Turn this leaf with the acute part up- 
permost, and then it takes place nearest 
the unelectrified plate; because otherwise 
it receives faster at its acute point than it 
can discharge at its right-angled one. 
Thus the ditference of distance is always 
proportioned to the difference of acute- 
ness. Take care, in cutting your leaf, to 
leave no little ragged particles on the 
edges, which sometimes form points where 
you would not have them. You may 
make this figure so acute below and blunt 
above as to need no under plate, it dis- 
charging fast enough into the air. 

“When it is made ‘narrower, as the 
figure between the pricked lines, we call 
it the golden fish, from its manner of act- 
ing. For if you take it by the tail, and 
hold it at a foot or greater horizontal dis- 
tance from the prime conductor, it will, 
when let go, fly to it with a brisk but wav- 
ering motion, like that of an eel through 
the water; it will then take place under 
the prime conductor, at perhaps a quar- 
ter or half an inch distance, and keep 
a continual shaking of the tail like a fish, 
so that it seems animated. 

“Turn the tail toward the prime con- 
ductor, and then it flies to your finger, 
and seems to nibble it. And if you hold 
a plate under it at six or eight inches 
distance, and cease turning the globe, 
when the electrical atmosphere of the con- 
ductor grows small, it will descend to the 
plate and swim back again several times, 
with the same fishlike motion, greatly to 
the entertainment of spectators. By a 
little practice in blunting or sharpening 
the heads or tails of these figures, you may 
make them take place as desired, nearer 
or farther from the electrified plate.” 

Franklin explains the action of the gold 
leaf as follows: 

“When the upper plate is electrified, 
the leaf is attracted and raised toward it, 
and would fly to the plate were it not for 
its own points. The corner that happens 
to be uppermost when the leaf is rising, 
being a sharp point, from the extreme 
thinness of the gold, draws and receives 
at a distance a sufficient quantity of the 
electric fluid to give itself an electric at- 
mosphere, by which its progress to the 
upper plate is stopped, and it begins to be 
repelled from that plate, and would be 
driven back to the under plate but that 
its lowest corner is likewise a point, and 
throws off or discharges the overplus of 
the leaf’s atmosphere as fast as the up- 
per corner draws it on. Were these two 
points perfectly equal in acuteness, the 
leaf would take place exactly in the mid- 
dle space for its weight is a trifle com- 
pared to the power acting on it.” 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES—V. 


BY A. E. DOBBS. 


WIRE STRAINS IN SPANS. 


The strain upon the span wire, or any 
other wire for that matter, is something 
of a mystery to many construction men 
who generally work by rule of thumb in 
the matter, relying on their actual ex- 
perience elsewhere—a guide which is not 
always reliable. 

It is rarely the case, however, that a 
wire is overstrained to the breaking point 
—in fact there is a great deal more lia- 
bility to too much sag in both wires and 
cables—but it is just as well to have a cer- 
tain rule of guidance, and the following 
tables, copied from a handbook issued 
hy the John A. Rocbling’s Sons Company, 
may be taken as a safe guide in the 
matter. : i 

Table No. 1 has been calculated for 
about one-third the breaking strain of the 
wire and, while made up for hard-drawn 
copper (at 60,000 pounds to the square 
inch), may be applied to iron or ordinary 
steel wires just as well. 


TABLE 1—SPECIFICATIONS FOR STAND- 
ARD CONSTRUCTION OF HARD- 
DRAWN COPPER. 
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Spans in Feet. 


75 | 100 | 115 | 130 | 150 | 200 
Temperature in 
Degrees Fahr. 7 Za 
Sag in Inches. 
| 
— 30 1 12 26 3%: 44% | 8 
— 10 14g | 2% | 8 344 | 5 9 
10 112 | 256 | 31% | 434) 5% | 1014 
30 134; 3 4 5 6M |12 
G) 2 | 44 | 5i 7 9 15 
80 Buy | 5% wig | 1114 | 18) 
10) 44 7 9 11 14 221 


For spans between 400 and 600 feet the dip shall be 
1/40 of the span. 

For spans between 600 and 1,000 feet the dip shall be 
1/30 of the span. 

In the Western country, where the thermometer 
ranges from 40 degrees below to 120 degrees above zero, 
the sag is somewhat greater, and in spans of from 130 
to 135 feet the rule is 10 inches in Summer and 8 inches 
in Winter for both iron and copper. 


In Fig. 12 is shown a rough and ready 
method cf “sighting wires” which is fre- 
quently used by linemen in order to get 
the proper deflection, from which it will 
be scen that placing the wire in the groove 
of the glass and sighting from the lower 
edge will give a deflection of about two 
inches; sighting from the top of the arm, 
about three and one-half, and from the 
lower side of the arm, about seven and one- 
half inches. 

In pulling up wires, where there are 
several linemen at work, the man behind 
should always do the sighting, and he 
soon becomes quite expert at it. He 
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should be an experienced man, certainly. 
When, however, two or more wires have 
been placed, the sighting can best be done 
by a man on the ground who takes his 
place about the middle of the section, 
at an angle of about 45 degrees from the 
pole line, from which point he can see 
when the new wire “comes up level with 
the others” and give the signal to tie in. 

From the same authority as that given 
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considerably lower when the cable is hung 
in place. Besides, there will be a certain 
amount of yielding of the anchors, some 
stretching of the wire itself, and a certain 
amount of giving away of the pole line 
and some slack where the wire is dead- 
ended, so that the deflections given in 
Table 3 will be found about right in actual 
practice. They have been tested, to the 
writer’s knowledge, on several occasions 


Fic. 12.—DEFLECTION OF SPANS. 


in connection with table No. 1, is taken 
a table of the safe-carrying capacity and 
allowable dip of cable spans at a safety 
factor of two, which means half the break- 
ing weight of the strands. The table is 
also calculated for a dip of 0.01 of the 
length of the span. 


TABLE 2—SUPPORTING CAPACITY OF 
GALVANIZED STEEL STRANDS 
(ORDINARY). 


mae e ET, 


et Spans in Feet. 
SY er a as 
fa 
ty 100 | 110 | 120 | 180 | 140 | 150 | 175 | 200 
Bee eel 5 we ale | 
cs i 
p] Weights of 1,000 Feet of Cable in Pounds. 
16 | 2.818 | 2516 | 2 288 | 2.050 | 1.867 | 1.709 | 1.391 | 1,154 
15 | 2520 | 2 V7 | V2.0 | 1,827 | 1.663 | 1 520. 1,234 | 1.130 
14 2,080 | 1,812 | 1.650 | 1.476 | 1.844) 1,230 1,001 gn) 
12 1.580 | 1.409 | 1 266 | 1,146 1,043 953 TT 640 
310 |1110] 900) s0 805] 733| 670 450 


As shown in a previous chapter, the sup- 
porting capacity of what is known as 
“special steel” is more than twice as great 
as that given above, and this material 
should always be used with heavy cables, 
or where especially good work is desired. 

It will thus be seen that for lengths 
up to 130 fect, it will be necessary to use 
one-half-inch messenger wire if it is de- 
sired that the work should look neat and 
the cable always maintain its position. 

There is only one criticism to be made 
of the above table (Table 2), and that is 
that it gives the span deflection after the 
cable is up in place, while construction 
men are interested in knowing what de- 
flection it should have before the cable is 
hung on it, for, owing to the stretching 
and yielding of the twisted strand, a 
messenger that was originally stretched 
to a deflection of 0.01 of the span will dip 


in actual construction and make good- 
looking work. 

The strain was calculated from for- 
mule given in conncction with Tables 1 
and 2, and taken at a strain of from 1,900 
to 2,000 pounds fon one-half-inch strand 
before the cable is hung on it, and the de- 
flections given can be applied tic all sizes 
of wires, even line wires, it being cal- 
culated for one-quarter the breaking strain. 

When the cable is in place it will be 
found that the deflection of 0.01 has been 
obtained or, perhaps, even more. 


TABLE 3. 
Deflection in 
Feet. Decimal Parts of a tty in 
Span Length. . 
30 .001 
60 002 44 
90 003 8.25 
120 004 5.76 
150 „005 
180 .006 18 
200 .007 16.8 


In pulling up messenger wires three 
sets of blocks are needed, as shown in Fig. 
13. First, the wire should be pulled 
through in one piece and without splices, 
if possible, as they will catch and hold 
the hangers when the cable is being pulled 
through. When pulled through, one end 
of the messenger should be permanently 
fastened with three turns around the pole, 
if an anchored pole is used, to secure it, 
and then pulled as tightly as possible with 
the first set of blocks marked (A). These 
blocks should be large enough to take a 
three-quarter-inch rope, which should also 
be about 200 feet in length. This set of 
blocks should also be attached to a clamp 
for holding the wire (C), and when the 
wire is pulled as tightly as the men at 
hand can pull it, the end of it should be 
cut off long enough to reach around the 
pole three times. Now the second set of 
blocks (B) can be applied to the rope to 
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pull the first set, and, later, the third set 
(C) to pull the second until the required 
deflection has been obtained. 

The future course of action now de- 
pends upon the number of messenger wires 
to be drawn up to that pole, for if there 
is a second, third or fourth wire to be 
pulled, the first one should be fastened 
to the pole with clamps temporarily, and 
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other, and, as they are of the same height, 
they can be tied together for greater se- 
curity. 

A splice can be inde near the turn by 
the men going out to it on the messenger 
wires and hanging a platform from them 
on which to work. 

When pulling the cable through the 
hangers can all be put on before the cable 
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the others pulled through in the same 
manner. 

It will now be found that the first wires, 
owing to a yielding of the pole line and 
anchors, have become quite slack and need 
to be pulled again, and they should now 
be pulled up level with the first, or tight 
enough to give the required deflection, 
when they can be fastened permanently 
by some such devices as are shown in a 
previous chapter in Figs. 6 and 7. 


HANGING THE CABLE. 


Not more than 1,000 feet of cable 
should be pulled through in one length, 
for even a light 50-pair cable will pull 
very hard before it gets to where it is 
going. As the 100-pair cables come on 
reels that will only contain a little more 
than 800 feet this precaution is unneces- 
sary for them. 

Never pull a cable around a corner if it 
can be avoided, as it will cost more to do 
thie than it will to make a splice; it can 
not be pulled with the blocks or capstan, 
and must therefore be pulled by hand, 
which it will take the whole gang to ac- 
complish. In making a turn it some- 
times becomes necessary to make a turn 
at a place where a pole can not well be 
placed, and this is often best accomplished 
by crossing the messenger wires, as shown 
in Fig. 14, where the wires cross each 


leaves the ground and slid up to the mes- 
senger on a No. 6 hanger wire. 

All hands, and sometimes even the of- 
fice boys, will be required to pass the cable, 
for there must be a man on every pole 
that the cable passes in order to prevent its 
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Fie. 14.— CABLE JUNCTION IN MID-AIR AT 
STREET [NTER3ECTION. 

catching and hanging at the messenger 
hangers. It might be mentioned that 
there is now on the market a sort of a 
bridge, something like a sled runner, that 
passes the cable by these hangers auto- 
matically, but still it will be just as well 
to have a man on the pole to watch it, 
anyhow. 

It is only necessary to hook up every 
fifth hanger till the last section is pulling 
out, when they may all be hooked up. 


. run through a narrow, 
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A New [lexican Electrically Operated 
Gold [line. 


One of the most unique and curious 
electric-power transmission systems is to 
be seen at the Cochiti Gold Mining Com- 
pany’s plant near Bland, New Mexico, 
where coal is very costly and difficult to 
obtain. A power plant has been built at 
a coal mine 32 miles away and the electric 
current is sent over the line to the gold 
mine. Even the difficulties in getting 
water for the generating plant have been 
overcome by going three miles away from 
the power plant and making the electricity 
pump it into the boilers. 

The gold mining company had been us- 
ing wood for fuel at its mine, but it was 
extremely hard to get as the supply is 
limited owing to the very rough character 
of the country. The company then de- 
cided to increase the capacity of its 
cyanide mill, and when an electric plant 
was designed, a careful examination of 
the country showed that there was no 
available water power to be depended upon 
within 40 or 50 miles. It was then de- 
cided to go 32 miles southeast, where there 
was a coal mine and a town called Madrid. 
As coal was cheap at that spot, it was de- 
cided to build the plant there if water 
could be had for the boilers. That was 
the principal difficulty encountered, and it 
was at last determined to bore into the 
quicksand of the Galisto River, which is 
dry on the surface for 11 months in the 
year. Three or four feet below the sur- 
face of the quicksand runs a heavy under- 
flow of water, and a crib was built in the 
sand, in which a supply of 250,000 gallons 
is collected every day. In addition to this 
an artesian well was drilled and the 
pumps, which are operated by motors, 
force the water through four-inch pipes 
to the coal mine. After all this had been 
done the next obstacle encountered was the 
feed line from Madrid to Bland. Several 


arroyos, the Galisto and Rio Grande riv- 


ers had to be crossed, both streams being 
subject to heavy floods each year, and after 
these had been passed the line had to be 
rocky canon, 
where holes had to be blasted in rock 
ledges for poles where there was hardly 
room for one man to stand. The poles 
themselves had to be hauled with tackle 
several hundred feet up the side of the 
canon and for long distances material 
was carried on men’s backs. The entire 
enterprise was, however, successfully 
carried through and now, with the 
plant entirely constructed, the total cost 
for performing 50 per cent more labor is 
less than one-fourth of the expense for 
operating the old steam mills, which used 
wood for fuel, 
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Annual Meeting of Stockholders of the 
American Telephone & Telegraph 
Company. 

The annual meeting of the American 
Telephone and Telegraph Company was 
held in New York city on Tuesday, March 
26, at the office of the company, 15 Dey 
street. The following report to the stock- 
holders was submitted by the president 
pro tem, and also the financial statement 
of the treasurer for the year ending De- 


cember 31, 1900: 
To the Stockholders: 


It is my painful duty to record the great 
loss which this company has sustained by 
the death of Mr. John E. Hudson, October 
1, 1900. He had held the office of presi- 
dent of this company since 1887. Imme- 
diately upon the organization of the Amer- 
ican Bell Telephone Company in 1880, Mr. 
Hudson became its official attorney. After- 
wards he was successively its general man- 
ager, vice-president and general manager, 
and, after 1889, its president. -In all these 
relations he displayed exceptional ability 
and sound judgment. He gained the respect 
and confidence of all who were associated 
with him, as well as of the public, and con- 
tributed in large measure to the successful 
development of the corporation of which he 
was so long president. 

The output of telephones from 1891 to the 
first of the current year, and the various 
statistics of the companies operating under 
our licenses, are exhibited in a consolidated 
form in the tables which follow: 


The tables of mileage herewith in- 
clude the long-distance toll system owned 
and operated by this company. This sys- 
tem consisted on the ist of January, 1901, 
of 12,427.63 miles of pole line and cable, and 
167,410.39 miles of wire, connecting 359 
offices; a gain during the year of 420.80 
miles of pole line and cable, 17,030 miles of 
wire, and 36 offices. 

The following comparative statement 
shows the number of exchange stations of 
the companies with which the long-distance 
lines directly connect, and which furnish 
the terminals of that system. 


Connected by Metallic 
of 
Stations. 
Stations. |P r Cent. 
January 1, 1900....... BAT.979 311,129 55.76 
January 1, 1901........ 697,674 438 222 62.81 
Increase........... ... 139,695 127,098 7.05 
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The investment in line construction, equip- 
ment and supplies for this system, up to 
December 31, 1900, amounted to $16,152,- 
020.72. The gross revenue from the toll 
trafic upon these lines shows an increase 
of 13 45-100 per cent over the amount earned 
in 1899. 

At the close of the year 1899, the property 
and business of the American Bell Telephone 
Company, except its holdings in the stock 
of this company, were taken over by this 
company. 

The revenue statement appended to this 
report, on the following page, exhibits, there- 
fore, as there stated, the result of operations 


INSTRUMENTS IN THE HANDS OF LICENSEES, UNDER RENTAL. 
THE FIGURES IN LOWER LINE SHOW INCREASE FROM YEAR TO YEAR. 


Dec. 20, Dec. 20, Dec. 20, Dec. 20, Dec. 20, Dec. 20, Dec. 20, Dec. 20, Dec. 20, | Dec. 20, 
1891. 1892. 1893. 1894. 1895. 1896. 1897. 1898. 1899. 1900. 
512,407 552,720 565.491 582,506 674,976 772,627 919 121 1,124,816 1,590,101 | 1,952,4 2 
40,318 18,771 16,015 92,470 97,651 146,494 205.725 455,255 372,311 
F.XTRA-TERRITORIAL AND TOLL LINES. 
Jan. 1, | Jan. 1, | Jan 1, j| Jan. 1, | Jan. 1, | Jan. 1, | Jan. 1, | Jan. 1, | Jan. 1. | Jan. 1, I 
189%, | 1893. | 1894. | 195. | 1896. | 1897. | 1898. | 1899. | 1900. | 1901, | *8crease 


te | rte | | cee Po 


Miles of pole lines.. ...| 41,298 | 42,894 


46,727 | 49,324 | 52,873 | 60,453 | 67,791 
Miles of wire........... 115,088 | 183,002 | 154,106 | 180,557 | 215,687 | 268,866 | 324,883 | 385,911 903,533 1 607,509 


D ee 
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75,718 | 89,292 | 101,087 | 11,7953 
105,767 


TOLL CONNECTIONS. 


The average daily number of toll connections i8.. 2.0... cece ecw seers ence essen 148,528 
Or a total per year Of about. s.es.. osseresee Kaw eb ee seroerecesossessospesse 47 800,000 
The toll revenue reported by all companies for the year 1900 was................. $8, 972,030.90¢ 


* Not including herein earnings of the American Telephone and Telegraph Cc mpapy, which will be found in the 
comparative statement of revenue and expenses appended hereto. 


EXCHANGES. 


Exchanges ......ceecsseees 788 812 838 867 


Branch offices....... ..... £09 539 571 BTA 
Miles of wire on poles..... 180,139 | 201,259 | 214,676 | 232,008 


Miies of wire on buildings.! 14,954 | 14,980 ; 
Miles of wire underground,; 70,334 | 90,216 | 120,675 | 148,285 
Miles of wire submarine. ..| P j: 
Total miles of wire........; 26 


Total circu t8........5s000 | 186,462 | 201/322 | 205/891 | 212.07 
Total employ 6s. .......-.-. 8,376] 9,970] 10,421 | 11,09 
Total stations........s..e0 PO 232,140 | 237,186 | 243,4334 


1 | Jan.1, Jan. 1, | Jan. 1, | Jan. 1,| In- 
1898. 1899, 1900. 


S 
5 
ST 
a 
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- 1896. 1897. 1901. |crease. 


— -m_a | 


927 967} 1085| 1,126{ 1,289 1,348! 109 

686 B32 937| 1,008] 1187) 14 240 
260,324 | 286,632 | 327,315 | 398.503 | 509.036, 627 897 118 R61 
12.861 | 12.504 | 13,776| 15,329| 15.087) 16.833! 1746 
184.515 | 234,801 | 282.634 | 858,184 | 489.250, 705 269| 216.019 
2.028; 2818! 2675] 2.973 3,404 l T99 
459,728 | 536.845 | 626,400 | 772,989 1,016,777 1,354,202 337.425 
237,837 | 264.645 | 295,904 | 338,293 | 422,620 BOR 262| B5642 
11,930: 14,425 | 16.682] 19.668] 25.741! 32887) 7.096 
281,695 | 825,244 884,230 | 465,180 | 632,946 800.850) 167 934 

| 


EXCHANGE CONNECTIONS. 
The estimated number of exchange connections daily in the United States, made up from actual count in most of 


xchanges, is 5,668,986. 
=s Or a total per sear of about 1,825,0€0,000. 


The number of daily calls per station varies in different exchanges from 1 to 15%, the average throughout the 


United States being 77s. 
The avers 
lees than } to 9 cents per connection. 


cost to the subscriber varies according to the size of the exchange and character of the service, from 
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of the combined properties for the entire 
year 1900, as compared with the total of 
revenues and expenses of both companies 
in 1899. 

The exchange of shares under the circular 
of the American Bell Telephone Company 
dated April 18, 1900, by the terms of which 
two shares of the stock of the American 
Telephone and Telegraph Company were 
given for each share of the American Bell 
Telephone Company has been substantially 
completed. . 7 

By a circular dated April 18, 1900, this 
company offered for subscription by its 
shareholders one new share for each five 
shares held by them after the exchange be- 
fore referred to. 

Of the total number of shares so offered 
(103,545), 103,018 were subscribed ror and 
51,175 shares were issued on August 1, 1900, 
and 50,843 shares on January 15, 1901; those 
remaining (52% shares) were sold by auction 
and issued in February, 1901. 

Collateral Trust Four Per Cent Bonds to 
the amount of $10,000,000 were sold during 
the year. 

The past year has been one of marked 
progress in the development of the business, 
the increase in number of exchange sub- 
scribers having exceeded that recorded in 
any previous year. 

During the last three years the number of 
exchange stations has increased from $84,- 
000 to more than 800,000. -This remarkable 
growth has been due in great measure to 
the adaptation of improved methods of con- 
struction and operation to the needs of 
subscribers. 

The general adoption of the measured 
service system and metallic circuit party 
lines, with corresponding lower rates, has 
attracted many thousands of subscribers, 
both business and residence, who were pre- 
viously deterred by the higher cost of other 
classes of service. 

All this has been brought about, moreover, 
without impairment of the quality of serv- 


ice; as a whole, the standard of construc- . 


tion and efficiency of service has been stead- 
ily advanced throughout the country. 

In the larger exchanges the old type of 
multiple switchboards is fast being replaced 
by relay boards equipped with electric lamp 
signals and central battery plant, installed 
in buildings specially designed for the pur- 
pose, and owned by the companies. | 

Material progress has been made also in 
underground construction, so that at the 
ciose of the year, 705,000 miles, or more 
than half the entire mileage of exchange 
conductors, were operated under the sur- 
face of streets. 

Most of the gain of exchange stations con- 
sists of those connected by metallic circuits. 
At the end of 1900, there were 538,000 of 
that class, making an increase of 154,000 
during the year. 

It is doubtless true, that, in certain lo- 
calities, rates too low to cover current 6x- 
penses and necessary allowance for renewal 
have been offered, to meet similar rates 
offered by competitors. We believe, how- 
ever, such conditions can not be lasting, and 
the growth throughout the country, as a 
whole, has been of a healthy and substantial 
character. 

The expenditure to provide for extensions 
of the business throughout the country has 
been larger than that of any previous year. 
The new construction completed in 1900, by 
this company and the companies operating 
under our licenses, amounted to $28,862,- 
970.85. Of this sum, $21,914,542.94 was ex- 
pended upon exchange construction and 
equipment, and $6,948,427.91 upon toll lines. 
In addition to the above, $2,349,103.28 was 
invested in real estate, to be utilized for ex- 
changes and company offices. The entire 
expenditure for construction, including real 
estate, to the close of the last year, has beep 
$168,474,517.83. 

Estimates already made indicate that the 
extensions of operating plant during the 
current year will require further expendi- 
ture on a large scale. 
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The year just passed rounds out the 
quarter century, within which is compassed 
the discovery and application of the art of 
transmitting speech by telephone. A brief 
review of the development and growth of 
this new industry, which has become so im- 
portant a factor in commercial and social 
life, seems appropriate at this time. 

Twenty-five years ago the wonderful in- 
ventionof Professor Bellwas made known to 
the world. Twenty-three years ago the first 
telephone exchange in the world was es- 
tablished in the United States, and from 
that beginning has been built up the great 
system of exchanges, and the network of 
connecting lines over which conversation 
can be held between points over a thousand 
miles apart. 

Twenty years ago there were 47,880 tele- 
phone subscribers in the United States, and 
29,714 miles of wire in use for telephonic 


‘purposes. At the end of last year, there 


were 800,880 exchange stations equipped 
with our instruments, and 1,961,801 miles of 
wire were employed for exchange and toll 
line service. . 

The United States has, from the begin- 
ning, held the leading place among nations 
in respect not only of the extensive devel- 
opment of the business, but in the employ- 
ment of modern and improved appliances, 
tending to greater efficiency of service. 

In connection: with the record of develop- 
ment of telephone service in this country, 
some comparison of the systems of foreign 
countries is of interest. 

The latest reports that can be obtained, 
part of which are for the year 1899, others 
to the close of 1900, show the countries 
next in order to the United States, as re- 
spects the development of telephone service, 
to be the German Empire, having 229,391 
stations; Great Britain, 171,660; Sweden, 
73,500; France, 59,927; Switzerland, 38,864; 
erie! 32,255; Russia, 31,376; Norway, 29,- 

As before stated, there were, at the close 
of last year, more than 800,000 stations 
connected with the exchanges of our licensee 
companies, which exceeds the aggregate 
number of subscribers in all the countries 
of Continental Europe. 

In addition to this, there were over 40,000 
private line stations equipped with our tele- 
phones. . 

The numper or exchange and toll line con- 
nections in the United States now reaches 
almost two thousand millions yearly. 

The suits of the American Bell Telephone 
Company v. National Telephone Manufact- 
uring Company, et al., and of the American 
Bei Telephone Company v. Central Tele- 
phone Company, et al., brought under the 
Berliner patent in the Circuit Court of the 
United States for the District of Mass- 
achusetts, were argued before Judge Brown 
in November, 1899. On February 27, 1901, 
Judge Brown filed a decision for the defend- 
ants in each case. An appeal will be taken 
to the Circuit Court of Appeals. 

For the Directors, 
ALEXANDER COCHRANE, 
President pro tem. 


LEDGER BALANCES, DECEMBER 81, 1900. 


DEBTORS. 

Construction, equipment and 
Tour NOB sind ieee rerio dacs $16,152,020 72 
elephones............. ere 4,311.928 75 
Real estate .............. ... 1.567.018 85 
Stocks and bonds ............ 74,719,824 01 
nt account.........ccccce .101 00 
Machinery and tools ......... 81,477 %4 
Cash and deposits............ 8.071 70 


CREDITORS, 
Capital stock................. $89,100,500 00 
Surplus ais O ET 1,813,199 74 
Buirererrerertesessrsess, 10,006,000 00 
*Bills and accounts pay abie. 2.028.709 91 
Contingent..............0.... 15,970,210 25 
$122,284.983 24 $122,234 988 24 
Wm. . 

26, 1901. R. Driver, Treasurer. 


* Of this amount 81 ,282,277.25 is for the dividends pay- 
De- 


able Jan 
poe $1. 1800.” 1901, to stockholders of record 
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COMPARATIVE STATEMENT OF EARNINGS AND 


EXPENSES. 
| EARNINGS. 
1899. 1900. 
Dividends ..... barons $3,846,891 
Rental of instruments. 1,714,526 54 2,427,037 52 
Telephone traffic...... 2,668,359 01 8,027,171 85 
estate... s.es 42,285 11 31,824 67 
Interest.......cccccees 217,801 58 201,643 50 
$7,687,381 08 $9,534,499 21 
EXPENSES. 
Expenses of adminis- 
tration.......0.000-. $591 826 84 $746,259 48 
Legal expenses'...... 103,748 46 85,134 07 
Interest and taxes... 1,234,275 88 1,876,199 94 
Telephone traffic .... 1,487,021 88 1,840,847 86 
$38,416,872 51 $4,048,441 85 
Net revenue......... $4,270,508 57 $5,486,057 86 
Net revenue, 1900........sccceeve PERNT $5,486,057 86 
Dividends paid......... ...sescesesceee „...seo 4,078,601 25 
$1,407,456 61 
Carried to reserves.......0.. .... $937, 
Carried to surplus.........see0 470,198 39 
—— $1,407,456 61 


N. B.—The foregoing statement for 1899 is for the pur- 
pose of comparison and is made up of the transactions ef 
the American Bell Telephone Company and the Ameri- 
can Telephone and Telegrapn Company in the same form 
as those which appear above for 190. 

Ww. R. Driver, Treasurer. 

March 26, 1901. 


The old board of directors was reelected 
at the meeting and Messrs. Edward W. 
Bell and John H. Cahill, secretary of 
the New York Telephone Company, were 
added to the board, Mr. Cahill taking the 
place of Mr. John E. Hudson, deceased. 
Routine business was transacted and after 
the usual reading of reports and the secre- 
tary’s minutes, the meeting was ad- 
journed. 

Among those present were Messrs. Geo. 
V. Leverett, W. R. Driver, E. W. Bell, 
Henry S. Howe, W. D. Sargent, Charles 
E. Hubbard, Charles W. Amory, Alex- 


ander Cochrane, Thomas Sanders, Hon. 
John Bigelow, ex-Minister to France, E. 
J. Hall, Charles F. Cutler and Gen. 
Thomas Sherwin. 


Recent Fiectrical 


Patents AAA 


Mr. George Westinghouse has obtained 
control of an improved process for mak- 
ing glowers for electric lamps, recently 
patented by Alexander J. Wurts and Mar- 


Fig 2 
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METHOD or MAKING ‘‘GLOWERS” FOR INCAN- 
DESCENT LAMPS. 
shall W. Hanks, of Pittsburgh, Pa. This 
process relates to that class of glowers 
which are non-conductive when cold, and 
conductive when hot. In their manu- 
facture, as heretofore practised, it has 
been usual to form a rod or string from 
suitable material while in a plastic con- 


401 


dition, then to subject the rod or string 
to high temperature for the purpose of 
hardening it, and thereafter to cut it up 
and give it such treatment as was neces- 
sary to put the glowers into condition for 
service ina lamp. It was found that the 
heating of glowers by the passage of cur- 
rent therethrough caused the material to 
shrink to a greater or less extent, and con- 
sequently that it was desirable to effect 


— 


THOMSON’S SWITCHBOARD METER. 


such shrinkage before the glowers were 
put into final form. The present inven- 
tion has mainly to do with this shrinking 
of the glower string or rod and the oper- 
ations intermediate the shrinking process 
and the final production of the completed 
glower. 

Professor Elihu Thomson has been 
granted a patent on an exceedingly sim- 
ple and compact electrical measuring in- 
strument intended especially for use upon 
switchboards and occupying but little 
space thereon. A base is provided which 
carries at its upper end the usual scale. 
A pair of magnets are secured contiguous 
to the side edges of the base, and have 
their poles located at the lower end of 
and spaced from the face of the same. 
The shaft carrying the pointer needle 
is located between the lower ends of the 
magnets. Secured to this shaft is a thin 
aluminum disk that is mounted eccen- 
trically and has its edges arranged between 
the poles of the magnets. This disk car- 
ries thin flat coils, which are thus ar- 
ranged eccentric to the pivot or shaft so 
that the axes of the magnetic field, de- 
veloped by current flowing through the 
coil, will be eccentric to the stationary 
field of force. 


=> 
Telephone, Telegraph and Cable Com- 
pany of America. 


The stockholders of the Telephone, 
Telegraph and Cable Company of Amer- 
ica, of New York city, held a special 
meeting in Jersey City, N. J., on March 
26, and approved a resolution of the 
board to decrease the capital stock from 
$30,000,000 to $9,000,000 by reducing 
eid value of the shares from $50 
o $15. 
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Arcs from Electrolytic Oxide 
= Electrodes. 


In a recent article appearing in the 
Elektrotechnische Zeitschrift, Mr. Ewald 
Rasch, of Potsdam, described a new form 
of are light which he produced after a 
long series of experiments. The author 
points out the fact, which he considers of 
prime importance, that the temperature 
of the light-giving surfaces determines 
the efficiency of any source of light. This, 
he claims, is the secret of the success of 
the Nernst lamp, namely, its efficiency 
of 1.5 watts per candle-power, the tem- 
perature being 20.50 degrees centigrade. 
This, however, he continucs, is the high- 
st limit which may be reached, as in- 
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Fig. 1.—Mepium Harp ELECTRODES. 


creasing the temperature any more en- 
‘langers the life of the filament and the 
electrode contacts. The new method ex- 
ploited by the author consists in the for- 
mation of an arc between electrodes of 
magnesia, lime, thoria, zirconia, etc., 
which arc has physical properties differ- 
ing widely from an arc formed between 
carbon electrodes. It is necessary, in 
order to produce an arc between such 
electrodes, as is also the case in the Nernst 
lamp, to first heat the electrodes. 

This preheating may be accomplished 
in a very simple manner by means of 
a smal] auxiliary carbon arc, while the 
Nernst method of preheating is by no 
means a simple one. These supplement- 
ary carbon electrodes might be so ar- 
ranged that without the introduction of 
any appreciable ohmic resistance the cur- 
rent is transferred from them to the 


heated ends of the (electrolyte) elec- 


trodes. 

The energy density at the white hot 
electrolyte terminals is very large (30 to 
40 watts percubicmillimetreormore). The 
temperature is the highest which can be 
produced with substances known to man, 
such as the metallic oxides, borides, sili- 
cides and carbides. For this reason the 
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efficiency of the new light must be greater 
than that of any other method of pro- 
ducing light, and experiments have veri- 
fied this conclusion. . 

In addition to this there are few in- 
visible ultra-red lines present in the spec- 
trum of the new light, but a large number 
of light-giving yellowish-green lines. In 
fact, the arc between magnesia or zirconia 
electrodes has the color of sunlight and is 
far more restful for the eyes than the 
violet carbon arc to which we have been 
accustomed. 

Not alone, however, are the white hot 
ends of the electrolytes the light-giving 
medium, but the white-hot gaseous elec- 
trode particles emit considerable light, 
forming a pure white gas corona having 
a mellow splendor. This in turn in- 
sures a better light distribution and a 
tempering of the intense glare of the arc. 

By properly choosing the substances, 
a light may be produced whose brilliant 
coloring will be well adapted for decora- 
tive purposes. For example, magnesia, 
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Fira. 2.—Sorrt ELECTRODES. 


oxide of chromium and nickel give a 
light distinctly yellow when compared 
with. the ordinary arc. light. | 

A distinction must be made between 
electrodes having a high resistance when 
cold and a high conductivity temperature, 
and those which are fairly good conductors 
when cold and have a relatively low con- 
ductivity temperature. It may be well for 
the sake of brevity to call the former 
“hard” and the latter “soft” electrodes. 
It is possible to make soft electrodes 
which need no preheating and will emit 
light when an excessive initial current is 
employed. It has been found, however, 
that such electrodes are not as efficient 
as hard, preheated ones, and the arc be- 
tween such electrodes will be a very un- 
stable one. The curves shown in Figs. 
1 and 2 show the relation between elec- 
tro-motive force and length of arc for 


hard and soft electrodes. Soft electrodes 


form very poor arcs, taking a form re- 


Vol. 88—No. 13 


sembling ellipsoidal drops, as shown in 
Fig. 3, and it is with difficulty that an 
arc is maintained between such points. 
Frequently a bridge of fluid material b 
is formed between the points aa which 
extinguishes the arc. The electro-motive- 
force relations also are very abnormal 
with soft electrodes. While with car- 
bons the pressure rises proportionally 
with the length of the arc e, as shown in 
Fig. 1, this rise in pressure is not notice- 
able when soft electrodes are used, as is 
shown in Fig. 2. In fact, the law may 
be laid down that the efficiency of an arc 
is greater and the electrodes are more 
useful and stable the more rapidly the 
pressure rises with the length of the arc, 
and that with electrodes which are good 
conductors and whose coefficient n = 0 
no stable arc can be maintained. 

Using medium hard electrodes, which 
had to be preheated by means of a match 
or a Bunsen flame, the author found 

E = (m + n e) volts. 

The constants varied according to the 
nature of the material; for example, with 
a current of: from 2.1 to 2.6 amperes, 
between 

m= 38 to 43, 
n = 16 to 17 or more. 

As the electro-motive force of the arc 
(E) is also dependent upon the current 
strength (J) in such a way that 


E=k+ 


it was necessary in order to determine 
the constants b and k to make the length 
of the arc constant (e = 1 millimetre), and 
to vary the current (J) between wide 
limits by means of resistances, The re- 
sults are shown in Fig. 4, and the tangent 
of the inclination gives the constant K. 


Fic, 8.--MELTED ELECTROLYTE BRIDGING 
THE ARC. : 
The ordinate for J = 0 is equal tod. The 
results showed that 
k = 31.35, 
b = 30. l 
The constant. K means the drop of 
pressure at the electrode terminals. For 
the continuous-current carbon arc K is 
about 43 and b = 32. ' For somewhat 
harder electrolytic electrodes & = 42 to 
43. Thus it is seen that the electro- 
motive-force conditions for such elec- 
trodes is about the same as those for 
ordinary carbons. 
Experiments were made with electrodes 
up to 5 millimetres in diameter, aud. for 
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laboratory reasons alternating currents 
were used. It is probable, as is the case 
with carbon electrodes, that the results 
would have been more favorable if larger 
electrodes and direct currents had been 
employed. 

The experiments, however, have shown 
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Fra. 4.—ELEcTRODES 1 MILLIMETRE APART, 
2.5 MILLIMETRES DIAMETER. 

that the electrolytic arc is the most ef- 

ficient artificial source of light. 

Several tables are presented by the 
author, the first showing that with elec- 
trodes 2.5 and 5 millimetres in diameter a 
600 to 1,000 candle-power light is pro- 
duced at an efficiency of from three to 
four candle-power per watt. The cur- 
rent consumption for this size of lamp is 
therefore from 0.25 to 0.3 watt per 
candle-power. 

Another table shows the relation ex- 
isting between pressure, current and ef- 
ficiency, keeping the arc-length (e) con- 
stant. Accompanying curves show that 
the specific light-giving power (with a 
eonstant length of arc) rises with the watt 
consumption. It was found that the 
candle-power (H) in Hefner candles was 

H = .028 (watt). 

The curve shows a rise up to 5.20 
candle-power per watt and then gradually 
falls, for at that point the electrodes be- 
come fluid on account of the intense heat. 
At this point the pressure was 47 volts, 
the current four amperes, the watts were 
188, and the candle-power was 994. These 
figures were 65, 1.09, 70.9 and 146.2 
when 2.06 candle-power were produced 
per: watt The above corresponds with 
Tumlirz’s figures given in his paper on 
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“The Mechanical Equivalent of Light,” Government Ownership of Telegraph 


namely, that the ideal light production 
of 100 per cent is obtained when .19223 
watt is consumed per candle-power (or 
5.21 candle-power per watt). 

In fact, as shown in Fig. 1, this ideal 
condition may be reached with these elec- 
trolyte electrodes, although it is only safe 
to expect about three to four candle- 
power per watt from the new lamps. Fig. 
5 shows the relation between pressure and 
current referred to above. 

While it is true that in practice the arc 
will not be of constant length, as was the 
case during these experiments, it has been 
shown that very economical lamps of 
even smaller candle-power (100 candle- 
power) may be produced using elec- 
trolytic electrodes. 

The curves in Fig. 6 show this new 
light in comparison with the ordinary arc 
light, the most efficient light at present. 


a S S l 
1 2 3 4 5 


Fig. 5.—Arc LENGTH, 1 MILLIMETRE. 


They show that even when alternating 
currents are employed the new light is 
more than twice as efficient as the direct- 
current arc light of to-day, even for small 
candle-powers. 

The following table gives the compara- 
tive values of the various methods of 
producing electric light: 


——_ — 


Candle- Watts Per 

Kind of Light. power Candle- 

Per Watt. power. 

Electric incandescent....... 0.29 3.0-4.0 

Nernst light.......ccsececess 0.66 1.5-1.6 

Ordinary arc light: 

Alternating current (max.) 1.25 0.8 
Direct current (max.).... 2.0) 0.5 

Electrolytic light ........... 3-4 0.25-0.8 


It should be remarked, in conclusion, 
that it has been shown that the new light 
is less costly (even if the cost of current 
is high) than the Welsbach incandescent 
light. Besides, the new electrodes are 
perishable only to a very slight extent 
and only need to be very thin, both factors 
reducing their cost materially. | 


Lines in the United States. 


At a recent session of the Industrial 
Commission in Washington, D. C., Vice- 
president Thomas F. Clark, of the West- 
ern Union Telegraph Company, appeared 
before the Commission to give expert testi- 
mony regarding the government control 
of telegraph lines. The greater part of 
Mr. Clark’s remarks were devoted to con- 
sidering the wisdom of such a step and he 
expressed the opinion that those who advo- 
cate government control base their advo- 
cacy upon the fact that the governments 
of Switzerland, Belgium and Great 
Britain contro] the telegraph lines in those 
countries. In this country the geo- 
graphical, sociological and other condi- 
tions are so entirely different as to render 
useless deductions drawn from similar 
considerations in those countries, Mr. 
Clark stated that in the United States 
there are only 67 people for each mile of 
wire, while in Great Britain there are 130 
people to the mile, in Switzerland 220, and 
in Belgium 321. He also stated that in 
the United States there are 1,118,086 
miles of wire, and in all of Europe 
1,585,267. In the United States 29,000 
places are reached by telegraph companies 
while in Great Britain only 10,816 towns 
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Fia. 6.—DIAGRAM oF SPECIFIC LuMINOUs 
EFFICIENCIES. 


are so connected. Mr. Clark closed his 
statement with another reference to gov- 
ernment ownership by saying that unless 
there could be a permanent civil service 
such ownership would result in a serious 
deficit, and he believed that no good would 
come from the matter. 


—— a 
` Mr. H. B. Scovers, of Carthage, Ill., is 
reported to have purchased the Hender- 
son County toll line and will continue 
the head office of the system at Strong- 


hurst. Four of the old directors will re- 
main in the office. 
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Messrs. J. S. Aisthorp and Marion C. 
Wright are said to have recently purchased 
the Cairo, Ill., Telephone Company. The 
consideration is not known. 


The A. C. Heimebach Telephone Com- 
pany, of Burr Oak, Mich., has recently 
been incorporated for $5,000 and will 
operate a local system in that town. 


A trust deed has recently been filed in 
Lockport, Ill., by the Northwestern Tele- 
phone Company for $5,000, covering its 
exchanges in Aurora, Joliet and other 
near-by cities. 


The Roach & Seeber Company is re- 
ported to have sold its telephone exchange 
at Waterloo, Wis., to the North & East 
Bristol Telephone Company. Consider- 
ation not stated. 


Telephone competition will soon be in- 
augurated in Jamestown, N. Y., and the 
Jamestown & Chautauqua Telephone 
Company has been granted a franchise 
to do business in that city. 


The consolidation of the independent 
telephone lines of Pennsylvania, Mary- 
land, Virginia and West Virginia, 
recently noted in the ELECTRICAL Re- 
view, will necessitate the forming of a 
new organization, which will probably be 
capitalized at $27,000,000. 


A local toll service will be installed in 
the near future in Manitou, Ill., by the 
Pekin Telephone Company. ‘The last 
purchase of the Central Union Telephone 
Company is the Farmers and Merchants’ 
Company, of Quincy, Ill. The line is 
75 miles long and runs from Quincy to 
Pittsfield. 


Press despatches from St. Johns, Mich., 
state that the Union Telephone Com- 
pany, with lines reaching Saginaw and 
northwestern Michigan, and the National 
Telephone, Company, of St. Johns, with 
connections in Lansing, Owosso, Pe- 
wamo and Ithaca, have decided to con- 
solidate. The two companies together 
have about $98,000 in paid-up stock. 


A new company will soon be in opera- 
tion in Rio, Wis., and will be known as 
the People’s Telephone Company. Mr. 
J. S. Farrington was the previous owner 
of the local system, and he is reported 
to have sold his lines, franchises and 
equipments to the new company. Mr. 
Farrington was elected president and 
manager, J. F. Robertson, vice-president, 
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and E. E. Marsh, secretary and treas- 
urer. 


At the recent annual meeting of the 
Saline County Telephone Company, held 
in Harrisburg, Ill., a 15 per cent divi- 
dend was declared and officers were 
elected for the ensuing year. The offi- 
cers are Dr. M. D. Mitchell, president ; 
G. H. Mitchell, vice-president; C. F. Park- 
er, secretary and general manager, and 
T. E. Webber, treasurer. The company 
owns 60 miles of toll lines in the county 
and has exchanges in Harrisburg, Eldo- 
rado and Galatia. 

It is reported that the wire-fence tele- 
phone lines, so popular in the United 
States farming districts, have to a great 
extent been adopted in Australia by the 
big ranchers there. In the island-conti- 
nent the fences are very long and are 
used by the herders to protect their lands 
from the encroachments of rabbits. The 
distance covered by some of these fences 


is 14 miles. In spite of the fact 
that the wires are defectively insulated, 
they are said to perform their functions 
in an effective and satisfactory manner. 
> 


PERSONAL. 

Mr. Clinton L. Rossiter, for six years 
president of the Brooklyn, N. Y., Rapid 
Transit Company, has resigned and Mr. 
J. L. Greatsinger has been appointed in 
his stead. Mr. Greatsinger is an expe- 
rienced steam railroad man, and is said to 
have rare ability as an operating man- 
ager. 


Mr. R. L. Warner has been appointed 
manager of the Boston office of the West- 
inghouse Electric and Manufacturing 
Company. Mr. Warner for some time has 
been in charge of the engineering and 
commercial work for the Westinghouse 
company in southern New England. 


Mr. H. Durant Cheever, director of the 
Okonite Company, Ltd., returned on 
Wednesday of last week from a four 
months’ sojourn in London. Mr. Cheever 
went abroad on business for his company 
and returned well pleased with the re- 
sults of his trip. 


Mr. Waldo H. Curtiss, of Winsted, Ct., 
has organized the Hartford Motor Ma- 
chine Company, with a capital stock of 
$250,000, to build motor street sweepers 
which will cost from $3,000 to $5,000 
apiece. 

Mr. Hector Munro Macdonald has been 
awarded the Adams prize by Cambridge 
University (England) for an essay on 
electric waves. 

Mr. E. E. Hawkins has been appointed 
superintendent of the Sea View Electric 
Railway Company, of Warwick, R. I. 
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Dividends of Telephone Companies. 


There are some 40 or 50 telephone 
companies operating under a license 
granted to them by the American Bell 
Telephone Company, now the American 
Telephone and Telegraph Company. Dur- 
ing the year 1900 dividends were paid by 
these companies, as follows, on the capital 
given. It will be observed that eight com- 
panies did not pay dividends during that 
year. One paid 3 per cent; one, 4 per 
cent; three, 5 per cent; seventeen, 6 per 
cent; three, 7 per cent; seven, 8 per cent, 
and one, 12 per cent. The figures we pre- 
sent were compiled by the Boston News 
Bureau, a financial publication of that 
city: 


Rate Amount 
Capital. Diy. Div. 

Bell Tel. Co., Buffalo.. $3,000,000 6 $180,000 
Bell Tel. Co., Missouri. 2,000,000 8 60,000 
Beli Tel. Co., Philadel. 4,000,000 8 820,000 
Del.&At. Tel. & Tel. Co. 400,000 8 82,000 
Cent. D. & Prt. Tel. Co. 5,000,000 8 400,000 
Cen. N. Y. Tel.&Tel. Co. 1,144,400 6 68,664 
Cen. Pa. Tel. & Sup. Co. 1,000,000 5 50,000 
Central Un. Telephone. 6,600,000 .. acess. 
Chesa. & Pot. Tel. Co.. 4,000,000 4 160,000 
Chicago Telephone Co. 7,000,000 12 840,000 
City Sub. ‘Tel. Assoc. 3,465,000 6 207,900 
Cleveland Tel. Co...... 3,100,000 8 248,000 
Colorado Tel. Co...... 1,800,000 6 08,000 
Cumberld. ‘lel.&Tel. Co. 6,000,000 6 360,000 
Duluth Telephone Co.. 300,000 .. cveecee 
East Tennessee Tel. Co. 300,000 .. i cevecce 
Empire S. Tel.&Tel. Co. 200,000 .. i cecces 
Freeport Tel. Ex. Co... 10,000 .. sesees 
Hudson River Tel. Co. 38,000,000 180,000 
Iowa Telephone Co.... 931,000 .. cesses 
The Miami Tel. Co... 40,0 2,400 
Michigan Tel. Co...... 5,000,000 250,000 
Missouri & Kas. T. Co. 1,500,000 90,000 
Nebraska Telephone Co. 1,500,000 90,000 


N. Eng. Tel. & Tel. Co. 15,000,000 
N.Y. & N.J. Tel. Co.... 7,665,600 
N.Y. & Pa. Tel.&Tel. Co. p 
N. Y. Telephone Co.... 16,000,000 
N. W. Tel. Ex. Co.... ; 
Pac. St. Tel. & Tel. Co. 3,500,000 
Sunset Tel. & Tel. Co.. à 
The Pa. Telephone Co. 
Plymouth & Campton 
Tel. Ex. Co........ 
Providence Tel. Co... 
Rocky Mt. Bell Tel. Co. : 
Sthn. Bell Tel.&Tel. Co. 1,000,000 
The Sthn. Mass. T. Co. 2, 
The Sthn. N. E. Tel. Co. , 
Sthwtn. Tel. & Tel. Co. 7,000,000 
Vermt. Tel. & Tel. Co.. 40,000 
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Wisconsin Tel. Co..... 3,000,000 210,000 
$130,519,000 $8,052,574 
=>-—_—_—- 
Philadelphia Bell Telephone 
Company. 


In order to meet the demands of the 
rapidly growing system the directors of 
the Bell company, Philadelphia, have 
voted to increase their capital stock by 
$2,000,000. The increase, if ratified by the 
stockholders at a meeting which will be 
held at the offices of the company on Tues- 
day, May 21, will make the capital stock 
of the company $8,000,000. On March 
20, 1900, the capital was increased from 
$4,000,000 to $6,000,000, this having been 
brought up from the original incorpora- 
tion figure of $1,000,000. 
ad 

Franchises have been granted to the 
Standard Telephone and Telegraph Com- 
pany of Pennsylvania, to operate in 
Langhorne, and work will be commenced 
immediately on installing a local and 
long-distance system. 
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LATE NEWS. 

At the annual meetmg of the North 
Jersey Street Railway Company, held 
Monday of this week, all the old directors 
were reelected except that J. E. Hul- 
shizer, Jr., succeeded Henry Lembeck, re- 
signed. At the same time the stockholders 
of the Consolidated Traction Company, 
now leased to the North Jersey, met and 
elected all the old directors except that 
Edward L. Young and Joseph D. Bedle 
were elected in place of A. Q. Garrctson, 
resigned, and F. A. Matthiessen, de- 
ceased. President E. F. C. Young, of 
both companies, and David Young, gen- 
eral manager of both companies, were re- 
elected at the meeting of the directors, 
held on Tuesday. 


At the regular quarterly meeting of the 
directors of the Erie Telegraph and Tele- 
phone Company, held on Monday of this 
week, the board authorized the following 
statement: “The report of the auditors 
now engaged in examining the accounts 
has not been received. In its absence the 
directors are not in possession of informa- 
tion to enable them to take any action 
upon the question of declaring a divi- 
dend.” 


Hon. George W. Aldridge, formerly 
superintendent of public works for the 
state of New York, has accepted the posi- 
tion of general manager of the Citizens’ 
Light and Power Company, of Rochester, 
N. Y. This company is constructing one 
of the finest power-houses in the state 
and is controlled by a number of well- 
known men identified with electric light- 
ing interests of the country. 


The recently incorporated Postal Dis- 
trict Messenger Company of New Jersey 
has been chartered by the Postal Tele- 
graph and Cable Company to include the 
business of a common carrier and to con- 
struct telegraph and telephone lines. The 
incorporators of the company are W. H. 
Baker, C. P. Bruch and John O. Stevens, 
all of the Postal Telegraph and Cable 
Company. 

A house-owner in Paris recently refused 
to allow one of his tenants to drive an 
automobile into the central court yard of 
the building. The tenant then applied 
to the court and naturally obtained a 
favorable decision, the court ruling that 
automobiles must have access to the yard, 
exactly as other vehicles. 


Mr. Frederick J. Allen, of Auburn, 
N. Y., was appointed by President Mc- 
Kinley United States Commissioner of 
Patents on March 25, succeeding Mr. 
Charles Duell, resigned. 


ELECTRICAL REVIEW 


Consolidation of the Boston Electric 
Lighting Companies. 


There have been a number of contradic- 
tory reports relating to the proposed con- 
solidation between the two electric light- 
ing companies in Boston. The ELec- 
TRICAL REVIEW can announce on informa- 
tion received from an authoritative source 
that this consolidation has been arranged 
for, the terms having been agreed to by 
the individuals composing the boards of 
both companies. This agreement is, of 
course, subject to the vote of the stock- 
holders and to the legislature and gas 
commission, sc that at the moment it 1s 
more or less misunderstood by the public. 
The arrangement is that the Edison Hlec- 
tric Illuminating Company is to buy the 
Boston lectric Light Company by ex- 
changing stock at a certain ratio which is 
as yet not announced. 

‘ess 


A Marine Electric Railway. 

A marine electric railway has recently 
been installed in Liverpool, Nova Scotia, 
for the purpose of hauling vessels up on 
a cradle out of the River Mersey to a dis- 
tance of 500 feet on a grade of one-half 
inch to the foot. Before this installation 
it took from four to five hours to haul up 
a vessel, while on January 11 the first 


‘vessel was hauled up in 20 minutes by 


the electrical apparatus. ‘The equipment 
consists of a 30U-horse-power induction 
motor, the motor shaft being geared to a 
heavy worm shaft and wheel gearing into 
another large wheel, on which shaft is 
placed a large sprocket wheel. Over this 
sprocket a heavy two-inch chain meshes 
into the teeth. It is stated that the in- 
stallation is the first of its kind in Amer- 
ica and probably the first in the world to 
be electrically operated. 


A Motormen’s Kindergarten. 

The Brooklyn, N. Y., Rapid Transit 
Company is to put new motormen through 
a kindergarten instruction in the hand- 
ling of electric cars. In the school 
an entire electric car will be main- 
tained in skeleton, with a removable floor, 
so as to give access to the motors. The 
new school will be established in the Fifty- 
eighth street depot, and the superintend- 
ent of the road believes that the course 
of instruction should take from 10 days to 


two weeks. After the men pass through 
the instruction department they will be 
assigned to suburban lines until proficient. 
———_@> 
An automobile recently made a trip 
from New York over the main roads to 
the exhibition in Philadelphia, Pa., in 
three hours and fifty minutes. 
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American Institute of Electrical 
Engineers. 


The 152d regular meeting of the Amer- 
ican Institute of Electrical Engineers 
was held in New York city on the evening 
of March 22, the paper of the evening be- 
ing entitled “The Distribution and Con- 
version of Received Currents,” by Mr. 
Henry G. Stott, of Buffalo. Mr. Stott read 
his paper at length and it proved to be a 
deeply interesting communication. It 
will appear in a future number of the 
EvectricaL Review. The discussion 
was general and animated. The council 
nominations for officers for the ensuing 
year were as follows: 

For president, Charles P. Steinmetz; 
vice-presidents, Samuel Sheldon, Brook- 
lyn; George F. Sever, New York; Michael 
I. Pupin, New York; managers, Lieuten- 
ant-Colonel Samuel Reber, United States 
Army ; Mr. John W. Lieb, Jr., New York; 
Mr. Charles F. Scott, Pittsburgh, and 
Professor W. E. Goldsborough, Lafayette, 
Ind. These announcements were received 
with applause. 

The first conversazione of the institute 
will be held in the Engineering Building 
of Columbia University, in New York 
city, on Friday evening, April 12, 1901. 
Arrangements have been made for the 
exhibition of many novel inventions by 
Messrs. C. L. Clark, Clift, Crocker, Cross, 
Edison, Hammer, Hewett, Marconi, Nich- 
ols, Perret, Pupin, Ryan, Steinmetz, 
Tesla, Elihu Thomson and Townsend, as 
well as by members of the institute be- 
longing to the engineering staffs of the 
General Electric and Westinghouse com- 
panies. It is understood that Mr. Edi- 
son will exhibit at this meeting for the 
first time his new storage battery, which 
is said to possess remarkable features. 
Mr. Tesla will probably exhibit his wire- 
less telegraphy system. The recent im- 
provements in the Nernst lamp worked 
out by the Westinghouse company’s engi- 
neers will also be shown. 

An invitation card is required and will 
be sent upon application to members and 
associates. Each card will admit a mem- 
ber and a lady. Additional invitations 
may be obtained by members and asso- 
ciates by registering the names of their 
guests with the secretary and payment of 
$1. Application should be made to the 
secretary. The cards will be ready April 
1 and should be applied for not later than 
April 8. 

—-2-____ 

A township light and power plant to 

be run in connection with the local tele- 


phone system is said to be contemplated 
by the farmers of Belfry, Pa. 


A 
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Views, News 
and Interviews 


Electric block signals are being in- 
stalled on the lines of the Jersey Central 
Railroad between Bound Brook and White 
Haven. i 


A special despatch to a New York 
paper recently stated that a sermon which 
was delivered over the telephone to the 
members of the church “held the auditors 
glued to the receivers because if its force 
and eloquence, and after the sermon one 
man telephoned to the clergyman that he 
had been converted. This was announced 
from the pulpit.” 


A curious damage case was recently 
settled in Tuscaloosa, Ala., for which no 
precedent in law can be found. A gentle- 


_ man named Wilson was talking over the 


telephone during a storm and was struck 
by lightning, which entered the house over 
the wires, and killed. Suit was brought 
for damages and settled by the payment 
of $1,800 by the telephone company. 


The Boston Elevated Railroad Company 
has 2,100 stockholders, which is 600 more 
than it had a year ago. Eighty per cent 
of these are residents of Massachusetts. 
The balance is scattered over Maine, New 
Hampshire, New York, New Jersey, Ohio 
and the provinces. About 850 stockhold- 
ers are women with comparatively small 
holdings. There are also about 150 
trustees holding stock. 


Electricity is to be used on account of 
its greater safety in the manufacture of 
cordite in the government factory in the 
Nilgivi Hills in India and the govern- 
ment is installing a hydraulic electric 
plant. A near-by waterfall will be util- 
ized and the transmission line will be 
three miles in length. The installation 
includes a complete plant of generators, 
motors, transformers, etc., which will fur- 
nish 500 horse-power. 


Conductors to be employed by the 
Brooklyn Rapid Transit Railway Com- 
pany must hereafter furnish bonds for 
$500 as a safeguard to that company 
against dishonesty. It is alleged that the 
shortage of fares among the 3,345 con- 
ductors employed on the various lines 
amounts to a large sum daily, notwith- 
standing the company has a corps of keen- 
eyed spotters constantly watching the in- 
dicators on each line. Hereafter the con- 
ductors will be watched by an agent of a 
surety company, as the management 
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believes that this is the only way in which 
it will be able to save the fares that are 


` supposed to be stolen. 


Anent the recent decision of Mr. Justice 
Russell upon the steam automobile ques- 
tion, a humorous contemporary says that 
if he were an automobilist himself it 
would not worry him in the slightest, and, 
on being asked why, he said: “I would 
exactly fulfill the judge’s requirements 
and send a man with a red flag half a 
mile ahead of me.” 
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A Champion of the Electromobile. 
[From the New York Sun.] 


In explanation of the dissolution of the 
Illinois Electric Vehicle Company, to take 
place on April 1, a statement has been 
made which is likely to arouse some 
curiosity among present and prospective 
owners of automobiles. It is, briefly, that 
the poor business done recently by this 
company in Chicago has, to a great extent, 
been due to the impossibility of running 
the electric vehicles: in the snow and over 
icy pavements. A Chicago contemporary 
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Fia. 1.—BaGs oF CEMENT IN TRANSIT BY TELPHER. 


“But would not that be a good deal of 
trouble?” asked his friend. _ | 

“Not at all,’ replied the jester. “I 
would send him in another automobile.” 


_ A smart piece of work is credited to the 
Kidderminster District Electric Lighting 
and Traction Company, of England, in 
replacing steam by electric power at short 
notice. An engine broke down in a Kid- 
derminster factory, owing to the collapse 
of its main beam, crank shaft and con- 
necting rod. The electric company then 
came to the rescue, and in less than two 


days had everything completed for work- 
ing the mill by electricity. The neces- 
sary foundations for the motors had been 
put in, and a quarter of a mile of cable 
laid in the time stated. The delay was 
only 18 working hours to the. mill, where- 
as, in the ordinary routine of such work, 
the repairs would have taken from four to 
five weeks. 


says that since the heavy storm of last 
month “the electric cabs have been prac- 
tically prohibited from all quarters of the 
city,” except where the streets have been 
“kept like a parlor floor.” 

Here in the East it has been demon- 
strated several times during the last few 
weeks that snowdrifts, and even snow and 
ice together, are not cqual to the task of 
stalling “autos,” whether the latter be 
driven by electricity or:some other agent. 
Last month the chauffeurs of Rhode Island 
proved the power of their machines to 
travel through snow a foot deep; high and 
snowy hills were climbed, and ice, wind, 
snow and grades combined could not pre- 
vent the machines’ progress. At about 
the same date as the trial in New England, 
the Automobile Club of Long Island cov- 
ered about 35 miles over the icy roads of 
New York in a cold and stiff wind without 
a mishap. They were obliged to slacken 
speed only a few times, and slippery grades 
were mounted without difficulty. 
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Some New Telpherage Apparatus. 

The system of automatic conveyance of 
packages and parcels by means of elec- 
tricity is one of the oldest applications of 
the electric motor, yet its development has 
not been rapid and to-day still finds a 
large field in which it may be employed 


Fic. 2.—DousBLE Unit TELPHER. 


usefully. Some of the original telpher- 
age systems which were constructed in 
England are still in operation. In nearly 
all cases these consisted of overhead cable- 
ways on which an automatically driven 
moving part carried the load which was 
suspended below it. i 
The accompanying illustrations show 
various parts of the telpherage system 
manufactured by the United Telpherage 
Company, of New York city, and lately 
installed in a number of places. An ex- 
cellent idea of the method used is obtained 
from Fig. 1, which shows bags of cement 
in course of transit. The telpher, or auto- 
matic truck which runs along the upper 
side of the taunt wire cable, consists of 
four small slow-speed direct-current mo- 
tors, two directly coupled upon each of the 
two shafts, upon which also are mounted 
grooved wheels which run upon the top of 
the cable. The load is suspended below 
in the method clearly shown by the illus- 
tration. A more detailed view of the tel- 
pher may be had in Fig. 2, which repre- 
sents a four-motor or double unit ma- 
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chine, while Fig. 3 shows one adapted for 
lighter work and having but a single pair 
of motors and one idler wheel. From the 
middle of the apparatus rises a short trol- 
ley, making contact by means of a roller 
so as to allow considerable variation in the 
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position of the trolley wire. The latter 
is suspended directly above the running 
cable, one of the illustrations showing the 
double hanger used, this being also well 
shown in Fig. 1. The operation of the 
system is entirely automatic. The cur- 
rent is turned on at one end when it is de- 


Fig. 3.—SinGLE Unit TELPHER. 


sired to start the telpher, which accelerates 
itself gradually up to its full speed—gen- 
erally about 12 miles an hour—slowing 
down automatically for curves and auto- 
matically switching off the current so as 
to stop at the desired place at the other end 
of the line. The Crocker-Wheeler com- 
pany is using this system at its factory at 
Ampere, N. J., for handling castings be- 
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tween the factory proper and a foundry. 

Telpherage systems are adapted for the 
handling of a very large number of prod- 
ucts, nearly all bulk goods and staple 
articles which are produced in units weigh- 
ing less than a ton being conveniently and 
quickly handled by an aerial cableway. A 
great advantage of this variety of trans- 
porting system over the surface railway of 
whatever type is its extraordinary flexi- 
bility, and the fact that the condition of 
the surface and such accidents as floods 
and washouts do not interfere with its 
operation. 
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Consolidation of Cincinnati Lighting 
Interests. 


An agreement has been reached after a 
conference of nearly a week between the 
Cincinnati, Ohio, Gaslight and Coke Com- 
pany and the Cincinnati Edison Electric 
Company for a combination of these two 
corporations for lighting -the city. For 
the past year or more the two companies 
have been active rivals, and the combina- 


Fic. 6.—BARREL TELPHER. 


tion has now been effected by General 
Andrew Hickenlooper and N. G. Keenan 
for the gas company, and C. W. Wetmore, 
of New York (president of the North 
American Company), and J. B. Foraker, 
of the Edison company. ‘The saving 
which will be made by the combination of 
these two large corporations will be a 
fortune itself, and the consolidation means 
a return to the old 10 per cent dividend 
of the gas company and possibly an in- 
crease over that. 

Another feature of the consolidation is 
the possible lighting of Kentucky cities 
from the Cincinnati plants, as the com- 
bination of interests will spare the North 
American Company the trouble of making 
further investments in Kentucky. The 
plants in Cincinnati will be able to fur- 
nish light to the cities of Covington and 
Newport, thus accomplishing a saving in 
operating expenses of $100,000, which is 
equivalent to a dividend of five per cent 
on $5,000,000 of capital. The two com- 
panies will be under one management, 
and when the properties of each company 
are appraised, proportionate joint stock 
will be issued to the holders in the two cor- 
porations. | 
od 

Contracts for the proposed electric light- 
ing plant at Collegeville, Pa., are said to 
amount to $12,000. 
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Lighting 


A lighting plant for the county jail at 
Chattanooga, Tenn., is being considered 
by the electric lighting committee of the 
county commissioners, who estimate the 
cost of the new station at $2,000. 


The Bluff City, Neb., Electric Light and 
Gas Company has recently changed hands, 
having sold its interests to the Citizens’ 
Gas and Electrice Company, of Council 
Bluffs, for $15,000. The Citizens’ com- 
pany will in all probability greatly in- 
crease its capital in the near future and 
reorganize with new officers. 


A franchise was recently granted to a 
Chicago electrical contractor for the in- 
stallation of an electric light and water- 
works plant in Two Rivers, Wis., at a 
cost of $60,000. The city contracted for 
37 are lights and 55 hydrants. Work 
must be finished by September 1 of this 


year and the plant be in operation by that 
date. 


A New York electric lighting expert 
named Blossom was recently engaged to 
inspect the plant of Brockville, Canada, 
which was purchased a short time ago 
for $85,000 by the municipality. Mr. 
Blossom’s report was that the plant was 
not only out of date but also in bad con- 
dition. To repair the system as it is now 
would cost about $63,000, and its actual 
value is $30,000. Mr. Blossom favored 
the installation of an entirely new plant 
at an estimated cost of $125,000. 


The contract for lighting the city of 
Lima, Ohio, for the next 10 years was re- 
cently let to the new company (Lima 
Electric Railway and Light Company) to 
begin operations February 1. The officers 
of the company are James B. Mayor, pres- 
ident and general manager; H. S. Den- 
ney, vice-president, and H. P. Bissell, 
secretary and treasurer. 


Extensive plans are on foot in New 
South Wales, Australia, to furnish the city 
of Sydney with electric power for light- 
ing, transmission and general motive pur- 
poses. In order to obtain the necessary 
force it is proposed to utilize the Blue 
Mountain rivers, providing for water stor- 
age on a large scale. It is believed that 
during the wet season 40,000,000 gal- 
lons can be stored without difficulty, which 
will be sufficient to run the generating 
plant at its utmost capacity for 150 days. 
The total cost of the plan will be under 
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$7,500,000, roughly speaking, and the 
working expenses have been estimated at 
$990,000. If the project is successful, 
the annual income is estimated to be about 
$3,195,000. 


A recent newspaper article stated that 
the electric light plant which is hidden 
away in the depths of the Capitol at Wash- 
ington, D. C., is one which few people 
ever see or hear of, but which is one of 
the most complete of its kind in the world. 
Its function is to supply the Capitol with 
light and power for elevator service, and 
its energy is so great that it could light 
thoroughly the average city of 50,000 in- 
habitants without taxing its capacity. 
To duplicate this plant would cost an in- 
dividual or corporation at the very least 
$200,000, and Mr. C. P. Gleason, the 
superintendent of the plant, stated that 
when worked to its full capacity the plant 
would .run 17,000 incandescent lamps. 
There are also 150 arc lights distributed 
about the building and grounds, the 
power for which is supplied by this plant. 
> 


Some Interesting Statistics. 


Recent figures regarding electrical en- 
terpriscs in the United States show that 
there were in 1898 1,089 street railways 
in this country, of which 926 were elec- 
tric, 21 cable, 31 steam, and 111 horse 
lines. The value of all the roads was $979,- 
500,000 in stock and $530,500,000 in 
bonds, from which it may be believed that 
the capitalization of the different com- 
panics approximated $1,200,000,000. In 
telephony 900,000 miles of electric wire 
were in use in the United States in 
1899 with 1,000,000 telephone instru- 
ments and 400,000 stations. It is esti- 
mated that the capital employed in this 
industry approximates nearly $100,000,- 
000. Throughout the entire world there 
are supposed to be 1,500,000 instruments 
and 1,750,000 miles of wire. In 1876 
there were 200 instruments in Europe and 
380 in the United States. 

In 1898 there were working in the 
United States 219,893 arc lights and 
7,619,000 incandescent lamps. The tele- 
graph ficld shows a corresponding in- 
crease, as in 1858 there were 99,800 miles 
throughout the world; in 1870, 281,000 
miles, and in 1888, 767,800 miles. The 
total outlay on telegraph and cable lines 
is understood to have amounted in 1898 
to about $497,000,000, and the invest- 
ments of the world in the various appli- 
cations of electricity, on December 31, 


may be estimated at not less than $2.500,- 


000,000. S 
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A Free Industrial Scholarship. 


ork, ggestion of Mr. Lud- 
wig Nissen, its president, has appropri- 
ated the sum of $2,000 for an industrial 
scholarship, including the cost of tuition 
for four years and incidental expenses. 
The purpose of the association in provid- 
ing means for the industrial education 
of a young man of Greater New York is 
to encourage young men to qualify them- 
selves for leadership in industrial pur- 
suits by adding to the dignity of labor 
the advantage of trained hands directed 
by developed minds. 

The Industrial Educational Commis- 
sion, which does not include members of 
the association, is as follows: Hon. Alex. 
E. Orr, chairman; Dr. William L. Felter, 
secretary; Rev. Dr. S. D. McConnell, Dr. 
Truman J. Backus and Hon. Henry W. 
Maxwell. : 

The boys who may desire to compete 
for the scholarship are requested to make 
application in writing, addressed to James 
T. Hoile, secretary of the Manufacturers’ 
Association of New York, 198 Montague 
street, Brooklyn. Attention is called to 
the following restrictions and qualifica- 
tions: 1. Applicants must be residents 
of the city of New York. 2. They must 
be at least 17 years of age. 3. They must 
have received at least three years’ high 
school instruction or an education equiv- 
alent to such instruction. 4. Applicants 
must have at least two references for 
scholarship and two for moral character. 
5. Each applicant must present a physi- 
cian’s certificate of good health. 6. The 
successful candidate will be permitted to 
make his choice of the school or college 
he desires to attend from the list ap- 
proved by the commission. 7. The scholar- 
shipshall beawarded only to such candidate 
as is unable to pay his own way through 
college. 8. No legal responsibility attaches 
to the successful candidate for the return 
of the value of the scholarship, but should 
the financial condition of the student 
be sufficiently prosperous, he is at liberty 
to make such returns with the understand- 
ing that the money be used for other bene- 
ficiaries. 9. Applications should be filed 
not later than April 20, 1901, and at a 
later date notices will be issued to com- 
petitors, naming the time and place for 
the holding of examinations. 

C 4. 

The taxable property of the Brooklyn 
Rapid Transit Company has recently been 
fixed by the Appellate Division of the 
Supreme Court of the State of New York 
at $34,997,561, and the tax thereon at 
$53,449. 7 
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March 30, 1901 


Corporation 
News « « # 


INDIANAPOLIS, IND.—Commercial Elec- 
tric Company. $40,000. 


DeLta, On10—The Delta Telephone 
Company has increased its capital stock 
from $10,000 to $20,000. 


BuFFALoO, N. Y.—Power Installation 
Company. $5,000. Directors: G. T. and 
W. E. Westcott and Max Mauran. 


Livonia, N. Y.—Livonia Telephone 
Company. $1,000. Directors: E. A. 
Bronson, C. E. Hartson and others. 


CAMBRIDGE, ILL.—Cambridge Mutual 
Telephone Company. $2,500. Incorpo- 
rators: Ernestine and Victor Boltenstein. 


DuLuTtH, Mitnn.— Coconino Copper 
Company. $6,000,000. Incorporators: 
D. Grant, L. P. Doyle and T. F. Noonan, 
Jr. 


Cricaao, ILL.— Federal Electric Com- 
pany. $2,500. Incorporators: H. M. 
Bates, Edward Frey and Evans Hol- 
brook. 


Er Paso, TeEx.—Southern Electric 
.Company. $10,000. Incorporators: D. 
L. Berkey, H. L. Lloyd and G. A. An- 
drews. 


CuHicaco, ILLt.—Illinois Wire Com- 
pany. $100,000. Incorporators: G. B. 
O’Reilly, W. L. Severing and W. S. Car- 
penter. 


BATH, STEUBEN County, N. Y.— 
Citizens’ Telephone Company. $10,000. 
Directors: C. B. Stowe, J. H. Fuller and 
E. G. Hubbell. 


St. PAuL, MINN.—Northville Tele- 
phone Company. $15,000. Incorpo- 
rators: C. E. and P. M. Church and 
Henry L. Nye. 


Kansas City, Kas.—People’s Electric 
Light and Power Company. $2,000. In- 
corporators: H. C. Ward, C. E. Finlay 
and C. H. Rickert. 


New York, N. Y.—Electro-Mechani- 
cal Company. $25,000. Incorporators: 
A. Prochowrick, J. Pronick, G. H. Engle- 
hard and N. Bijur. 


ROCHESTER, N. Y.—Crescent Electrical 
Manufacturing Company. $2,000. Di- 
rectors: C. R. Elliott, A. L. W. Miller 
and H. W. Russell. 


Rocuestrer, N. Y.—J. B. Snyder Sup- 
ply and Electrice Company. $25,000. 
Directors: C. E. Snyder, W. C. Burnette 
and W. L. Peacock. 


HorEwELL, N. J.—Hopewell Electric 
Light, Heat and Power Company. $100,- 
000. Incorporators: C. P. Fitch, S. H. 
Blackwell and J. B. Hill. 


SYRACUSE, N. Y.—Automatic Trolley 
Catcher and Controller Company. $100,- 
000. Directors: H. D. Milloy, J. H. 
Devire and W, S, Farmer, 
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Fostoria, OH10—Ohio Northwestern 
Railway Company. $2,000. Incorpo- 
rators: W. J. Clark, John A. and H. E. 
Bradner and others. 


Towson, Mp. — Suburban Telephone 
Company of Baltimore County. $10,000. 
Directors: J. A. Sheridan, Richard Vin- 
cent, C. R. Mace and others. 


Baitinc HorrLow, L. I.—Baiting Hol- 
low & Roanoke Telephone Company. 
$500. Directors: M. V. and C. V. Young, 
C. Werner and G. F. Terry. 


AUGUSTA, Me.—Harpswell & Bruns- 
wick Electrie Railroad Company. $100,- 
000. Incorporators: J. O. Bradburg, C. 
B. Harrison and H. L. Pettingill. 


CoLCMBES, Onr1o—Columbus Grove & 
Southwestern Railway Company. $25,- 
000. Incorporators: A. G. Grant, H. A. 
Fischer, G. B. Durnell and others. 


ELIZABETH, N. J.—Union Township 
Electric Company. $2,000. Incorpo- 
rators: John, Hamilton F. and J. H. 
Kean, J. W. Whalen and Frank Bergen. 


TRENTON, N. J.—United Telpherage 
Company; $1,500,000; incorporators: C. 
M. Clark, Henry Mel. Harding, W. T. 
Wallace and H. H. Tyndale. Southern 
Telegraph Company; $100,000; incorpo- 
rators: S. Duncan, J. T. Landis and G. H. 
B. Martin. 


SepAaLIA, Mo.—The Sedalia Electric 
Light and Railway Company was recently 
sold at commissioner’s sale to W. B. 
Broomall, of Philadelphia, Pa., for $10,- 
000. Mr. Broomall represented the first 
mortgage bondholdergand the road is now 
subject to $250,000 indebtedness. 


East Sr. Lovis, ILL.—Winstanley 
Electric Light, Power and Gas Company ; 
$2,500; incorporators: W. W. Dean, H. 
P. Taussig and M. C. Gautier. Win- 
stanley Park Railroad Company ; $10,000 ; 
incorporators and directors: D. P. Alex- 
ander, J. Voitleine, C. White, E. O’Con- 
nell and B. B. Smith. 


CottumBus, On1o—Girard & Lowell- 
ville Belt Line Railroad Company and 
the Girard, Thornhill & Haselton Rail- 
road Company. Incorporators: C. W. 
French, T. W. Sanderson, L. E. Cochran 
and others. The two companies will be 
consolidated under the name of the 
Youngstown Belt Line and Terminal 
Railroad Company. Capital not stated. 


a— » Ir 
Account of Fire Exaggerated. 


The National Carbon Company, Cleve- 
land, Ohio, had a small fire on March 
18, the extent of which was greatly ex- 
aggerated by the daily papers, the state- 
ment being made that the works were 
totally destroyed, when, as a matter of 
fact, only the laboratory was damaged. 
The company says that the fire will not in 
any way interfere with its filling orders, 
the factory not having been shut down for 
even an hour, 
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President McKinley to Open Pan- 
American Exposition from His 
Private Car. 

Plans have been decided upon for the 
opening of the Pan-American Exposition 
in Buffalo, N. Y., on May 1, at which time 
President McKinley and his cabinet are 
expected to be on their way to the Pa- 
cifie coast. The President’s train will be 
connected by telegraph with the Temple 
of Music and direct telegraphic communi- 
eation will also be established with the 
executive offices of the presidents of all 
the republics in the western hemisphere 
and the Governor-General of Canada. At 
exactly two o'clock, Buffalo time, all these 
gentlemen will touch electric buttons which 
will each start a piece of machinery of the 
Exposition, at the same time sending a 
message of greeting. Then President 
McKinley from his special car will start 
the great fountain pumps, sending his 
message of congratulation to the people 
assembled on the occasion of the opening. 
The details connected with this novel and 
remarkable arrangement are now’ being 
worked out and it is believed will prove 
entirely satisfactory. 

———_ o> 

The Metric System in the British 

Empire. 

At the congress of Chambers of Com- 
merce of the British Empire, held in 
London in June last, the following reso- 
lution was passed: “That. this congress 
is of opinion that the metric system of 
weights and measures should, as recom- 
mended by a select committee of Parlia- 
ment in 1895, be legalized in all parts of 
the Empire (excepting India) for all 
purposes, and after a period of two 
years be everywhere rendered com- 
pulsory by act or ordinance, and that 
meanwhile the system should be thor- 
oughly taught in all public elementary 
schools as a necessary branch of arith- 
metic, and that copies of this resolution 
be sent to Her Majesty’s Government, 
and Her representatives in the colonies 
with the request that they will give im- 


mediate and full effect to the proposals 
contained therein.” 


=> 
Automobiles in The Sahara Desert. 
The great Desert of The Sahara, in 
Africa, isthe last place to be invaded by the 
automobile and two machines, belonging 
respectively to two Belgian barons, MM. 
Joseph Pierre and de Crawhez, are said 
to have made a great sensation near Lag- 


houat. The natives who were passed by 
the machines on the route are said to have 
appeared surprised and frightened, and 
ran, shouting, away. “They are the devil’s 
machines,” said the natives, 
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Press despatches from Houston, Tex., 
state that the Beaver Valley Traction 
Company will soon put new cars on its 
lines. 

A company known as the Kettle River 
Power Company, of England, has recently 
been incorporated with a capital of $1,- 
000,000 to acquire the rights of the Cas- 
cade Water, Light and Power Company, 
Limited, and perform similar work. 


Mr. W. C. Coffin, the New York elec- 
tric railroad expert who was recently re- 
tained by the officers of the company which 
will build a line between Canisteo and 
Jasper, N. Y., states that it will cost ap- 


proximately $12,000 a mile to build the 
road. 


A large electric power plant is soon to 
be established on the slope of Mt. Hamil- 
ton, about 20 miles from San Jose, Cal. 
A reservoir three miles long and half a 
mile wide is to be constructed to receive 
the waters of Santa Ysabel Creek, and the 
plant when completed will develop 5,000 
horse-power. | 

Mr. David Wilson, of Tacoma, Wash., 
is reported recently to have organized a 
company to develop and utilize the water 
power of the Spokane River Falls. The 
company will expend about $200,000 dur- 
ing the year in building a power plant 
which will furnish energy for use through 


the Big Bend country for a radius of 50 
miles. 


At the recent meeting of the Ottawa, 
Canada, Electric Railway Company offi- 
cers were elected for the ensuing year, and 
the reports presented showed that the 
company carried 7,940,656 passengers dur- 
ing 1900, an increase of 2,000,000 over 
1899. This company is introducing an 
electric sweeper built on a new principle, 
having double the power of other sweepers, 
having two 00-horse-power motors. 


A bill was recently presented to the 
Connecticut General Assembly to compel 
every electric railroad in the state to sup- 
ply a map of its lines. The author of the 
hill, Professor W, H. Brewer, of the Yale 
Scientific School, stated that his object in 
introducing the measure was to ascertain 
whether responsible parties were in charge 
of the lines and to determine whether 
charters had been gotten for the purpose 
of preventing some one else from building. 


A company of Kansas capitalists has 
been formed in Independence, Kas., to put 
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in an electric railroad line connecting the 
three natural gas towns of Montgomery 
County. The route for the line has been 
laid out and preliminary surveys com- 
pleted. The system is intended to handle 
freight as well as passengers, and as Cher- 
ryvale, Coffeyville and Independence have 
up to this time grown so rapidly it is be- 
lieved that the road will be a paying in- 
vestment. Mr. I. B. Wallace is one of the 
backers of the system. 


Surveys have recently been made along 
the Cranbury turnpike from New Bruns- 
wick, N. J., to Cranbury, and it is reported 


| 


| 


R 


Fig. 2.—HAND-OPERATED REVER- 
SIBLE RHEOSTAT CONTROLLER. 


that the Somerset & Middlesex Traction 
Company intends to extend its New Bruns- 
wick & Milltown lines in the direction of 
Cranbury. The merchants of New Bruns- 
wick are cager for the construction of such 
a line, as they believe it will bring to town 
a great deal of the country trade which it 
is now difficult to obtain. 


If the franchise of the Chicago, Ill., 
City Railway Company is extended for 
a period on terms satisfactory to both 
the company and the municipality the 
traction company will expend $9,000,- 
000 for the construction of a new plant 
and the purchase of an entire new equip- 
ment. 
operate its lines by the overhead trolley 
system, President D. G. Hamilton says he 
is willing to operate the cars in the down- 
town districts by means of the under- 
ground system. 


Capitalists in the East are said to be 
figuring on the investment of $5,000,000 
in some of the public utilities of San 
Jose, Cal., and the near-by towns, the pur- 
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While the company desires to 
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pose involving the extension of electric 
railroads on both sides of the bay from 
San Jose to Alameda, Oakland and San 
Francisco. Mr. J. H. Henry, president 
of the San Jose & Santa Clara Street Car 
Company, said that a plan had been under 
way for some time for combining the 
Oakland, Hayward, Peresidio, San Jose 
and Santa Clara roads under one manage- 
ment, besides the electric lighting of San 
Jose and other neighboring cities. The 
capitalists who succeeded in bringing about 
the consolidation of the St. Louis, Mo.. 
lines are said to be behind the present 
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HEOSTAT WITH INTERLOCKING SWITCHES. 


movement and are reported to be from 
Boston and New York. Their identity 
was, however, not made public. 


Messrs. A. L. Johnson, of New York, 
and R. E. Wright, of Allentown, Pa., are 
said to be at the head of a number of 
capitalists and promoters who intend to 
establish direct trolley connection between 
Philadelphia and New York, and to give 
Philadelphia three-cent flat fares. If the 
plan is successful the new line will be 
brought directly down Broad street in 
Philadelphia, and a local service with 
three-cent fares and a universal transfer 
system will be established in that city. 
The New York line will be run at a guar- 
anteed speed of 50 miles an hour, the fare 


between Philadelphia and New York being — 


50 cents. The syndicate which Messrs. 
Johnson and Wright represent is the one 
which now owns the Lehigh Valley Trac- 
tion Company, which operates 175 miles 
of road in the Slatington coal district, 
and has a clear right of way already from 
Trenton to the Philadelphia city line, 
most of the road between those two cities 
being finished. Further mention of the 
company’s plans will be made in a later 
number of the ELECTRICAL REVIEW. 


March 30, 1901 


National Electric Trades Association 
Meeting. 


The regular annual meeting of the Na- 
tional Electric Trades Association was held 
on March 24, in Chicago, Ill, at the Grand 
Pacific Hotel, and delegations from New 
York, Philadelphia, Boston and Balti- 
more were handsomely entertained by the 
local association with a dinner at the 
Union League Club and a theatre party 
afterwards. A most enjoyable meeting 
was held, and officers were elected for the 
ensuing year: President, Mr. W. M. 
Carpenter; vice-president, Mr. C. B. 
Price; general secretary and treasurer, 
Mr. Frederick P. Vose; board of man- 
agers, Messrs. W. M. Carpenter, of the 
Western Electric Company, Chicago, 
chairman; C. M. Wilkins, of Partrick, 
Carter & Wilkins, Philadelphia; F. D. 
Lawrence, of the Standard Electric Com- 
pany, Cincinnati; C. B. Price, of Pettin- 
gill-Andrews & Company, Boston, and R. 


Fic. 3.—PRINTING-PRE8S 
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E. Gallagher, of the New York Insulated 
Wire Company. The next meeting of 
the association will be held in March, 
1902, at Philadelphia. The session just 
held in Chicago is said to have been one 
of the most enjoyable meetings ever -held 
by the association, and the genial liberality 
of the Chicagoans was highly appreciated 
by the visitors. 


<. — 
LEGAL NOTE. 

An injunction has been issued by Judge 
E. H. Lacombe, of the United States Cir- 
cult Court for the Southern District of 
New York, against the Lorain Steel Com- 
pany, on the suit brought by the General 
Electric Company, alleging infringement 
of Anderson’s patent of October 1, 1889, 
on spring contacts for improving the con- 
ducting qualities of trolleys. 
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Some Novel and Interesting Rheostat 
Apparatus. 


Hardly any appurtenance of the elec- 
trician has been developed more rapidly 
and thoroughly than the rheostat. In the 
early days the resistance box was always 
a clumsy contrivance—also very liable 
to be a dangerous one—but the modern 
rheostat is of extraordinary compactness 
and efficiency and fully meets with the re- 
quirements for safety imposed by boards 
of fire underwriters upon such apparatus. 
The accompanying illustrations show some 
recent apparatus of this kind constructed 
by the Cutler-Hammer Manufacturing 
Company, of Milwaukee, Wis. 

In Fig. 1 is shown a multiple-switch 
automatic starting rheostat, with inter- 
locking switches. This method of making 
a motor-starting rheostat is entirely dif- 
ferent from that ordinarily practised and 
used for small motors, since the sliding 
contacts are entirely superseded and a 
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system of switches substituted for them.. 


In building starting boxes, having a slid- 
ing contact working over a divided arc, it 
has been necessary to divide the resistance 
into a very large number of parts so as 
to cut down the sparking when the con- 
tact is moved from one to the other. With 
the system here illustrated it is claimed 
that there is no sparking whatever at the 
switch in starting a motor, whether or not 
its load be connected, and that it is not 
necessary to divide the rheostat into so 
many sections. The switches make con- 
tact by means of a large number of thin 
leaves of brush copper which press against 
a hard-rolled copper surface with just suf- 
ficient scraping motion to keep all the sur- 
faces clean and bright. Switches built 
on this principle, it is stated, will carry 
250 amperes per square inch of contact 
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surface without heating, whereas the or- 
dinary commercial knife-switch is rated 
by the underwriters at only 50 amperes 
per square inch. 

Referring to the illustration, the first 
switch on the left-hand side is held closed 
by an electromagnet, and all the other 
switches are held closed by latches. In 
front of each switch is a pivoted cast-iron 
stop so arranged that no switch can be 
closed until the one next to it on the left 
has previously been closed. These stops 
therefore constitute the interlocking 
mechanism. When the current is shut 
off the first switch on the left opens and 
allows the stop on switch No. 2 to drop so 
that this also opens, releasing the catch 
on No. 3, and so on until all the switches 
open automatically. 

Fig. 2 shows a hand-operated reversible 
controller rheostat of a type designed es- 
pecially for connection with electric crane 
and hoist motors or elsewhere where a re- 
versible motor is necessary. The illustra- 
tion so well shows the construction of this 
controller that a description seems un- 
necessary. 

The control of printing-press motors, 
especially those direct-coupled to large 
presses, has been an exceedingly interest- 
ing and complex problem to the electrical 
engineer. In Fig. 3 is shown a controller 
for this class of work which has been 
evolved as the result of considerable ex- 
perience in constructing this class of ap- 
paratus. In setting up the plates on 
the rollers of a large newspaper press, for 
example, it is necessary to be able to turn 


=. the cylinders slowly but positively over 


a very small portion of one revolution. 
The press must be stopped and started 
oftenand driven along inch by inch during 
the “make-ready” process. The second 
operation, which is threading in the paper, 
requires a slow, steady speed and very ac- 
curate control. The controller here illus- 
trated combines in itself means for con- 
trol to produce all these desired speeds. 

In Fig. 4 is shown an interesting ap- 
paratus used in theatres for the control 
of groups of lights and known technically 
as a “dimmer.” The conducting material 
in the flat rheostat is imbedded in an in- 
sulating compound and completely en- 
closed in a metallic casing. The facility 
with which these instruments lend them- 
selves to grouping together in banks is 
readily seen in. the illustration, which 
shows several of them so mounted to- 
gether. ‘The steps are graduated so that 
there is no perceptible jump of the light 
in passing from one to its neighbor, and 
perfect control is given between full 
candle-power and the “red-hot hairpin” 
stage. 
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Industrial 


Notes a a 


EMERSON ELECTRIC MANUFACTUR- 
ING COMPANY is sending out its daily re- 
minder desk calendars for 1901, and will be 
pleased to mail a copy on application to any 
electrical man. 


THE MORRIS ELECTRIC COMPANY, 15 
Cortlanac street, New York, is issuing its 
“Advertiser” and the current issue contains 
Professor Elihu Thomson’s Sun article on 


“Progress in Electricity in the Past Cen- 


tury.” 


THE DE DION-BOUTON MOTORETTE 
COMPANY, Brooklyn, N. Y., has made a con- 
siderable reduction in the prices of its 
smaller sizes of imported gasoline motors, 
used particularly for bicycles, tricycles and 
small automobiles. 


THE ELECTRIC APPLIANCE COMPANY, 
Chicago, Ill., states that it is making large 
shipments of Packard transformers. The com- 
pany has the western agency for these trans- 
formers and states that business is very 
active in that line. - 


THE KELLOGG SWITCHBOARD AND 
SUPPLY COMPANY, Chicago, Ill., has issued 
Bulletin No. 2 on small Kellogg switch- 
boards. The book contains much matter of 
interest and will be mailed upon application 
to any telephone man interested. 


BROWN & McLAIN, 41 Federal street, 
Boston, Mass., are selling agents for the 
Mitchell Gas Generator and Burner Com- 
pany, and are sending out literature relative 
to that company’s product. The agents are 
a new firm and have only recently started 
in business. 


THE AMERICAN ELECTRIC TELE- 
PHONE COMPANY, Chicago, Ill, has re- 
cently sent out, with its compliments, a vul- 
canized rubber watch charm in the shape of 
a telephone receiver, stamped in silver with 
the company’s name upon the mouth-piece, 
and mounted in gold. 


THE AMERICAN ELECTRIC FUSE 
COMPANY, New York and Chicago, is mak- 
ing a specialty of switchboard lamps for 
telephone service. This company has re- 
cently issued a new catalogue apropos of 
fuses, fuse wire, fuse blocks, fuse links, 
McIntire and American connectors, dis- 
tributing boards and magnet wire. 


THE SPRAGUE ELECTRIC COMPANY, 
New York city, has issued its catalogue No. 
303 of Lundell fan motors for the coming 
season. The catalogue embodies the princi- 
pal features of the fans, contains matter 
of considerable interest and will be mailed 
upon application. The frontispiece shows a 
Lundell fan in operation in the far north. 


THE NEW YORK CENTRAL & HUD- 
SON RIVER RAILROAD has contracted 
with the American Bridge Company for two 
draw bridges, which are to be operated by 
gasolene engines; one of them to be located 
near New Hamburg, N Y, and the other 
one near Little Ferry, N. J. Both are 
oe plate girder bridges with double 
track. 


THE COLONIAL ELECTRIC COMPANY, 
Ravenna, Ohio, manufacturer of incandes- 
cent lamps, is advertising and quoting prices 
on a unique system for buyers of incandes- 
cent lamps known as the “future delivery 
contract,” which, it is claimed, enables the 
consumer to buy lamps very low, and to re- 
ceive these lamps under a complete guar- 
antee. 


THE AMERICAN TOLL TELEPHONE 
COMPANY, Cleveland, Ohio, has made some 
most interesting accomplishments in the de- 
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velopment of automatic toll telephone boxes 
for pay stations. This company has re- 
cently issued a catalogue showing the gen- 
eral principles of construction, and types of 
toll boxes, which will be of interest to tele- 
phone exchanges. 


THE HUNTER FAN AND MOTOR COM- 
PANY, Fulton, N. Y., is ready for immediate 
shipments of the newest types of the Tuerk 
alternating-current ceiling fans. This com- 
pany is represented by E. B. Latham & Com- 
pany, 136 Liberty street, New York, as gen- 
eral agent and for export patronage. Its 
western agent is the Western Electric Com- 
pany, Chicago, Ill. 


THE AMERICAN BRIDGE COMPANY 
has secured the contract for the bridge over 
the South Shrewsbury River at Seabright, 
N. J. This contract includes furnishing 
cylinder piers and abutments, four deck- 
plate girder spans, and one draw span 220 
feet long. The bridge will have a 30-foot 
roadway, and two seven-foot sidewalks. The 
contract is with Monmouth County, N. J. 


THE SEABOARD AIR LINE RAILWAY 
COMPANY, Portsmouth, Va., is mailing its 
calendars for 1901 and will be pleased to 
send them postpaid with its compliments to 
any one who desires them. The board por- 
tion of the calendar is decorated with roses 
and a half-tone likeness of a little girl look- 
ing at the route of the railway, while from 
the bottom of the card depend the twelve 
sheets containing the calendar proper. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, Pa., manufact- 
urer of the chloride accumulator, announces 
that a sales office has been established at 
Cleveland, Ohio, and Mr. E. V. Stebbins, for- 
merly of the Philadelphia staff, has been 
placed in charge as manager. The office will 
be located in the New England Building, and 
all business from this territory will be 
handled by Mr. Stebbins with promptness. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., are mailing 
their general circulars and with them are 
sending testimonials from students who 
have completed their courses and improved 
their positions accordingly. Some of the 
testimonials are of unusual interest and 
seem to indicaie that the courses furnished 
by the schools are all that they are claimed, 
being a highly reliable and trustworthy in- 
stitution. 


THE CENTRAL ELECTRIC COMPANY, 
Chicago, Ill., has the sales agency for a new 
incandescent lamp called the “Hylo” paper 
filament lamp, having two distinct filaments, 
one giving one and the other 16 candie- 
power. Changing the light from high to low 
power is done by slightly turning the lamp 
in the socket. This is said not to introduce 
a resistance as ın other regulating lamps as 
the changing mechanism is a part of the 
lamp not requiring a special socket. The 
lamps are made in Edison, T-I, and S-M 
bases from 50 to 125 volts. 


THE SIEGRIST LUBRICATOR COM- 
PANY, St. Louis, Mo., announces that on 
account of its increasing business the prop- 
erty at the northwestern corner of Second 
and Vine streets has been purchased and on 
this a four-story brick structure will be 
erected. The company also announces that 
the Anheuser-Busch Brewing Association has 
specified the Siegrist system of automatic 
lubrication for its new lighting plant, and 
the Memphis, Tenn., Light and Power Com- 
pany also ordered the Siegrist lubricators 
for its entire station. 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, Jersey City, N. J., is pushing the sale 
of its flake graphite which is of particular 
value to users of machines. The Dixon com- 
pany states that its graphite has been used 
with marked results in freedom from fric- 
tion and in better appearance of type work 
upon linotype machines, and western users 
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are said to have stated that it preve 
66 +E n 
whiskers” on the type. Samples will ‘ed 
sent to any one interested in the matter. 


THE LINCOLN ELECTRIC COMPANY 
73 Untario street, Cleveland, Ohio, is mak. 
ing a line of bipolar, multipolar and 
aiternating-current dynamos and motors; 
also motors for elevators, plating dy- 
namos and rotary transformers. These 
machines are fully and well illustrated in 
a recently issued catalogue. During the 
past year the Lincoln machines have re- 
ceived many and strong endorsements from 
discriminating engineers. 


THE MANHATTAN GENERAL CON. 
STRUCTION COMPANY, 99 Orange street, 
Newark, N. J., has issued its bulletins No. 
13-A, 15-A, and 114-C, dealing respectively 
with the Manhattan multiple alternating en- 
closed arc lamp, Manhattan multiple direct- 
current and the Manhattan series a:cernat- 
ing enclosed arc systems in connection with 
the Manhattan regulator. These bulletins con- 
tain full descriptive matter of the company's 
product, illustrated with numerous half-tone 
engravings and will be mailed upon appli- 
cation to any one interested. 


THE NORTH ELECTRIC COMPANY, 
Cleveland, Ohio, will soon issue its new 
opera “To Win Thee Favor” and by way of 
introduction makes a “44 calibre” offer with 
special reference to introducing its bridging 
exchange telephone instruments. The com- 
pany also advertises its Peerless trio and 
gives as the cast of the opera: Mr. “F.” 
Desk-Set; Mlle. Type “E”; Mr. Twin Set, and 
as heavy villain ‘‘His Majesty The Telephcne 
Imp, now at large.” These mummers will 
be “supported by a full chorus with no vital 
parts exposed.” The company will be pleased 
to mail all its descriptive matter to any one 
interested. 


THE MOLONEY TRANSFORMERS have 
proven in practice that the careful design 
they embody has been consistently worked 
out and carried into effect. It is claimed by 
the makers, the Moloney Electric Company, 
of St. Louis, that they unite with close regu- 
lation, high efficiency and the smallest losses, 
both in the copper and iron, that can com- 
mercially be produced. In addition to this 
particular care is given to the insulation of 
the working coils and the whole instrument 
is put together in a solid and mechanical 
fashion, insuring it from accidental damage 
and tending to long life and inexpensive 
maintenance. 


THE WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY, East Pitts- 
burgh, Pa., has recently issued a very hand- 
8»me book describing its electric locomotives 
roz mine haulage. The Westinghouse com- 
pany in building these locomotives acts in 
connection with the Baldwin Locomotive 
Works and the product is the result of their 
combined genius. The book in question is a 
handsome 75-page catalogue, profusely illus- 
trated with fine half-tones and fully main- 
taining the excellent reputation for good 
work established by the Westinghouse com- 
panies’ publishing department. The book is 
of particular interest to mining engineers 
and will be mailed upon application to the 
company. 


THE OLDS MOTOR WORKS, Detroit, Mich., 
announces that although its factory was 
seriously crippled by fire on March 9 it will 
be only about 30 days behind in the fulfill- 
ment of its automobile orders, as all the pat- 
terns and drawings were saved, together 
with large quantities of material in the com- 
pany’s warehouses, which were not de- 
stroyed. The Lansing plant, by running day 
and night, will be able to take care of all 
orders for gasoline engines, and the company 
expects by the last of April to have a ca- 
pacity of 10 completed automobiles per day. 
At the present time the company has orders 
for 334 Oldsmobile gasoline runabouts 
booked and these will be taken care of within 
the next two months so that orders for May 
delivery can now be cared for. 
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The report of the president pro tem of 
the American Telephone and Telegraph 
Company, presented to the stockholders at 
their recent annual meeting and printed 
in last week’s issue of the ELECTRICAL 
REVIEW, is one of the most interesting 
documents that has been made public for 
a long time. The statistics contained in 
it concerning the growth and extent of 
the Bell telephone business in the United 
States are of extraordinary interest, and 


some of the averages attract attention be- 
cause of their unexpectedness. The increase 
in the company’s business during the year 
1900 was marked especially in the mileage 
of wire put up. This has increased over 
300,000 miles, the total mileage at pres- 
ent being 1,354,202, or more than five 
times the distance from the earth to the 
moon. 


NEW YORK, SATURDAY, 


ELECTRIC RAILWAYS ON A GREAT 
SCALE. 


The development of the electric railway 
in this country has resulted in an almost 
complete standardization of the street and 
inter-urban railway systems along the well 
known lines, employing direct current at 
from 500 to 600 volts and using axle sus- 
pended motors, working through a single 
reduction gearing to the axks. Our neigh- 
bors on the other side of the Atlantic have 
recently been experimenting with more or 
less success with alternating-current sys- 
tems of distribution and operation for elec- 
tric railways. 

In this country the alternating-current 
system has been used for distribution 
with great success, in many cases where 
long lines have to be operated from a sin- 
gle station, but hitherto practically no 
effort has been made to operate polyphase 
motors directly upon moving cars. This 
is notwithstanding certain exceedingly im- 
portant features which are noticed in con- 
nection with the working of these motors, 
and also notwithstanding the extraordi- 
nary simplicity and cheapness of methods 
of distribution and generation employed 
for these currents. The induction motor 
has been highly perfected and is to-day 
as reliable as the direct-current motor, 
while far more simple. In consequence 
there has been much argument in regard 
to the equipment of moving trains with 
motors of this type. 

Tt may be of interest to describe at some 
length the advantages and disadvantages 
of the polyphase system as contrasted with 
the direct-current system for this purpose. 
In the first place no polyphase system can 
be conducted with less than three con- 
ductors. In the case of a railway this 
means two working conductors and the 
track, or else three conductors suspended 
above the track or installed as additional 
conducting rails. In either case the diffi- 


culties involved in switching and in cross- 


ing become of the greatest importance and, 
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so far, there has not been proposed an en- 
tirely practicable solution for this prob- 
lem. In heavy railway work, especially, 
it is necessary for the trains to have full 
power in passing turn-outs or upon 
switches, and all who can remember the 
experience with the early double trolley 
direct-current roads will understand that 
even with low pressures the switch problem 
will be one of great difficulty. 

Another obstacle in the way of the suc- 
cess of polyphase systems is the fact that 
induction motors have a bad power factor, 
especially when the air-gap in them is 
large. The conditions under which rail- 
way motors, of whatever type, are operated 
are such as to necessitate a comparatively 
large air-gap and thus, by reducing the 
power factor of the machines, to nullify 
in large measure the advantage gained by 
ease of conduction and the employment of 
high voltages. 

The third disadvantage of the induction 
motor is that it is in its operation essen- 
tially similar to the shunt motor and does 
not possess the qualities of powerful torque 
at starting and ability to give high ac- 


eeleration to the train which is so ad- 


mirably shown in the direct-current series 
motor. These three disadvantages are 
practically all that beset the polyphase ma- 
chine. 

On the contrary, its advantages are 
numerous and important. It has no com- 
mutator and thus the weakest point in the 
ordinary electric railway system is im- 
mediately removed. In the second place, 
since its control can be accomplished en- 
tirely by manipulation of the secondary 
current in it, any voltage which safely 
may be insulated can be employed upon 
the trolley line and led directly into the 
primary circuit of the machine without 
endangering in any way the operatives 
who control it. This permits very high 
voltages to be used, with a corresponding 
saving in the cost of copper and a lower- 
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ing of the fixed charges for interest on the 
plant. 


_ In the third place the induction motor, 
unlike the 
easily made to restore power to the line 


direct-current machine, is 


when the train is running down hill, and 
in large installations comparatively well 
loaded, this restoration of power may ef- 
fect a saving of 30 or 40 per cent of what 
would be required were the operation of 
Taking, 
therefore, these advantages into considera- 


the railway by direct current. 


tion, it is evident that there is room for the 
serious study of the polyphase railway 
question so that the great advantages 
enumerated may be availed of while the 
disadvantages may be set aside. 

How to overcome the trouble with the 
double or triple conducting system is the 
principal question involved. It is quite 
possible to foresee methods by which the 
bad power factor difficulties may be com- 
batted with success, and on certain classes 
of railways heavy starting torque is by no 
means so necessary as powerful working 
torqueand ability toclimb hills at full speed. 
The whole question really simmers down 
to a discussion of the best method of oper- 
ating a double or triple trolley system upon 
which high voltage is employed. Upon 
the solution of this problem probably rests 
the future of alternating-current electric 
railway practice; and upon the develop- 
ment of a proper alternating-current sys- 
tem of railway propulsion rests the still 
greater question of the electrical equip- 
ment of existing main line steam railways. 


THE MECHANIC OF THE FUTURE. 

The consensus of opinion among intel- 
ligent foreign observers of our industrial 
situation is that a large proportion of the 
extraordinary advance in American indus- 
trial activity has been due to the character 
of the worker in our shops and factories. 
The American mechanic has for a long 
time stood as a type of what is best in his 
line and, to-day, probably there are no bet- 
ter workers, no more skillful and efficient 
operatives in the world than we have at 
our command in the great shops and in- 
dustrial enterprises of the United States. 
These men are the result of a system which 
unconsciously has produced a type of oper- 
ative greatly superior to any other that 
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has yet appeared. ‘The system of ap- 
prenticeship and direct instruction in the 
shops, combined with free education and 
the payment of a sufficient wage to enable 
the laboring man to enjoy the benefits of 
culture and recreation elsewhere denied 
him, have worked together to the produc- 
tion of the superior product known as the 
American mechanic. The question that 
should now be prominently before our 
manufacturers and others who employ 
labor is: What methods shall we take to 
perpetuate this stock, and how shall we 
best educate the rising generation to take 
the place of those who are our industrial 
bulwark to-day ? 

That this question is not receiving 
proper consideration in many quarters is 
painfully evident to any one who will 
make a tour of inspection of our great 
industrial enterprises. The apprentice 
system is practically dead and so far noth- 
ing seems to have appeared that can fully 
take its place. Schools of technology are 
springing up in many quarters, and no 
one can deny that the young men grad- 
uated from them have a certain founda- 
tion of knowledge which may be in the 
future beneficial to them. But the re- 
quirements of our shops are not to be satis- 
fied by the graduates of schools of handi- 
craft and technology ; what the shop wants 
is experienced men, and the main question 
is, where can the man get the experience 
before he comes to the shop to sell it? 

One thing is very certain and that is 
that he can not get the experience that 
With 
the proper opportunity to put into prac- 


is necessary to him in the school. 


tice his knowledge after leaving school he 
will become in a few years a mechanic of 
the very best and highest type; but with- 
out this opportunity—and too often pov- 
erty prevents the seizing it—he is of little 
value when he first comes seeking employ- 
ment. Certain influences have worked 
strongly in this country for the abolish- 
ment of the apprentice system, but their 
policy has been short-sighted and the re- 
sult, it is feared, will be seen in the indus- 
trial situation of the United States within 
the next generation. 

The subject is one worthy the close and 
careful attention of all men who are inter- 
ested in the maintenance of our industrial 
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supremacy and of our great manufactur- 
ing trade. Manufactures can not be car- 
ried on without men and the necessity for 
good men is daily growing stronger. It 
is true that each labor-saving machine 
that is installed takes the place of a cer- 
tain number of operatives, but it is equally 
true that the operation of these labor-sav- 
ing machines themselves calls for intelli- 
gence and skill of a higher grade, and ab- 
solutely necessitates the presence in every 
shop where they „are used of mechanics 
trained in the best tradition of their art. 
Where are these men to come from in the 
future, and what can we best do to train 
the boys now about to enter employment 
so that the race may be perpetuated ? 

It would be a crime were the American 
mechanic to be allowed to become extinct. 
Yet to the studious observer it is evident 
that nothing short of extinction menaces 
him in the industrial] situation as we see 
it to-day. This unfortunate condition is 
by no means the result of any premeditated 
plan, but is the outgrowth of conditions 
which have been brought about in the ef- 
fort to better the condition of working 
men by both men and employers. In op- 
posing the policy of employing appren- 
tices the labor unions have not looked far 
into the future, but have struck a mortal 
blow at the industries upon which the de- 
scendants of their members must live. 
No doubt by this time the error of this 
point of view has become widely recog- 
nized, and it is likely that if manufact- 
urers should take some definite step to- 
ward introducing the apprentice system 
largely again, and providing in some way 
for the instruction both in handicrafts 
and in the studies pursued generally in 
schools of a sufficient number of boys and 
young men, the result would be admirable, 
and the fine race of mechanics that has 
distinguished this country would flourish 
rather than fall into the decline preced- 
ing extinction. We have only to look 
across the Atlantic at England to see the 
condition here referred to in a little 
further stage of development. The pic- 
ture is by no means a pleasing one, and it 
seems time for the manufacturers in this 
country to act in order that their future 
salvation may be secured. 
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THE THEORY OF ALTERNATING DYNA- 


In other words, the effect of the variable Iz — I z = CA, — A,A = C;A. 
MO ELECTRIC MECHANISMS —XXII. 


capacity U, is to neutralize the reactive In the present instance the value 
effect of the constant inductance L, so chosen that 
thereby reducing the total reactance of 


the circuit and bringing the current more 
By a further adjustment a new modi- nearly into phase with the impressed 


fication may be introduced. When L, electro-motive force E. Ip Fig. 63 this 


was reduced to zero the circuit OA, became initia] change in C, causes the heel Cof the angle A,OA. But by construction 
non-reactive. In this condition, however, the electro-motive-force triangle to move OA is tangent to the locus circle AA,A, 
it contains an infinite capacity in series up to the position Cy, since UA, at A, therefore OA, is tangent to this 
with the resistance r. This may be Z— 2%, dy locus circle also at the point A; and, more- 
diagrammatically represented by inserting T i r? over, OA, is equal to OA, or the electro- 
the condenser C, in the circuit, as shown and the lag of the current behind OA is motive force acting upon the circuit OA,, 


Fig. 61, is equal to the impressed electro- 
motive-force E. Again the current is 
just as far in advance of the vector OA, 
as it lags behind the vector OA. 

If the capacity C, is made still smallerthe 
point C will move farther and farther up 
along the curve until it reaches and even 
passes the point A. Similarly, the current 
vector will constantly move over from the 
left to the right until OB not only reaches 
a position of coincidence with OA but 
passes it to take the position OB, in 
advance of OA. In the latter event the 
resistance electro-motive force will have 
attained a value and phase position equal 
to OC,; and as Iz, is always 90° behind 
OC, and proportional to the current its 
vector will be in the position A,A, the 
change in the value of C, having advanced 
the vector head at A, to the point A,. 
The reactance electro-motive force of the 
condenser is now completely in excess of 
the reactance electro-motive force of the 
induction coil, Fig. 61, since the former 
has a value CA, while the latter has a 
value of only A,A. ‘This makes their 
difference equal to the vector C,A, which is 
now the resultant reactance electro-motive 
force of the system. 

The last change in the capacity caused 
a great change in the electro-motive force 
acting on the circuit OA,, Fig. 61. Since 
it is equal to the resultant of I r, and I ti 
at all times it now has a value equal to 
OA,, which is 36 per cent greater than 
the impressed electro-motive-force E. 
This is the greatest electro-motive force 

which can occur in the circuit under the 
given conditions, as it marks the position 
in which the vector OA, passes through 
in Fig. 61. So long as the condenser has diminished. Thus the resistance electro- the centre of the locus circle AA, AOA, 
an infinite capacity its presence is not felt, motive force continues to increase along A,A,. It has already been pointed out 
but immediately upon its capacity being the vector locus OC,C,CC; of Figs. 62 and that OA, is the least electro-motive force 
reduced a marked change is noticeable in 63, and the current increases still further that can exist around the circuit OA,, 
the vector diagram illustrating the capacity along the locus OB,B,BB;. Consequently, Fig. 59, and OAs 18 in phase with OA,, 
effects. If a moderate reduction in the since it has already been shown that Iz, therefore the diameter AK, Fig. 62, of 
condenser capacity is made there is im- changes proportionally to I, the reactance the locus circle Tepresents the range of 
mediately in evidence a reactance electro- electro-motive vector of the circuit A,A the voltage variation at the terminals 
motive force that diametrically Opposes continues to increase along the periphery of the circuit 0A,. l 

the inductive reactance electro-motive of the locus circle A A,A:CA;, and in the The maximum value that I z, can attain 
force of the circuit A,A, Fig. 61. In present instance has a value equal to A,A. to for any value of z, occurs when Ay has 
Fig. 63 this condenser reactance electro- The resultant reactance electro-motive advanced to such a position that I z, is in 
motive force is shown as the vector CsAs. force of the system is equal to phase with the phase position of I r, when 


of z, is 
BY W. ELWELL GOLDSBOROUGH. 


2I2,=I12, 


therefore the resistance electro-motive- 
force vector OC, bisects the line A;A and 
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Fig. 63.—ALTERNATING-CURRENT MECHANISMS. 
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%,=0. If, therefore, we draw through 
A a line parallel to OC, the vector C,A, is 
determined and measures the maximum 
value of I z. At this time the value of 
the current OB, is small and approaching 
zero for still smaller values of C,. When 
finally, therefore, C,=0 the current 
vector will have passed to its zero value, 
and its vector head completed the circum- 
ference of the current locus circle. In 
the same manner the reactance electro- 
motive force will have completed the 
periphery of its locus circle and the re- 
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frequency of 60 cycles per second influ- 
ences the system. 

Determine the vector diagrams of the 
circuit when the reactance of the element 
M has the values 49 ohms, 18.5 ohms, 
zero ohms, 7.8 ohms, 33.8 ohms and 52.8 
ohms, respectively. 

By direct substitution in equation (187) 
the value of the current that will flow in 
the circuit under each condition of the 
reuctance of the element M is readily 
determined. Having knowledge of the 
several current values the electro-motive 


Element G: An Alternating Current 
Gencrator 


Element M: A 
Synchronous Motor 
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actance electro-motive force I z, will have 
made a revolution around the locus circle 
having its centre at O'. 


In Figs. 62 and 63 we have a graphical 
representation of the formula 
rè + (21 — z) 
in which E, (r,) and (z,) are constants, 
with z, = L, w, and (zi) has values rang- 
ing from — œ to + œ. When z =— œ, 
(z,) is an inductive reactance with L, = œ, 
and when z, = + œ, (zı) is due to a 
capacity C, = 0. Data for the construc- 
tion of the figures can be obtained by 
direct substitution of suitable values in 
(187), and in Example 13 is given the 
results of such work. 

Figs. 62 and 63 are typical of numerous 
phases of practical commercial working 
with alternating-current machinery in the 
distribution and transmission of power 
and their direct application to such prac- 
tical problems will presently be presented. 
Example No. 13. 

Given: A commercial circuit consist- 
ing of two principal elements G and M. 
Element G has a constant inductance of 
.041 henry and a negligible resistance, 
element M has a variable reactance rang- 
ing from a very high inductive value, 
through zero, to a very high capacity 
value. The resistance of element M is 
also negligible but it is connected with 
element G by a transmission line having 
a resistance of 25 ohms. An alternating 
electro-motive force of 1,000 volts at a 


forces in the several parts of the circuit 
are easily calculated as the 
Line electro-motive force 
=E.,=Ir, 
The reactive electro-motive force of the 
receiver M 
=H, =I 
The electro-motive force ac cross the 
line and receiver M 


Fr v E Ey = E: 

The reactive electro-motive force of 

element G 
= Eg = Ir 

The resultant reactive electro-motive 

force of the system 
=I (%,—2,)=Iz=E, 

These are tabulated in Table 5, and 
several sections of Figs. 62 and 63 show 
the exact vector diagrams corresponding 
to the several sets of data. 


The first set of values determined from 
zı = 49 are shown in Fig. 62, when 


OB, = I = 14.5 amperes. 
OC, = E, = 362 volts. 
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C,A, = E,, = 711 volts. 
OA, = E, = 793 volts. 
A,A = E, = 225 volts. 
CA = E, = 936 volts. 


In this case, since the cosine of the 
angle of phase difference between the im- 
pressed electro-motive force and the cur- 
rent is equal to the ratio of E, and E, we 
have 

cos $ = .362 and ¢ = 68°. 


In this instance the current lags 68° 
behind the impressed electro-motive force. 

The second set of values, in a similar 
manner, determines the positions of the 
vector heads, B,, C, and A, and thereby 
locate in correct position the various 
vector quantities. 

The ‘‘ blank ” set of values locates this 
simple vector triangle OCA, as the value 
of z, is zero, and therefore 


OB = I = 34 amperes. 
OC = E, = E, = 850 volts. 


CA = Ey — = 528 volts. 


X 


In this case the lag of the current is 32°. 

As the third, fourth and fifth sets of 
values are quite similar, only the fourth 
will be considered in detail. Here 


OB, = I = 32.3. 
OC, = E, = 804. 
C,A, = Ex = 1091. 
OA, = E, = 1356. 
A,A = E, = 502. 
CA = E, = 589. 


And it is seen that a very high voltage 
occurs across that part of the circuit 
which embraces the receiving element and 
the line; and that in spite of the line 
‘‘drop” of 804 volts the electro-motive 
force at the terminals of the receiving 
element is 1,091 volts, or 91 volts greater 
than the total electro-motive force im- 
pressed on the system. In this case the 
current is 36° in advance of the impressed 
electro-motive force. 

‘The problem points out very clearly 
the compounding effects that may be pro- 
duced by taking advantage of the condi- 
tions existing in a distributing system and 
using them to promote constant pressure 
regulation at receiving stations distant 
from the point of supply. 


TABLE 5. 
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ELECTRICAL PLANT OF THE CURTIS 
PUBLISHING COMPANY, PHILA- 
DELPHIA, PA. 


—a 


BY JOHN 8. GRIGGS, JR. 


When the history of the great indus- 
trial development just taking place is 
written it will be found that it is really a 
history of electrical equipment in most 


: cases, making possible the great savings 


and increased outputs which enable us to 
outdo the rest of the world. One of the 
fields in which most rapid strides are be- 
ing made is in printing, and the new 
mechanical plant of the Curtis Publish- 
ing Company, in Philadelphia, is one of 
the largest and most complete in this 
country. 

The requirements of printing-press con- 
trol are somewhat peculiar. When put- 
ting on plates or “making up,” the ma- 
chine requires to be moved a fraction of 
a revolution; when starting the press or 
putting the paper through, as in rotary 
presses, the speed must be very slow; when 
ready for operation it should be run slow- 
ly for a few moments to make sure of 
smooth operation ; the best running speed 
is not a fixed quantity, depending on con- 
dition of ink, quality of paper, etc., and 
yet this running speed should always be 
the very highest possible, to get the 
maximum output, and, of course, variable 
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still. Friction driving is very expensive 
and inefficient. Separate engines on each 
machine are very wasteful in their use 
of steam, including the large losses by 
condensation in the lines, besides being ex- 
tremely high in first cost. 
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engine; this friction load is seldom less 
than 40 per cent and is often as high as 
75 per cent of the total power developed ; 
it is almost a fixed quantity, and is just 
as great a source of loss when the shop is 
running at one-third or one-half capacity 


Fig. 1.—A VIEW IN THE ENGINE Room. 


Fig. 2. - MECHANICAL DRAFT PLANT. 


at will. No other power can approach 
electricity for this purpose, both as to its 
great convenience and perfect control, and 
its economy.  Belt-driven machinery, 
with either single or cone pulleys, is un- 
satisfactory and consumes an enormous 
amount of power in transmission, whether 
the presses are being operated or standing 


In manufacturing establishments of any 
character when the power is transmitted 
from a single engine by means of shafting, 
belting, gearing, etc., in what was former- 
ly considered the best method, the amount 
of power required to keep this transmis- 
sion machinery in motion is a large per- 
centage of the maximum power of the 


as when turning out the maximum. With 
the electric drive there is, of course, a 
small loss between the engine and the 
point where the power is applied, but in 
a properly designed system this loss, with 
everything running, is less than the fric- 
tion loss in a belted system, but this elec- 
tric loss is proportionately cut off when 
the various machines or departments are 
shut down, and docs not remain a drag on 
the generating plant. Such a system per- 
mits the operation of one department, or 
an isolated building, when necessary, and 
only that power is developed which is 
actually required. With two or more 
generating units in the power plant the 
load, whether large or small, can be taken 
care of advantageously, always running 
the unit or combination of units best 
suited to the requirements. In a business 
where it is often necessary for any reason 
to run some department for a few extra 
hours to catch up, or to provide for rush 
orders, this is of great advantage. Where 
belts and shafts are used the main steam 
plant must be at least twice as large as 
with the electric drive to provide the 
power to overcome the friction loss. So 
when all the elements of both methods 
are considered it is found that the first 


418 ELECTRICAL REVIEW Vol. 38—No. 14 


cost of the electric system is really less, 
cutting down the size of the power plant, 
and taking out the belts, line and counter- 
shafts on one side, and on the other add- 
ing the generators, motors and wiring. 
This is a fact which the writer has demon- 
strated in several factories, but one which 
is frequently overlooked. Taken in con- 
nection with the great economy in opera- 
tion of the electric drive it is the strongest 
possible argument for the latter modern 
method. 

The plant we are considering consists 
of a new mechanical building, seven 
stories high, running through from Apple- 
tree to Cherry street, occupying a lot 80 
feet wide and 180 feet deep, between 
Fourth and Fifth streets. It is directly 
in the rear of the executive building of 
the company, which extends through the 
block from Arch to Appletree street. 
The latter has been occupied for seven or 
eight years. The new building contains 
the printing and binding department on 
the first four floors; the fifth and sixth 
floors are given up to the mailing depart- 
ment and storage space for the monthly 
magazines, which are printed constantly 
during the month and stored until sent 
out to all parts of the country, at the 
proper time, to be issued simultaneously. 
The seventh floor is occupied by the type- 
setting and composing rooms, etc. It was 
desired to retain the basement of this 
building for paper storage, which necessi- 
tated placing the power plant in the base- 
ment of the executive building. This 
developed a number of puzzling questions, 
and made the installation of the machin- 
ery a much more difficult operation than 
usual in such cases. The power plant is 
designed to furnish light, heat and power 
to both buildings. The old building had 
800 incandescent lamps, two electric ele- 
vators, ventilating fans, etc. The new 
building has two 6,000-pound freight ele- 
vators, about 600 incandescent and 125 
enclosed arc lamps, besides all the ma- 
chinery. Before designing the generating 
plant a very careful investigation was 
made of the power required for the various 
machines. This information was secured 
by taking readings from similar machines, 
electrically operated, in the old pressroom, 
from previous experience and from a 
number of other sources. Combining all 
data and making allowance for natural 
growth to be taken care of by the power 
plant without increase, the plant was de- 
signed. It consists primarily of a three- 
unit plant; any two units are amply large 
to take the maximum load, leaving the 
third idle for any emergency. Machin- 
ery is no more infallible than the best of 
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men, and the third unit provides for occa- 
sional lapses which might otherwise prove 
disastrous, for a regular publication must 
come out on time and the subscribers do 
not wait, either patiently or silently, when 
their magazines are not received promptly. 

In order to obtain the space necessary 
for the power plant the rear elevator, 
which ran to the basement, was stopped at 
the street level, and the electric elevator 
machinery taken out and replaced by an 
electro-hydraulic machine, driven by a 
Quimby screw pump, located alongside 
the second elevator machine in the front 
end of the basement; a plunger elevator, 
running from the basement to the rear 
sidewalk, takes the place of the former 
car, which ran all the way down, and is 
operated by the same pump. It is used to 
handle ashes, etc. 

The steam plant consists of three Bab- 
cock & Wilcox cross-drum_ water-tube 
boilers of 250 horse-power each at a press- 
ure of 160 pounds. In order to get them 
into the basement, which was not very 
deep, it was necessary to underpin the 
side walls of the building, and, owing to 
the supporting columns, they could not be 
set in a battery, but are set singly. Pro- 
vision is made in the plan for adding a 
fourth if it should ever become necessary. 
The chimney in the building was orig- 
inally put in for heating boilers only, 
and was only 30 inches by 40 inches, and 
about 90 feet high. It was obviously too 
small for a %50-horse-power boiler plant, 
but, owing to conditions, the owners were 
anxious to avoid enlarging it so that an 
induced draft plant became a necessity, 
to give draft enough in the boilers and to 
force the gases up the stack. In order to 
get the best results from such a plant a 
600-horse-power Green economizer was 
put in between the boilers and the fans 
to serve the double purpose of raising the 
temperature of the feed-water and to re- 
duce the volume of the gases which the fans 
handle. The results are more than satis- 
factory. The economizer reduces the coal 
bills from eight to ten per cent, and at the 
same time so cools the gases that the power 
required torun the fans is less than half of 
that used when the economizer is cut out. 
The induced draft plant consists of two 
120-inch American fans, horizontal top 
discharge, so connected that either of them 
can be used. They are operated by eight- 
horse-power direct-connected electric mo- 
tors, with compound controllers, and can be 
run at any speed from 100 to 275 revolu- 
tions per minute. Asordinarily run they re- 
quire less than three horse-power, while the 


‘automatic tube scraper on the economizer, 
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which is only run an hour or two each day, 
takes less than half a horse-power. 

Steam from the boilers is carried in 
a short 10-inch extra heavy header, run- 
ning the length of the boiler room, from 
which run branches to the engines; im- 
mediately before entering the engine room 
the steam passes through a Stratton sep- 
arator, one on each branch, and from the 
separators to the throttle valves in long 
bends. In the engine room are the three 
large units for the regular work, supple- 
mented by a small one for the night and 
Sunday work, pumping, watchman’s 
lights, etc. The three large engines are 
1414 inches by 28 inches by 18 inches, 
Harrisburg four-valve tandem compound, 
running at a speed of 200 revolutions 
per minute, rated at 325 horse-power. 
The small engine is 11 inches by 12 inch- 
es, running at 275 revolutions and devel- 
oping 80 horse-power. Each of the 
large engines is direct-connected to a 
200-kilowatt, 250-volt, continuous-cur- 
rent Westinghouse gencrator, while the 
small one is 50 kilowatts. Current from 
these four generators is delivered to the 
main switchboard, each machine having 
its own panel, on which are mounted in- 
dicating and recording instruments, as 
well as the appliances for control. The 
switchboard, in addition to the four gen- 
erator panels, has two fecder panels on 
which are mounted the station ammeter, 
ground detector and the distributing 
switches to the various departments. 

In order to use the exhaust steam for 
heating and at the same time get the 


economy of compounding, some system ` 


of vacuum return was necessary to keep 
the back pressure off the low-pressure cyl- 
inders. For this purpose the Webster sys- 
tem was selected, with the result that the 
back-pressure line and the atmosphere line 
on the low-pressure indicator cards can not 
be separated, and the exhaust steam gauge 
never records more than one-quarter of a 
pound. The exhaust steam passes through 
a 600-horse-power Cookson heater before 
it is used around the building; it is also 
utilized for heating the water used for 
domestic purposes in both buildings; the 
condensation from the _ water-heating 
tanks, as well as from the whole heating 
system, is returned to the feed-water heat- 
er at a tempcrature of about 170 degrees, 
and the additional water necessary to keep 
up the boiler supply is automatically sup- 
plied from the city mains through a float 
valve in the heater. This incoming water 
is heated to about 210 degrees and mixed 
with the returns and fed into the boilers. 
To handle this water three Gould triplex, 
motor-driven pumps are provided. Two, 
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having a capacity of 40 gallons each per 
minute, are either of them large enough 
to supply the normal maximum needs of 
the plant, while a smaller pump of 10 
gallons capacity is used for night 
work or to supplement one of the 
larger ones if required. They are 
all provided with compound con- 
trollers, giving a variation of speed down 
to one-third of maximum. Pumps receive 
their supply either from heater or city 
mains, and deliver either through econo- 
mizer or into boiler direct. The main 
exhaust is also by-passed around heater. 
Condensation from all high-pressure 
points, headers, separators, ete., is col- 
lected into a tank trap discharging into 
heater or blow-off tank. Low-pressure re- 
turns flow into a receiver under the floor 
and are delivered by a return trap to blow- 
off tank. A small duplex pump and re- 
ceiver automatically handle these low- 
pressure drips if the trap fails to work, 
or the amount of drips is very large. 
Domestic water supply for both buildings 
is provided by two Worthington triplex 
pumps, one of 350 gallons and the 
other of 100 gallons capacity per min- 
ute. The smaller is of sufficient size to 
supply the regular needs, the larger being 
a reserve for special occasions. Their ar- 
rangement is a little unusual. The tank 
on the executive building is about 30 feet 
lower than the two on the roof of the 
mechanical building; the main discharge 
from the pumps is connected to all tanks, 
with a float valve which closes when the 
tank on executive - building is filled; 
the water then rises and fills the upper 
tank on the second ‘roof; this tank is al- 
ways kept full for fire purposes, and water 
overflows from it into the other tank, 
directly below it. In this is placed the 
automatic float switch, which starts and 
stops the pump motor as the water falls 
or rises below or above determined limits. 
Mercury tell-tales in the engine room show 
the condition of all tanks. 

An ordinance was passed by councils of 
the city of Philadelphia permitting the 
laying of a tunnel under Appletree street 
to carry the steam, water and electric con- 
duits between the two buildings. For the 
steam and water a 30-inch cast-iron pipe 
was laid, extending just inside the base- 
ment wall in each building, with a “bell 
end” at each outlet. The electric cables 
are carried through a 36-duct terra-cotta 
conduit, made of four to nine conduits, 
laid in concrete. 

From the switchboard the current is 
distributed as follows: For lighting the 
old building the three-wire risers, one for 
each floor, were converted to a straight 
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two-wire, 220-volt system, which is the 
voltage used throughout for all lights and 
power. A feeder board for these circuits 
was installed in the engine room. The 
auxiliary machinery, already mentioned, 
with the addition of a ventilating fan, 
is all wired from a separate panel board 
with duplicate bus-bars also located in the 
engine room. In the new building two 
centres of distribution are provided on 
each floor—for both power and lighting. 
They are located near the end in each case, 


on shafts built in the wall to accommo- 


date the cables. For supply to each of 
these centres cables run through the street 
conduit,- from the switchboard to the 
panel in each case, so that each half-floor 
is controlled from the engine room. 
Where running under the street the cables 
are all lead covered, but the rest of the 
work is plain triple-braid cable in iron- 
armored conduit. All branch circuits 
from the panel boards are also carried in 
iron conduits. Lighting circuits are car- 
ried up from the panels and laid in the 
floor above, since the lighting is all 
done from the ceiling outlets, while power 
circuits are carried down and under the 
floor to the motor outlet. Each motor 
has its own branch circuit from the panel 
board and any trouble with a circuit does 
not disable more than one machine. Wall 
plugs, in columns and side walls, are pro- 
vided, into which the pressman can plug 
a portable light to get under or around 
any machine when desirable. In the 
pressrooms and elsewhere where strong 
light is desirable arc lamps are used, and 
in the composing room, when close light- 
ing is needed, and in storage rooms, in- 
candescents are used, singly or in clusters. 

The great advantage of the use of 
electric power is shown in such an in- 
stallation. Here we have a plant, one of 
the largest of its kind in the country, with 
a large amount of machinery, and yet an 
entire absence of the usual whirring 
shafts and flapping belts with their dirt 
and noise, and none of the disagreeable 
shadows bound to come from all this over- 
head work, and in their place find bright, 
clear rooms, with nothing but the lamps 
overhead, while underneath the presses, 
on the floor, are nearly 100 motors, ready 
on the instant to do their appointed work, 
and under perfect control. 

The motors are controlled as follows: 
Each press motor is provided with two 
controllers, each made of special cylin- 


drical design for this plant, with crank- 


handles on top, similar to a street-car 
controller. One is a series controller, oF 
starting box, used when “making up,” OF 
starting slowly, and is never in use for 
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more than a few seconds at a time, and the 
resistance in the controller is not designed 
to carry full current indefinitely. This 
is used to bring the motor up to about 
half speed, at which point the resistance 
is cut out of the circuit. For the regular 


| operation of the press, the particular speed 


required under the varying conditions is 
obtained from the second controller, which 
is a special rheostat in the shunt field; 
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oiling or repairs. All of the motors were 
put in with a considerable margin of 
power, with the result that they always 
run cool and require very little attention. 
The controlling mechanism, consisting of 
main switch, circuit-breaker and the two 
controllers, is located at the most conven- 
ient place for the operator. 

It is almost invariably cheaper to run 
a private isolated plant to furnish electric- 


Fra. 7.— ELECTRICALLY DRIVEN Rotary PRESS. 


by increasing or decreasing the amount 
of saturation in the field the speed 
is varied, and within the limits required 
for this work there is no more economical 
method of control. The rotary presses are 
arranged to give from 35 to 65 impressions 
per minute, while the top-cylinder presses, 
on ordinary work, vary from 14 to 20 im- 
pressions per minute, as also do the cylin- 
der job ‘presses. The small job presses 
have a range similar to the rotaries, while 
the folding machines are run anywhere 
from two-thirds to full speed. Where a 
greater range than can be economically 
obtained by varying the  shunt-field 
strength is desired, compound controllers 
are used, with resistance in series, with the 
armature for the lower speeds, and shunt- 
field controller for the higher. Quarter 
and half-horse-power motors are Sprague. 
All others are Westinghouse. The motors 
installed were as shown in the table on the 
next page. 

Particular attention is called to the 
arrangement of the motors on the ma- 
chines. They are, in practically every 
case, located underneath the apparatus, 
driven in such a position that they take 
up no floor space and consequently less 
area is required than with belt-driven 
machines, since the old tight and loose 
pulleys, which ordinarily project on one 
side, are omitted. Yet each motor is per- 
fectly accessible for brush adjustment, 
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used for running engines and the build- 
ings are heated with the exhaust steam 
the expense for coal, above that required 
for heating only, is very slightly increased, 
and the labor cost in most small plants re- 
mains the same. There remains only the 
interest and depreciation on the engines, 
generators and switchboard of the private 
plant and the repairs thereon. The second 
point is found in the fact that it costs the 
central station plant more to deliver the 
power, outside the walls of the power- 
house, than it does to generate it inside. 
This, coupled with the heating question, 
accounts for the large number of private 
plants in every city. A comparison of 
the results of the Curtis plant with power 
from a central station may be interesting. 
The cost of running the plant for a month 
was $1,455.33, of which 41.3 per cent is 
fixed charges (taxes, insurance, interest, 


depreciation, repairs, ete.).. Deducting | 


the heating cost, which averages $211.83 
per month throughout the year, this leaves 
a net cost of $1,244.50. During the 
month there were delivered to the switch- 
board 83,400 kilowatt-hours, or 111,510 
horse-power-hours, making the net: cost 
of 1.49 cents per kilowatt-hour, or 1.11 


Fic, 8.—Fo.pIna Macnine, ELECTRICALLY DRIVEN. 


ity for power and lighting rather than 


cents per horse-power-hour. The lowest 


to buy it from the local company. The 
reason for this is found in the combina- 
tion of circumstances. If the cost of sim- 
ply making power alone was considered, 
the central station could, in many cases, 
show a lower cost at the switchboard than 
would be found in the private plant. But 
there are two elements entering into such 
cases which must be considered. In prac- 
tically every case it is necessary to heat 
the plant for a period of six to eight 
months in the year, and other ma- 
chinery in the plant requires the pres- 
ence of anengineer. When the steam is first 


price obtainable from the local electric 
company was four cents per horse-power- 
hour. This represents, on the basis of 
above power developed, a saving of $3,- 
222.64 per month, cr $38,671.68 per an- 
num. Under these circumstances the 
economy of the private plant is very evi- 
dent. 


—— M 
It is stated that the Providence, R. I., 
Telephone Company will soon increase its 
capital to $1,000,000 by the issue of 
$400,000 of new stock offered at par, $50, 
to stock of record March 29, in the pro- 
portion of one share for every three held. 
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The Bibber-White Company. 

Mr. Grosvenor Colkins has been ap- 
pointed receiver of the Bibber-White 
Company, electrical supply dealers, of 
Boston, and will wind up the affairs of 
the corporation. The Bibber-White Com- 
pany has been in difficulties for some 
time past and the creditors have asked 
for a receivership as the best means to 
get settlement of their claims. Mr. E. L. 
Brown, who was treasurer of the corpora- 
tion, will be associated with the receiver 
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sent out to the stockholders states that 
there are 223,498 shares of stock out- 
standing, par $10, fully paid, and 1,674 
subscription certificates upon which $5 
a share has been paid in. 

On March 1 the company had on hand 
in cash $6,070.84 and 245 vehicles of 
various types. It also controls the entire 
capital stock ($100,000) of the Boston 
Transit Company. For the six months 
ending with March 1 the gross income, 
including profits on sales and exclusive 


Motors IN THE CURTIS PUBLISHING COMPANY'S PLANT. (See Page 421.) 


Speed. Machinery Driven. 
410— 820 Rotary presses. 

500— 750 Flat-bed presses. 

500— 750 Cylinder job presses. 


Small job presses. 


500— 825 Small job presses. 

800—1,080 Folders. 

800—1,080 Folders. 

500— 825 Folders. 

840— 840 Cutters. 

600— 975 Baling machine. 

540—1,350 Winding machine. 
1,000— 1,200 Stitching machine. 


900— 900 Blocking machine. 
Typesetting machine. 
Raising delivery table. 


No. Horse-power. Total Horse-power. 
19 10 190 
21 5 105 

5 5 125 
8 2 6 

1 1 6 
8 8 9 

1 2 2 
3 2 6 
6 3 18 

1 h a 
1 

6 1 

1 15 5” 
“A 434 

19 á 
1 2 : 2 
8 20 60 
1 15 15 
1 7 7 
| 15 15 
2 2 4 
1 1 1 
1 2 2 
2 8 16 
1 11 11 


Total motors, 105. 


in closing up the affairs of the company. 
The appointment of Mr. Brown to assist 
the receiver was made at the instance of 
the court and it is believed that his con- 
nection with the closing of the company’s 
affairs will result beneficially to the cred- 


itors. 
————- o> 


Municipalizing. 


A virulent case of municipal ownership 
has broken out in the Wisconsin Legisla- 
ture. The Solons of that state have 
enacted a bill giving any municipality 
a right to issue negotiable bonds on the 
petition of a majority of its freeholders 
for the establishment and maintenance of 
a telephone system. The bonds are to 
draw five per cent interest and are to be 
paid in 20 years, 5 per cent being set 
aside annually for a sinking fund. With 
the maturity of the bond the plant is to 
become the unencumbered property of the 
township. 

It is understood that the legislature will 
also authorize municipalities to go into the 
grocery business, the drug business, the 
plumbing and hardware business, to be 
their own lawyers, doctors, and undertak- 
ers, and possibly will municipalize the 
churches also. At least, if this is not 
understood, it is pretty certain to follow, 
for the one proposition is as ridiculous as 
the others. 


> 
Proposed Dissolution of the New Eng- 
land Electric Vehicle Company. 


A special meeting of the stockholders of 
the New England Electric Vehicle and 
Transportation Company, of Boston, 
Mass., will be held in Jersey City, N. J., 
on April 29, to consider the recommenda- 
tion of the directors that the company be 
dissolved. The circular which has been 


Raising feed-tables, portable. 
nastua Tek Elevators. 
1,300—1,300 Elevators. 
500— 850 House pump. 
400-— 800 House pump. 
250— 800 Boiler feed pumps. 
Boiler feed pumps. 
1,700—1 ,700 Economizer scrapings. 
100 27 Mechanical draft fans. 
200— 500 Ventilating fans. 


Total horse-power, 51144. 


of interest on depositsand rentals, amount- 
ed to $93,310; total expenses, $211,969. 
In the circular the directors state that in 
carrying on a public passenger, carriage 
and delivery-wagon business in Boston 
the expenses exceed the receipts in spite 
of every effort at economy, and, though the 
reduction in operating expense has been 
continuous, the board is of the opinion 
that in view of the large outlay necessary 
for the establishment of the present busi- 
ness and its limited scope and as the re- 
turns which were expected at the begin- 
ning will not materialize, they do not feel 
justified in paying out cash to purchase 
other vehicles or to expend it for the fur- 
ther continuation of the company, as un- 
der existing conditions the return which 
is to be obtained is not commensurate with 
the amount of the capital. 

The company is said to have no debts 
other than current liabilities, which in- 
clude a number of cases pending for 
personal injuries, but as the company is 
properly insured it is not helieved that 
the damages in any case will exceed the 
limit named in the policy. It is said also 
that the Electric Vehicle Company will 
agree to a cancellation of the contracts be- 


tween itself and the insurance company. 
> 


The Chicago Automobile Exhibition. 


The automobile exhibition, in the Coli- 
seum, Chicago, Ill., was opened officially 
on March 23, and, although the exhibits 
were not complete because of bad weather 
the Saturday before, the attendance was 
good and many interesting exhibits of 
both automobiles and accessories were 
shown. The machines shown by. the 
Woods Motor Vehicle Company included 
a handsomely finished landau and a 
brougham of attractive design, besides sev- 
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eral hansoms and lighter vehicles. The 
Electric Vehicle Company and the Na- 
tional Automobile and Electric Company 
also had handsome exhibits, the feature 
of the latter company’s product being its 
controller, the contact-making devices of 
which approach closely to the lines of an 
ordinary knife switch as in contrast with 
the cylinder, carrying contact strips en- 
gaging with flexible spring fingers, ordin- 
arily used. 

Of the steam and gasoline machines 
shown the steam racer of the Milwaukee 
Automobile Company was prominent. 
This vehicle is said to have a record of 
half a mile in 27 seconds and was sent 
around the circular track, which had been 
built in the centre of the auditorium, to 
show its speed ability. Vehicles of every 
description, from gasoline bicycles to elec- 
tric omnibuses, were in evidence on the 
track for demonstration purposes and the 
exhaust of the gasoline engines was much 
less offensive than it was the year before. 


The Fanning Manufacturing Company, 
of Chicago, had on exhibition its Fanning 
electric automobile, in which is used the 
Porter battery. 


The American Roller Bearing Com- 
pany was represented by a number of 
gentlemen from the company’s office in 
Cleveland, Ohio. 


The Shelby Steel Tube Company, Shel- 
by, Ohio, exhibited samples of steel tub- 
ing, etc., and occupied a prominent place 
among the exhibits. 


Among other exhibits were those of the 
Turner Brass Works, of Chicago; Munger 
Vehicle Tire Company; Moffett Rol- 
ler Bearing Company; Standard Welding 
Company, of Cleveland, Ohio, and the 
Diamond Rubber Company, Akron, Ohio. 


Mr. Clinton E. Woods, of Woods, War- 
ing & Company, Chicago, was a prominent 
figure at the Automobile Show, and, al- 
though his company had no exhibit at 
the show, its catalogues were much sought 
after. Mr. Woods was a pioneer in the 
automobile field. 


The Electric Vehicle Company, New 
York, had an exhibit consisting of a 
Columbia cabriolet, a surrey and a Mark 
12 runabout. The company was the re- 
cipient of a number of orders. The com- 
pany was represented by Messrs. M. J. 
Budlong and F. G. Russell. 


The Woods Motor Vehicle Company, of 
Chicago, occupied a prominent position 
at the exposition and showed various 
styles of vehicles, including a light road 
wagon, trap, brake, stanhope, hansom cab, 
landau and wagonette. The company was 
well pleased with the exhibition and says 
it has made a number of sales as a result. 

The National Automobile and Electric 
Company, of Indianapolis, Ind., of which 
Mr. L. S. Dow is president, showed several 
stvles of electric runabouts, brakes and 
delivery wagons, and had a very attractive- 
ly arranged exhibit. The Hewitt-Lind- 
strom Motor Company. of Chicago, 
showed an electric automobile omnibus, 
its record-breaking runabout and several 
styles of brakes and carriages. 
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THE SECTIONAL THIRD-RAIL ELECTRIC 
SYSTEM ON THE BALTIMORE & OHIO 
RAILROAD. 


BY HENRY HALE. 


What is known as the Baltimore & Ohio 
Belt Railroad, extending through the 
city of Baltimore, Md., from the south- 
western to the northeastern suburbs, has 
been prominent since it was constructed 


in connection with electrical engineering 


problems. The railroad itself, which is 
a double-track line seven miles in extent, 
was planned to avoid the transfer of pas- 
senger and freight cars across Baltimore 
Harbor, necessitating considerable delay 
in general] train service. A portion of the 
route, for about two miles, is under the 
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the ability to pull from 2,000 to 2,500 tons 
through the tunnels and approaches with- 
out difficulty. This method of supplying 
current, however, has been open to criti- 
cism, as more or less leakage has occurred 
in spite of the insulation. This was one 
of the reasons why the railroad company 
determined to substitute what is known as 
the sectional third-rail system upon the 
Belt division.. It is understood that elec- 
tric traction has also been considered as 
a substitute for steam power upon por- 
tions of the road in the mountainous sec- 
tions of Maryland and West Virginia, and 
the equipment of the Belt Line has been 
in the nature of an experiment to deter- 
mine if the third rail and sectional third 
rail could be adopted elsewhere. 


Fic. 1.—ELectric LOCOMOTIVES ON THE BALTIMORE & OHIO BELT ROAD. 


business section of the city, and the Belt 
Line, as it is termed, includes one of the 
widest and highest tunnels in the world. 
Eastbound trains encounter a combination 
of grades and curves, unavoidable in the 
construction of the road, which requires 
considerable traction power—enough to 
overcome what would be practically a one 
per cent grade on a straight line. 

Since the Belt Line was opened for 
operation, electric locomotives have been 
used to haul freight trains through the 
tunnel section and to the summit of the 
eastbound prade. The electric current 
was conveyed from the power-house by 
what is known as the overhead conduit 
system, the motors taking current by 
means of a flexible bar connected to a 
metallic shoe which slides in what may be 
called the current trough. The locomo- 
tives weigh 96 tons each and are equipped 
with four General Electric motors, mount- 
ed directly upon the axles. The motors de- 
velop 300 horse-power each, giving them 


ln the installations of the new systems 
the motors, which have been taking the 
overhead circuit, were used, as but a few 
alterations were required—merely the at- 
tachment of cast-iron shoes to the exterior 
of each driving-wheel truck. The wind- 
ings of the electric motor used to operate 
the air compressor were changed to per- 
mit the motors to operate as motors or 
generators, while two valves were added to 
the compressor for operating the air- 
brakes, in order to work either as a com- 
pressor or as an engine. 

The rails are charged in the following 
manner: The motorman on the electric 
locomotive turns the controller to the first 
notch, opening the throttle to the air en- 
gine, which, taking compressed air from the 
storage reservoir of the air-brake system, 
drives an electric generator which gener- 
ates sufficient current to operate the mag- 
netic switch and connect the third rail 
with the current supply from the power- 
house. At the instant the magnetic switch 
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is closed the power-house current passes 


through it to the third rail, thence 


through the contact shoe and the con- 
troller to the electric generator which 
operated the switch, and also the four 
motors of the electric locomotive. Imme- 
diately and automatically the generator 
becomes a motor, operated by current from 
the power-house, and drives the air engine 
as an air compressor, recharging the com- 
pressed-air reservoir from which the air 
engine originally obtained its power. 

At no time is it possible during the 
operation of this system to have a charged 
conductor or third rail except when the 
motorman has turned the controller, and 
then only one section is charged; t. e., 
the section on which the electric locomo- 
tive is operating. The section is “dead” 
while the locomotive is standing. 

Both the third rail and the sectional 
third rail were placed in position on the 
Belt Line under the direction of Mr. John 
M. Murphy, inventor of this variety of the 
sectional system. They were completed 
in time to be tested during a snow-storm, 
when one of the motors pulled a train con- 
sisting of a steam locomotive and 22 load- 
ed coal cars, representing about 1,400 
tons dead weight, over the line without 
difficulty. The current rail, as well as the 
truck itself, was covered with snow and 
ice, but apparently no difficulty was en- 
countered in maintaining the electric 
connection. When the motors have been 
operated both with and without trains, 
tests have been made to ascertain if any 
portion of the sectional system was 
charged except that directly under the 
motor. But the action of the switches 
appear to be perfect in this respect. They 
are of the automatic magnetic type, re- 
ceiving current from a copper cable of 
1,000,000 circular mils section. A cable 
of the same size is carried in a vitri- 
fied conduit filled with insulating com- 
pound to that section of the third-rail 
conductor controlled by the switch. The 
magnetic switches have a capacity of 2,000 
amperes each, and are enclosed in cast- 
iron, weather-proof boxes. The switch is 
practically a solenoid with two windings; 
one a fine winding, with many turns 
around the magnet, taking a current of 
about 550 volts from the generator on the 
electric locomotive through the controller, 
the contact shoes and the third rail. This 
current raises a plunger, which closes the 
switch and feeds the power-house current 
of 700 volts to the third rail. The mo- 
ment the weaker generator current passes 
through the fine winding and closes the 
switch, current from the power-house 
passes through the heavy winding of the 
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magnet and keeps the switch closed until 
the contact shoes of the electric locomotive 
have passed to the next section. The cir- 
cuits around the magnet being broken, the 
switch opens by gravity. The contacts 
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The overhead construction remains as 
shown in the photographs, and the electric 
locomotives are adjusted to receive cur- 
rent from above or below at the will of 
the operator. 


The archway and conduc- 


lic, 2.— PROTECTED SWITCHES ON 


last to operate are of carbon, and the 
spark, if any, is between these contacts, 
thus preventing the metallic contacts from 
injury. At the instant the contact shoe 
at the forward end of the locomotive 
comes in contact with the forward section 
of the third-rail conductor, the switch 
controlling the feeder for that section 
closes, and the switch for the rear section 
opens. 

Each of the magnetic switches is pro- 
vided with a single-pole, double-throw 
knife switch in series with the fine wind- 
ing of the magnet. This is used bv the 
inspector to test the magnetic switch and 
ascertain whether it is in proper adjust- 
ment. Should it be necessary to make any 
adjustment while the section controlled 
by the switch is in use, the current is fed 
to that section by means of a temporary 
bridge which he places in position. 

As will be noted in the illustrations, the 
current rails are fully as heavy as those 
used in the construction of the track, 
weighing from 80 to 90 pounds to the 
yard. They are laid at a distance of 24 
inches outside of the track and divided 
into sections of about 500 feet in length. 
The ends of the rails are inclined so that 
the contact shoes of the locomotives may 
glide from one to the other without diffi- 
culty. The shoe is held, however, by a 


flexible attachment which automatically 
keeps it in position where the rail may be 
depressed. 


BALTIMORE? & Onto BELT Roan. 


tor, however, will be removed as soon as 
the arrangements are completed for oper- 
ating the entire Belt Line with the new 
method. 
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New York Electrical Society. 


At the 213th regular meeting of the New 
York Electrical Society, held in the new 
station at Eighth avenue and Forty-ninth 
street, New York city, of the New York 
Electric Vehicle and Transportation Com- 
pany, Mr. G. Herbert Condict, the com- 
pany’s electrical engineer, made the speech 
of the evening, his subject being the work 
that his company had done and is doing. 
Mr. Condict dealt with his subject in a 
comprehensive manner, and stated, among 
other things, that the company is now 
operating some 300 vehicles, the company’s 
present quarters having a capacity of 500 
to 700. Extensions and improvements 
are planned, and Mr. Condict expects that 
the company will soon have a branch in 
Brooklyn where it will extensively adver- 
tise funeral hearses and automobile baby 
coaches. 

The automobile situation in New York 
is considered by the company to be very 
encouraging, as figures show that there 
are 400 electromobiles in use in the city 
at the present time, as against 400,000 
horse-drawn vehicles. The next meeting 
of the society will be held at Columbia 
University, Washington Heights, New 
York, on April 25, at 8 P. m., the lecturer 
being Mr. Charles F. Scott,of the Westing- 
house Electric and Manufacturing Com- 


Fig, 3.—OVERHEAD CONSTRUCTION, BALTIMORE & OHIO BELT Roan. 


McGill University, Montreal, Canada, 
has recently installed two electric furnaces 
in its chemistry department, which are 
large enough to take off a current of 100 
amperes. A heat of 3,000 to 4,000 de- 


grees centigrade can be obtained from 
them. 


pany, of Pittsburgh, Pa. The paper to 
be read is entitled “Alternating-Current 
Motors.” It will be illustrated by eX- 
periments and apparatus. Three new 
members were elected, their names being 
Messrs. E. H. Mullin, J. Lloyd Wayne 
and Franklin S. Holmes, all of New York 


city. 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES—VI. 


BY A. E. DOBBS. 


HANGING THE CABLE. 

In a small exchange where there is not 
more than, say, 50,000 feet of cable to be 
hung up, the expense will not justify spe- 
cial appliances for the handling of it, 
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on hangers and assist in watching the 
cable. Upon observing the slightest de- 
fect in the lead sheath the cable should 
be stopped until the defect can be exam- 
ined, and if it should prove to be a punc- 
ture it should be either cut off or repaired 
right there; though, in order not to keep 
the gang of men idle, a simple puncture 
might be stopped up with wax and plain- 


Fie. 15.—METHOD oF RAISING AND STRETCHING THE CABLE. 


and, therefore, the best way to handle the 
reel is to mount it on a long, iron shaft, 
two inches in diameter, which is lifted 
from the ground by means of jack-screws ; 
then, as the slats from the outside of the 
ree] are removed, care should be taken to 
remove all screws or nails from the in- 
side of the reel that can possibly snag or 
mar the lead sheath of the cable, for this 
is very important. 

From the cable reel, which should be 
placed a little more than one pole section 
back from the terminal pole, a No. 6 
steel wire is carried up as far as the mes- 
senger wire to act as a carrier wire in 
raising the cable up to the pole (Fig. 15). 
The cable hangers, which should be put 
on as the cable leaves the recl, should be 
spaced about 20 inches apart and require 
the services of one or two men, according 
to the speed at which the cable is being 
pulled, which will generally be found to 
be at the rate of about from 12 to 18 feet 
per minute. 

An inch rope is required to pull the 
cable and, if the pull is not a very long 
one, say, 500 feet, it might be attached to 
a set of 10-inch blocks and pulled out by 
means of a horse attached to the end, or, 
where this is not practicable, it can be 
attached to a capstan or windlass. In 
large installations a windlass mounted on 
a small traction engine has sometimes 
been used for this purpose. 

When the cable is running out there 
will, therefore, be three men needed at 
the reel; one to turn the reel over and 
look out for accidents, and who should 
also be instructed to look sharply for cuts, 
scratches or holes in the cable sheath. 
The other two men will ke needed to put 


ly marked, so that the splicers can after- 
wards find and repair it after it is up. 
THINGS TO REMEMBER. 

In estimating the amount of cable 
needed, it 1s well to remember that there 
should be an allowance of five feet at each 
end, at the least, for the loop into the box 


Fia. 16.—CONNECTING TO A TERMINAL. 


or terminal, and as it is likely that at 
least two fect of one end of it will have to 
be thrown away altogether, it might as 
well be estimated at seven or eight feet 
at each end. 

Another thing should not be for- 
gotten when the terminal is put on; the 
water-loop, so called, in the cable, which, 
up to the terminal, is filled with hot 
paraffin, or asphalt, to expel all moisture 
and prevent more from getting in (Fig. 
16), the paraffin should always be poured 
into the terminal. or pot-head boiling hot, 
to insure its going to the proper place and 
also to expel any moisture that may have 
gathered in the end of the cable when 
opened. If the paraffin is not hot enough 
it may not go as far down into the cable 
as intended, with the result that as hot 
weather comes on it will melt near the 
cable sheath while the centre remains 
comparatively solid, and thus add its 
weight to the wires which in some cases, 
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at least, may cause trouble from open cir- 
cuits that has in the past been attributed 
to this cause. 

STRAIGHTENING UP THE CABLE. 

After the cable has been hung up, the 
end next to the reel, at least, will be any- 
thing but straight and smooth; in fact, 
it will more than likely look like that 
shown in Fig. 17, and the next step to 
take is to straighten it out. 

First, fasten securely with marlin 
twine the end farthest from the reel that 
has been pulled through, and the terminal- 
head might be connected in, so that there 
is no uncertainty as to the amount 
of cable needed at that end. This end, 
owing to the strain put upon it in pulling 
through, will be reasonably straight and 
will, in consequence, need very little 
work, but some of the hangers will be 
spaced unequally and there will be some 
bends in the cable that will need atten- 
tion, so the cable man procures a block of 
wood, with a groove cut in it that fits the 
cable fairly well, to use in tapping it in 
order to straighten out the bends—for the 
cable should never be struck directly with 
a hammer or other hard substance—and 
a cable seat similar to that shown in Fig. 
19, which is simply a seat suspended from 
two grooved wheels, which may be pulled 
along by a rope either by a man on the 
ground, or a man on the next pole, or the 
rider himself can pull it along with his 
hands. The helper on the next pole 
should also have a set of blocks with 
which he can pull the slack out of the 
cable as the man on the seat straightens 
it out by tapping the wooden block with 
a hammer. | 

This is followed up from section to sec- 
tion till the cable, instead of looking like 


Fic. 17.—CABLE BEFORE STRAIGHTENING. 


that in Fig. 17, will present an appearance 
like that in Fig. 18. 
CABLE SPLICES. 


If there are more than 200 or 300 fect 
of cable to put up it would be well to 
secure the services of some man who un- 
derstands cable work, for this is not a 
job to be entrusted to an amateur, but as 
men in search of work sometimes repre- 
sent themselves to be qualified to fill posi- 
tions that they are not, it might be well 
to illustrate some of the most approved 
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methods in use among cable men of long 
experience. 

In the first place, it has not been the 
custom in the past to solder cable splices 
as the resistance of a soft copper joint 
when not exposed to the air is not worth 
taking into consideration, but with the 
advent of common battery systems it is 
becoming quite a question as to whether it 
pays to neglect soldering, for joints that 
would never make trouble in years in the 
magneto, or self-contained system, will 
often break down completely under the 
continual stress and light leakage of a 
battery continually present in the wires. 
These systems require the most careful 
construction, including soldered joints, 
and the most careful insulation to main- 
tain their efficiency. 

But soldered cable joints bring up an- 
other difficulty ; acids can not be used, for 
if there should be left a slight amount of 
dampness in the splice—and acid is damp 
of itself—they will combine with the 
paraffin and not only destroy the copper, 
but break down the insulation. If rosin 
is used, there is danger that the men may 
be in a hurry some day and forget to see 
that the solder is thoroughly sweated in, 
in which case the rosin may form a coat- 
ing around the wire and make an open 
circuit. 

Then, again, if the solder is not 
“sweated in,” as, when it is applied too 
cold, it will leave lumps on the end of the 


lamp Paper Sleeve Splice 
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even air, supposed to be dry, contains some 
moisture—any longer than is absolutely 
necessary and a cable should not be opened 
late in the afternoon unless sure that the 
splice can be completed the same after- 


Vol. 38—No. 14 


and as the ends are fanned out these 
should be slipped on over the conductors. 
It is also a good plan to boil out these 
sleeves in paraffin before putting them on. 

Now proceed to splice the conductors 


After Straightening 


Fig. 18.—CABLE FULLY STRAIGHTENED. 


noon or evening, and never in moist or 
muggy weather if it can be done at any 
other time. 

First: Bring the two ends together till 
they pass each other about a foot, for the 


Fra. 19.—Cas Le Seat HUNG ON CARRIER WIRE. 


chances are that some of the ends of the 
wires will have to be thrown away. 

Next: Procure a piece of lead pipe two 
feet in length, large enough to slip over 
the cable and slide it back on the cable 
out of the way. 


Fie. 20.—Makine A SPLICE IN CABLES. 


wire which will make it difficult to slip 
the paper sleeves into place, to say noth- 
ing of their liability to punch through the 
insulation. l 

If left to the writer to decide he would 
say this: If a central battery plant is 
contemplated, solder every connection, see 
that the work is entrusted to men who 
can be depended upon never to slight their 
work, and instruct them to see that the 
solder leaves no lumps and that it makes 
a perfect contact. 

In putting in a magneto system do not 
bother with solder; not in cable joints, 
anyhow. 

The first thing to keep in mind when 
opening a cáble to make a splice, or for 
any other purpose, is, that a paper core 
should not be exposed to dampness—for 


Next: Make a box about two feet dong, 
similar to that shown in Fig. 20, with 
clamps for holding the cable in place 
while the splice is being made. 

Next: Strip off the lead till the two 
ends are about 18 or 20 inches apart and 
fan out the ends. 


by twisting the two ends together, always 


keeping wires of the same color together, 
for crossed colors may be a considerable 
source of annoyance if this is neglected. 

Also keep the same pairs together. 

These splices should be distributed 
along the space between the two ends of 
the lead sheath in order to avoid bunching 
and other troubles as well. 

As each splice is finished, turn the ends 
back and slip the paper sleeve into place 
and press the pair together, as shown in 
Fig. 21. 

Proceed in this manner till all the con- 
ductors are joined, when they are all laid 
together and boiled out with hot paraffn, 
as in Fig. 22, till all the bubbles are boiled 
out. | 

The whole is then wrapped in thin 


cheesecloth and again poured over with hot 


paraffin till all air bubbles cease to 
arise, when the lead sleeve is slipped into 
its place and the ends beaten down and 
finished with a plumbers wiped joint, 
as in Fig. 23. 

While there are some linemen who can 
make a wiped joint, it is generally advisa- 
ble to get a first-class plumber to do this 
work—if he can be obtained—as a very 
slight defect, as an air hole no larger than 
a pin, will make all kinds of trouble in 
a very short time. 

There is still another splice, known as 
the T or Y-splice, which is sometimes 
used in branch cables, which is shown in 
detail in Figs. 24 and 26. 


Fia. 21.—FINISHED SPLICE WITH SLEEVES IN PLACE. 


It will now be noticed, if not known 
before, that the wires are all twisted in 
pairs and that one wire of each pair is 
red and the other white, or the combina- 
tion is sometimes blue and red. Previous 
to this there should be made ready a lot of 
paper sleeves about two inches in length, 


There is still another branch splice, 
shown theoretically in Fig. 25, in which 
part or all of the cable is cut and the ends 
brought up into the terminal, where they 
may be connected together across the ter- 
minal head or left open as desired. The 
finished splices in both loop and Y-con- 
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nections are the same as that shown in 
Fig. 26. 
THINGS WORTH KNOWING. 

If the cable splicer should find that his 
hands perspire too much for handling the 
paper-covered conductors, he can obtain 
dry hands by washing them in alum water. 
In countries where the weather is extreme- 
ly hot, a mixture of paraffin and beeswax, 
in about equal proportions, will make a 
harder mixture and prove more satisfac- 
tory than paraffin alone. 

There are also asphaltum or tar com- 
pounds, sold under various names, which 
make very satisfactory insulating mate- 
rials. In fact, many people think they 
are better than paraffin. They are sold 
in various grades of hardness. 

When wiping a joint on a lead sleeve, 
use what is known as half-and-half solder, 
and use a tallow candle as a flux. 

Before pouring paraffin over the splice 
it is well to warm up both ends of the 
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German Electric Railway Statistics. 
It appears from the annual statistics of 
electric railways published in the Elek- 
trotechnische Zeitschrift, that at the end 
of the past year there were in operation in 


Fia. 22.— PARAFFINING A SPLICE. 


Germany about 1,900 miles of electric 
railways, having a total length of track of 
2,800 miles, as compared with 1,430 miles 


Lead Sleeve 


Fic. 23.—CoMPLETED SPLICE. 


and 1,980 miles, respectively, for the pre- 
vious year. The rest of the figures given 
take us only up to September 1, 1900, 
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lead sheath with a blow torch, beginning 
about two feet back and working toward 
the splice in order to drive any moisture 
there may be to the end. 

Do not forget that lead cables require 
careful handling, nor let the men forget 
lt. 2 

Southwestern Gas, Electrical and 

Street Railway Association. 

The annual meeting of the Southwest- 
ern Gas, Electrical and Street Railway As- 
sociation will be held in Houston, Tex., 
on April 19, 20, 21 and 22. The meetings 
of this association are justly regarded as 
the most important gatherings of the elec- 
trical fraternity in the Southwest, and it 
is expected that the attendance this year 
will be large. A number of interesting 
papers have been prepared for presenta- 
tion before the meeting and these will be 
discussed by the members present. As 
usual, a number of attractive entertain- 
ments have been arranged by the local 
committee at Houston, and all who attend 
the meeting expect to have a good time as 
well as an instructive session in comparing 
notes of progress and development. 


when the aggregate output of the gen- 
erators installed for working 2,660 miles 
of track amounted to 75,608 kilowatts, 
as compared with 52,509 kilowatts for 
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Fig. 25.—DIAGRAM oF Loop SPLICE. 


1,760 miles of track in the previous year, 
or an increase of 44 per cent. On the 
other hand, the buffer and station batter- 


Fia. 26.—Y-SeiicE COMPLETE. 


ies installed up to the same date show an 
increase of only about 25 per cent, as 
against 164 per cent for the previous year, 
the total capacity of the accumulators 
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amounting to 16,890, compared with 13,- 
582 kilowatts on September 1, 1899. Add- 
ing the output of the generators and ac- 
cumulators, respectively, together, it will 
be seen that there is a total available out- 
put, for working the lines, of 92,498 kilo- 
watts. According to statistics published 
last year relative to central electric light- 
ing stations in Germany, there was in- 
stalled in the same on March 1, 1900, an 
equivalent of 191,646 kilowatts in gen- 
erators and 38,412 kilowatts in accumu- 
lators; together, 230,058 kilowatts, so that 
on September 1, 1900, the total output of 
the generators and accumulators installed 
in German lighting and power stations 
amounted 10 322,550 kilowatts in round 
figures, or, approximately, the equivalent 
of 440,000 horse-power, which rep- 
resents an increase of about 38 per cent 
as compared with the figures for the pre- 
vious year, says a British contemporary. 
A valuable feature of the statistics con- 
sists in that for all those lines supplied 
with current from independent generat- 
ing stations, the number of kilowatts pro- 
vided per mile of single track or per motor 
car is computed. For 70 lines enumer- 
ated as belonging to this class the average 
number of kilowatts provided per mile of 
track is shown to be 31.8, as compared 
with 32.8 in 1899 and 33.0 in 1898, while 
the average number of kilowatts per motor 
car is given at 15.1 as against 14.3 and 
14.2 in the years 1899 and 1898, respec- 
tively. Extreme cases have not been taken 
into account in making these computa- 
tions. As regards systems, the overhcad 
trolley still remains supreme. Up to 
date but three short stretches of line, 
totalling a length of not more than two 
and one-quarter miles, are worked in Ger- 
many on the conduit system. Accumu- 
lator traction pure and simple is also in 
operation in only three cases, though it 
is noteworthy that this system has been 
adopted on two Bavarian full-gauge lines 
having lengths of over 31 and 37 miles, 
respectively. In conclusion, it may be ob- 
served that the third-rail system has been 
adopted hitherto, so far as Germany is 
concerned, only in the case of the Wannsee 
railway, which has already been fully de- 


scribed. 


Receiver for the Anchor Electric Com- 
pany, of Boston. 


James E. Leach has been appointed re- 
ceiver of the Anchor Electric Company, 
Boston. This appointment was made 
upon the application of counsel for Nor- 
man Marshall and Guilford M. Stuart, 
who allege mismanagement of the affairs 
of the company by the defendants. 
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SYSTEMS OF ELECTRIC TRANSMISSION 
AND DISTRIBUTION—1.* 


BY CHARLES P. STEINMETZ. 


INTRODUCTORY. 


The motor question is the greatest diff- 
culty met in changing from an alternat- 
ing to a continuous-current system. 
Motors built to suit both types of currents 
are not good for either, due to the great 
differences in the inherent nature of the 
two motor types. The preferable arrange- 
ment, obviously, is immediately to install 
the final system of distribution. This, 
however, can be done by continuous cur- 
rent only where a concentrated demand 
can be foreseen in the near future, which 
in most instances is not the case, but, on 
the contrary, in many places the demand 
never increases so as to permit to change 
to continuous current, while in many cit- 
ies which were supplied bv alternating 
current exclusively for many years, a con- 
tinuous-current central distribution is be- 
ing installed. 

Therefore, the only way appears to me 
to replace the alternating motors by con- 
tinuous-current motors and use the form- 
er again in further outlying territory 
which is being developed by alternating 
current. 

Fortunately, the demand for light ap- 
pears mostly before that for power, and 
the motor load in the outlying districts 
which are on the alternating system, 1s 
usually quite moderate, some types, as 
elevator motors, being hardly used at all, 
so that the motor question is gencrally not 
as serious as appears at first. 

Regarding the European practice with 
converters, I can answer by stating that 
the converter has not been uscd to any 
extent, partly due to the universal use 
of the rather high frequency of 50 cycles, 
mostly, however, due to the almost entire 
ignorance of European engineers regard- 
ing this apparatus. 
is very rapidly being introduced in Eu 
rope, though still mostly by American 
firms and their affiliated European com- 
panies. . 

The variation of speed of continuous- 
current shunt motors by varying the im- 
pressed voltage finds its analogy in the 
variation of speed of the induction motor 
by varying the impressed frequency. 
Either requires, however, two supply cr- 
cuits, and the latter 1s, therefore, as far 
as I know, not used, since, by changing 
the number of poles of the induction 
motor, a change of speed can be secured 
with one supply circuit, while this is not 


s A lecture delivered before the New York Electrical 
Society, November 16, 1900. 
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well feasible with continuous-current 
motors. Field control of speed, however, 
as possible within a limited range with 
continuous-current shunt motors, is not 
feasible in induction motors. 

When reducing the speed and frequency 
of the induction motor, some losses, as the 
I?R, remain the same; others, as hysteresis 


and friction, decrease in the same way as 


in the continuous-current shunt motor, and 
since the output decreases with the speed, 
the efficiency is somewhat lower at lower 
speeds. Since, however, the hysteresis 
losses, which decrease with the speed, are 
a greater percentage in the induction mo- 
tor than in the shunt motor, as a rule the 
efficiency of the induction motor holds 
up somewhat better at lower speed than 
that of the continuous-current shunt mo- 
tor. 


I. 


Historically, the first electric machines 
used for commercial service were constant- 
current alternators for series arc lighting 
by Jablochkoff candles. This was in the 
70s, before the times of the arc and in- 
candescent lamp. The development of the 
arc lamp introduced the continuous-cur- 
rent system, since the early arc lamps 
could be operated only on continuous 
current, in series on a constant-current 
circuit. Soon after this the invention of 
a commercially successful incandescent 
lamp introduced the constant-potential, 
continuous-current system. Thus a compe- 
tition started between the constant-poten- 
tial system operating incandescent lamps 
in multiple on a two or three-wire system, 
and the constant-current system operating 
arc lamps in series. Soon both types of 
lighting found their proper fields of ap- 
plication, the incandescent lamp for in- 
door illumination, the are lamp for street 
lighting, and, in general, large units of 
light. 

The alternating-current system, how- 
ever, had entirely disappeared and the al- 
ternating-current machine seemed of his- 
torical interest only, until in the middle 
of the 80’s the development of the al- 
ternating - current transformer reintro- 
duced the alternating-current system, this 
time, however, as constant-potential sys- 
tem for incandescent lighting. Then a 
fierce rivalry started between the contin- 
uous and the allernating-current system. 
The alternating system offered the ad- 
vantage of being able to supply by high-po- 
tential feeders and step-down transform- 
ers current to distances which could not 
be reached by the low-tension, continuous- 
current system, and thus found an exten- 
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sive introduction in smaller cities and 
suburbs, in which places the continuous- 
current system could not compete. The 
continuous-current system, however, point- 
ed to its ability to operate motors and arc 
lamps, while the alternating-current sys- 
tem could supply incandescent lighting 
only. 

The alternating-current arc lamp, very 
unsatisfactory in the beginning, was grad- 
ually, though very slowly, improved, until 
now it is about equal to the continuous- 
current arc lamp, inferior in some fea- 


' tures, as efficiency; superior in other fea- 


tures, as distribution of illumination. 

The introduction of polyphase systems 
and the development of the induction 
motor between 1886 and 1894 overcame 
the most scrious objection to the alter- 
nating-current system by offering a motor 
equal in its characteristic features to the 
continuous-current shunt motor, but su- 
perior thereto in many points, as absence 
of commutator and reliability of opera- 
tion. But still no alternating-current mo- 
tor existed, nor exists even to-day, which 
has the characteristic features of the con- 
tinuous-current series motor—that is, 
practically unlimited starting torque and 
a speed varying in inverse proportion to 
the load, and about the same time where 
the development of the polyphase induc- 
tion motor enabled the alternating-current 
system to operate constant-speed motors, 
the enormous development of electric rail- 
roading offered a ficld for variable-speed 
motors of great starting torque, which 
could be filled only by the continuous- 
current series motor. Soon afterward the 
successful introduction of long-distance 
transmission became possible only by the 
use of alternating current, so that the 
relative position of the two rival systems 
remained essentially the same. 

This rivalry between the continuous and 
the alternating-current system was final- 
ly swept away by the successful develop- 
ment of the converter and inverted con- 
verter, as apparatus changing from alter- 
nating to continuous current and inverse- 
ly, and it became possible thereby to use 
in the same system both forms of electric 
power, by converting them into each 
other, and applying each system to the 
use for which it was best adapted. The 
result is that at the present most large 
systems use alternating as well as con- 
tinuous current, the generation and trans- 
mission being, as a rule, alternating, the 
distribution and utilization either entirely 
continuous current, as in railroading, OT 
partly continuous, partly alternating cur- 
rent. 
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II. 


More fully to appreciate the relative ad- 
vantages of the alternating and the con- 
tinuous-current systems, the characteris- 
tic features of the two forms of electric 
energy must be considered. 

The characteristic feature of the alter- 
nating-current system is its practically 
unlimited transformability by stationary 
apparatus of absolute reliability, which 
permits, in transmission lines, etc., the 
use of voltages far beyond those which 
can be generated directly by revolving 
machinery, and permits transforming down 
at the receiving end to low voltage suit- 
able for lighting and other applications, 
so that, by alternating current, electric 
power can be transmitted to theoretically 
unlimited distances; that is, the distance 
of transmission is limited only by eco- 
nomical considerations. 

Continuous current, however, can not be 
transformed except by motor-generators, 
which are limited to the maximum voltage 
which can be used in generators or motors. 
Continuous-current machines in large con- 
stant-potential units can conveniently be 
built for voltages up to 600 or 700, but 
when exceeding these voltages the difficul- 
ties rapidly increase and an absolute limit 
is reached, probably not very much beyond 
1,000 volts; that is, at voltages far below 
those which can be considered for power 
transmission. This limit of voltage is 
due to the commutator; this does not 
exist in the alternating-current machines, 
but the latter can be built to produce or 
utilize direct voltages of 10,000 to 15,- 
000, while still higher voltages are avail- 
able by transformation. 

Continuous-current arc light generators 
have been built for voltages up to and 
beyond 10,000, but these voltages are 
feasible only in constant-current machines 
of limited power. Even at 10,000 volts 
and 10 amperes, the output of the ma- 
chine is only 100 kilowatts, and thus such 
machines do not come in consideration for 
power transmission. 

Some smaller power transmission lines 
have been installed abroad by using a 
number of continuous-current generators 
in series, insulated from each other and 
from the ground, and operating there- 
from a number of motors connected in 
series and in the same way insulated, the 
machines being of the constant-current or 
limited-power type. But it is hardly 
probable that any engineer familiar with 
modern work would nowadays consider 
such a system seriously. 

Continuous current has to be used at 
the voltage at which it is generated; thus 
for power distribution to motors 500 volts, 
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and for lighting by the use of three-wire 
systems 250 volts can not be much ex- 
ceeded, which means that the distance 
to which continuous current can be sup- 
plied is greatly limited. | 

The characteristic feature of the con- 
tinuous-current system is that the drop of 
voltage in conductors depends upon the 
length and cross-section and material of 
the conductor only; that is, upon its ohmic 
resistance, while in an alternating-current 
circuit it depends also upon the shape of 
the conductor, upon the medium surround- 
ing the conductor, its distance from the 
return conductor, etc. That is, besides 
the ohmic drop (equal to resistance times 
current) in an alternating-current circuit, 
power may be lost by induced currents, 
hysteresis in iron, etc., and voltage con- 
sumed by self-induction. These effects, 
as the voltage consumed by self-induction 
in an alternating-current circuit, are pro- 
portional to the current, and since, with 
the same power transmitted, the current is 
in inverse propor ion to the voltage, the 
voltage of self-induction decreases with in- 
crease of the transmission voltage abso- 
lutely, and in still higher degree relatively 
to the voltage of the system. While, 
therefore, it is insignificant, or, at least, 
easily controlled with the moderate cur- 
rents and high voltages used in alternat- 
ing-current transmission and distribution, 
it becomes formidable when trying to con- 
trol very large low-voltage alternating cur- 
rents. It becomes practically impossible 
in an alternating system to handle econom- 
ically such very large low-voltage currents 
of many thousand amperes as are gener- 
ated and distributed by the larger Edison 
continuous-current stations, and even with 
moderate low-voltage alternating currents, 
as used in an extensive secondary distri- 
bution, the problem of installation is very 
much more difficult and far greater skill 
is required with alternating than with con- 
tinuous current, and many methods of 
construction feasible with continuous cur- 
rent are not permissible with alternating 
currents, as armored single conductors, 
etc., so that for low-voltage generation 
and distribution in large units the con- 
tinuous-current system is either necessary 
or decidedly preferable. 


III. 

Mechanical power can Le supplied by the 
alternating as well as by the continuous- 
current system, but the different types of 
motors have different characteristics, thus 
making the one more suitable for some 
applications, the other for other applica- 
tions. 

Two types of continuous-current motors 
exist, the shunt motor and the series mo- 
tor. The shunt motor is essentially a con- 
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stant-speed motor; that is, at the same 
impressed voltage it runs at prac- 
tically the same speed, irrespective of the 
load, slowing down only slightly with in- 
crease of load. To decrease the speed of 
the shunt motor a part of the voltage has 
therefore to be consumed by a rheostat in 
the armature, so that at reduced speed and 
in starting the shunt motor requires for 
a given torque the same power input from 
constant-potential mains as while running 
at full speed, and is thus inefficient at re- 
duced speed and in starting. Efficiently 
the speed of a shunt motor can be varied 
only by varying the impressed voltage of 
the armature, which means several supply 
circuits to the motor, or by varying the 
field excitation—an increase of field ex- 
citation reducing, and a decrease increas- 
ing, the speed—which can be done, how- 
ever, within a limited range only. 

The continuous-current series motor is 
a variable speed motor. Its speed in- 
creases with a decrease of load, and de- 
creases with an increase of load, so that 
at constant-potential supply the torque per 
ampere input increases with the increase 
of load, or decrease of speed, and the 
series motor is uniformly efficient over a 


. wide range of speed, thus being greatly 


superior in efficiency to the shunt motor in 
startingand at lowspeeds. Where frequent 
starting and acceleration are required, 
and great starting torque, as in railway 
work, the shunt motor could not compete 


in efficiency with the series motor, even if — 
the limited speed of the former were not 


objectionable. 

Where constant speed is required, the 
shunt motor is used, while the series motor 
is used for available speed work with very 
frequent starting and acceleration, as rail- 
roading. Combinations of both, as shunt 
motors with cumulative series fields, are 
used in elevator work, etc., to combine 
high efficiency in starting and acceleration 
with limited speed when running light. 

All alternating-current motors are es- 
sentially synchronous motors and thus 
constant-speed motors. The so-called 
synchronous motor can run only in per- 
fect step with the generator; that is, its 
armature moves over one field pole every 
time the generator armature moves over 
one field pole. Its speed is thus absolutely 
constant and independent of the load, but 
it has no torque at any other speed. In 
self-starting polyphase synchronous motors 
in starting and during acceleration the 
field is open-circuited, the motor work- 
ing as induction motor. The alternating 
synchronous motor has no analogy among 
the continuous-current motors, and com- 
bines with its motor features many gen- 
erator features. That is, by varying its 
field excitation it can be used to vary and 
control the voltage in the alternating cir- 
cuit connected to its terminals, just as a 
generator. It has as high an efficiency as 
the alternating-current generator, or even 
a higher efficiency machine can be built to 
operate directly on very high voltages, 
10,000 or more, and is specially suited for 
large units of power when no great start- 
ing torque and frequent starting are re- 
quired. — 
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BENJAMIN FRANKLIN’S CONTRIBUTIONS 
TO ELECTRICAL SCIENCE—II. 


BY EDWIN F. NORTHRUP. 


Franklin’s explanation of the action 
of points in general in discharging elec- 
trified bodies, though apparently not fully 
satisfactory to himself, is very likely the 
explanation which would be given to-day. 
Though expressed in different words, he 
recognized an increased electric density 
to exist at points, for he says: “The force 
with which the electrified body retains its 
atmosphere by attracting it, is proportion- 
al to the surface over which the particles 
are placed, that is, four square inches of 
that surface retain their atmosphere with 
four times the force that one square inch 
retains its atmosphere. And as in pluck- 
ing the hair from a horse’s tail a degree 
of strength not sufficient to pluck away 
a handful at once could yet easily strip 
it hair by hair, so a blunt body presented 
could not draw off a number of parti- 
cles at once, but a pointed one, with no 
greater force, takes them away easily, par- 
ticle by particle.” 

These, and other experiments on points 
not here given, had prepared the mind of 
Franklin for the invention of the light- 
ning rod which followed soon after he 
had made his great discovery of the elec- 
trical nature of lightning; another illus- 
tration of the general principle that great 
inventions, like all notable performances, 
are results more of preparation than of 
inspiration. 
| THE LEYDEN JAR. 


The marvelous properties of M. Mus- 
chenbroek’s bottle, or the Leyden jar, 
especially excited the interest and atten- 
tion of Franklin. He was led by most in- 
genious and logical experiments to the 
discovery of many of the laws of its 
action. He likewise, by his experiments 
on this, obtained most of the facts upon 
which he founded his very consistent and 
simple theory of electricity, a theory which 
was for many years the one universally ac- 
cepted and the influence of which still 
pervades modern electrical ideas and lan- 
guage. 

Some of the important conclusions re- 
garding the Leyden jar to which he was 
led by his experiments may be summarized 
as follows: 

I. The charge which is contained in 
the “bottle?” (the Leyden jar) differs 
from the charge on a metal surface which 
becomes surrounded by an electric atmos- 
phere in being “crowded into the substance 
of the former, the glass confining it.” 
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II. The inside and outside of the jar 
have equal and opposite quantities of 
electrification. -If the inside has a plus 
charge the outside has an equal negative 
charge. 

III. To discharge the “bottle? com- 
munication must be made between the in- 
side and outside coatings. , 

IV. The “electric fire’ can not be 
forced into either the outside or inside 
without an equal quantity disappearing at 
the same time from the other side. “The 
fire only circulates,” “so wonderfully are 
these two states of electricity, the plus and 
the minus, combined and balanced in this 
miraculous bottle.” 

V. The shock obtained from the bottle 
results only when the “fire” passes from 
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one coating of the bottle to the other 
through the body. 

The above generalizations were arrived 
at after trying a large number of ex- 
periments; though some of the laws 
mentioned may have been wholly or partly 
understood before Franklin stated them 
they were nevertheless independently de- 
termined by him. We can take space to 
describe only a few of the experiments 
made. It may be mentioned that Frank- 
lin usually partially filled his jars with 
water to form the inside conductor or 
coating and thus he often speaks of the 
Leyden jar as a “bottle.” That the charge 
is located in the glass he determined as 
follows. We quote his own words: 

“Purposing to analyze the electrified 
bottle, in order to find wherein its strength 
lay, we placed it on glass, and drew out 
the cork and wire, which for that purpose 
had been loosely put in. Then taking the 
bottle in one hand, and bringing a finger 
of the other near its mouth, a strong spark 
came from the water, and the shock was as 
violent as if the wire had remained in it, 
which showed that the force did not lie 
in the wire. Then to find if it resided in 
the water, being crowded into and con- 
densed in it, as confined by the glass, 
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which had been our former opinion, we 
electrified the bottle again, and placing 
it on glass, drew out the wire and cork 
as before; then taking up the bottle, we 
decanted all its water into an empty bot- 
tle, which likewise stood on glass; and 
taking up the other bottle, we expected, 
if the force resided in the water, to find 
a shock from it, but there was none. We 
judged then that it must either be lost in 
decanting or remain in the first bottle. 

“The latter we found to be true; for 
that bottle on trial gave the shock, though 
filled up as it stood with fresh unelectri- 
fied water from a teapot. To find, then, 
whether glass had this property merely as 
glass, or whether the form contributed 
anything to it, we took a pane of sash- 
glass, and laying it on the hand, placed a 
plate of lead on its upper surface; then 
electrified that plate, and bringing a fin- 
ger to it, there was a spark and shock. 
We then took two plates of lead of equal 
dimensions, but less than the glass by 
two inches, every day, and electrified the 
glass between them by electrifying the 
uppermost lead; then separated the glass 
from the lead, in doing which what little 
fire might be in the lead was taken out, 
and the glass being touched in the electri- 
fied parts with a finger, afforded only very 
small pricking sparks, but a great num- 
ber of them might be taken from dif- 
ferent places. 

“Then dexterously placing it again be- 
tween the leaden plates, and completing 
a circuit between the two surfaces, a vio- 
lent shock ensued, which demonstrated 
the power to reside in glass as glass, and 
that the non-electrics in contact served 
only, like the armature of a loadstone, to 
unite the force of the several parts, and 
bring them at once to any point desired; 
it being the property of a non-electric that 
the whole body instantly gives what elec- 
trical fire is given to, or taken from any 
one of its parts.” 

By many experiments from which we 
detect the following, Franklin determined 
the equal and opposite states of electrifi- 
cation of the inside and outside of the 
“bottle.” 

Two bottles, z and y, of equal capacity 
were connected up as indicated in Fig. 2 
and charged equally but oppositely. Then 
the coatings of each were joined together 
and when the knobs were touched the two 
bottles were discharged into each other 
and left unelectrified, from which Frank- 
lin concludes that the “abounding” of fire 
in one is exactly equal to the “wanting” 
of fire in the other. 

Again he found that a full charged bot- 
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tle divides its fire with an empty bottle. 
Franklin criticises the terms “charging” 
and “discharging”? as being inaccurate, 
since after either process the same amount 
of fire exists in the bottle. He showed 
that the bottle is only discharged, either 
by degrees or suddenly, in the following 
ways: 

A bottle is charged and placed on wax, 
G, Fig. 3. Then by touching either the 
knob or the coating the bottle can not be 
discharged. But if a bent wire, c, with a 
knob at each end is held by a piece of 
wax and one knob is touched first to the 
knob of the jar and then removed and the 
other knob touched to the coating, that 
by repeating the process many times the 
bottle is gradually discharged. If the 
wire is made to touch both the knob and 
the coating at the same time the jar is 
suddenly discharged with a flash and 
crack. Again, he showed that if an in- 
sulated person takes the bottle in his 
hand, and then, after being touched by a 
person standing on the floor, touches the 
knob of the bottle with his other hand, 
the bottle is wholly discharged with a 
shock to the person, who is left entirely 
unelectrified. 

Franklin was also the first one to make 
that highly amusing experiment of the 
animated spider which is often reproduced 
in demonstration lectures on physics to- 
day. The kmobs of several jars are 
charged, some positively and others neg- 
atively. The jars are placed on a table in 
irregular arrangement, a foot or so apart. 
A huge spider, with a body of cork and 
legs of linen thread, is suspended from the 
ceiling by a silk thread, so as to hang 
amid the knobs of the charged jars. The 
spider immediately begins to move inces- 
santly among the knobs of the different 
jars. It will fly to one knob, grasp it with 
its legs, take a charge, then move from this 
knob and go to another charged op- 
positely, grasp it with its legs, and so on 
in a very animated way until the jars are 
discharged. 

Some other experiments with the “mir- 
aculous bottle,” first due to Franklin, can 
merely be mentioned. 

He showed that when one coating of a 
Leyden jar was carefully insulated by set- 
ting the jar on a cake of wax it could 
not be charged. 

A suspended thread is shown to be at- 
tracted by the outside coating of the bottle 
whenever the knob is touched, the bottle 
taking in “fire” by the thread as it loses 
it by the knob. 

A suspended cork will play for a long 
time between the knob of a charged phial 
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and another near-by knob joined by wire 
to the coating. 

A plus electrified cork ball is repelled 
by a plus electrified body. 

A plus electrified body is shown also 
to attract a cork ball which is in the com- 
mon state or unelectrified, but will attract 
a negatively electrified cork ball to a 
greater degree. 

Since Franklin conceives of two por- 
tions of the electrical fluid as repelling 
each other, he is somewhat at a loss to ac- 
count for the repulsion of two negatively 
electrified bodies. He could, however, 
have shown that his theory accounted for 
this repulsion also, as being due to the at- 
traction of the surrounding matter. This 
matter being in the common state would 
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attract the two negatively electrified 
bodies, and so cause them to separate as 
if mutually repelling. He showed that a 
person discharging the phial receives the 
same shock, whichever coating is touched 
first; also that the direction of the fire 
“being different in the charging will be 
different in the explosion.” 

I can not gather that Franklin ever 
clearly conceived why he chose to call the 
charge given a body by a rubbed piece of 
glass a plus or positive charge, and when 
later he learned that rubbed sulphur ac- 
quired a negative charge his one-fluid 
theory required some stretching to account 
for the new fact—but we will postpone till 
later our discussion of the nature and 
value of his theory. 

Franklin, I think, was the first one to 
show that a number of phials could be 
charged at the same time and equally by 
connecting them in series or cascade. Such 
at least he describes to be his common 
practice. 

He showed that reducing the thickness 
of the glass only made the jar charge the 
better. He then goes on to speak of the 
inside and outside surfaces of a charged 
phial standing ready, the one to give fire 


by the hook, the other to receive it by the 
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coating. The state of electric strain is il- 
lustrated by a bent spring. 

The side y is contracted, the side z 
extended. He says that both the exten- 
sion of one side and the contraction of 
the other must alter at once for the spring 
to straighten. This conception of Frank- 
lin of the nature of the charge in a Ley- 
den jar reminds one most forcibly of 
Maxwell’s theory of a stress in the di- 
electric. The nature of this stress is not 
much clearer to-day than it was in 1750 
to Franklin, and the fact that Franklin 
recognized the charge of a jar to have the 
nature of a stress existing in the glass, 
and not to consist in a surface layer of 
electric fluid on the conducting surfaces, 
shows, I think, remarkable insight. 
Franklin electrified a very thin glass bub- 
ble one inch in diameter and partly filled 
with water, and was astonished to find 
“in how small a portion of glass a great 
electrical force may lie,” and to-day it is 
not less a marvel how enormous an elec- 
tric stress a mechanically weak dielectric 
material may withstand. 

Another of the discoveries to which 
Franklin’s experiments on the Leyden jar 
led him was the clear perception of the 
two different classes of matter, to which 
he gave the names conductors and non- 
conductors. Regarding this he says we 
should consider electricity to be “pretty 
equally diffused in all the matter of this 
terraqueous globe.” ... “The electric 
matter passes through conductors as water 
passes through a porous stone or spreads 
on a wet stone, but when applied to non- 
conductors it is like water dropped on a 
greasy stone, it neither penetrates, passes 
through nor spreads on the surface, but 
remains in drops where it falls.” 

The air he considers as a non-conductor, 
but that the electric fluid can mix with it, 
and that the two do not displace each 
other. He proves this by filling a jar 
with a manometer, making it air-tight and 
charging it. No alteration in the height 
of the liquid column was discovered. 
> 

A correspondent of one of the automo- 
bile journals writing from Miami, Fla., 
says that an automobile livery has been 
established there and the machines are 
considerable of a mystery to the Seminole 
Indians. The squaws are said to appear 
somewhat afraid of the machine, while the 


braves are inquisitive to find out what 
makes it work. One of these valiant war- 
riors, while taking a ride, leaped yelling 
from the machine and tumbled into a 
sand heap by the roadside, from which he 
Jumped up and ran howling into the 
woods, where he secreted himself. 
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Telephone and 
Telegraph 


A telephone exchange will be installed 
in the near future in Beechwood, Ill., and 
will connect with the wires of the Cairo 
Telephone Company’s system. 


The Farina & Vandalia, Mo., Telephone 
Company has been granted permission to 
install a telephone system between Vernon 
_ and Patoka, in Marion County, and Van- 
dalia, in Fayette County. 


The general offices of the Knickerbock- 
er Telephone and Telegraph Company, of 
New York city, were recently removed 
from 418 Broome street, where they had 
been for some time past, to 100 Broadway. 


A new telegraph line has been planned 
by the Russian Government to run be- 
tween Odessa and Berlin to facilitate the 
telegraph service between those two cities. 
Work will be commenced in the Spring, 
as soon as the weather permits. 


The recently incorporated Northfield, 
Minn., telephone exchange has been char- 
tered to construct and operate telephone 
lines and exchanges with Northfield as its 
centre of activity. The company’s in- 
debtedness or liability is limited to $10,- 
000. 


A meeting of the Central New York 
Telephone and Telegraph Company was 
called in Utica, on March 29, for the 
purpose of voting on a proposition to in- 
crease the company’s capital stock from 
$800,000 to $1,000,000. The result will 
be announced later. 


A central station will soon be estab- 
lished in the town of Plattsburg, Ohio, 
by the United States Telephone Company, 
which a few days ago purchased private 
rights of way from property-holders, and 
which expects to give both local and long- 
distance service. 


Mr. George Hoyt, of Cleveland, is inter- 
ested in a telephone and telegraph com- 
pany having a perpetual franchise in 
Cleveland, Ohio. It is understood that a 
controlling interest in this company is for 
sale. Cleveland seems to be quite a centre 
of telephone work at the present time. 


A telephone franchise was recently 
granted by the common council of Rock- 
ford, Ill, and the Winnebago County 
Telephone Company, which, on getting the 
franchise, commenced incorporation pro- 
ceedings, will soon begin to install a 
telephone system throughout the county. 
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A franchise has recently been secured 
by the Findlay, Ohio, Home Telephone 
Company for an exchange in Arcadia, 
which will be connected with the Findlay 
exchange. Construction work on the lines 
to Arcadia, Rawson, Vanlue, Benton 
Ridge and other towns in the vicinity will 
be commenced early in May. 


All the long-distance connecting lines 
centering in it and the telephone exchange 
itself in Clinton, Tenn., have been pur- 
chased by the Cumberland Telephone 
Company, which is reported to have paid 
only $2,000 for them. The new owner 
will inaugurate important changes and 
improvements in the near future. 


It has been decided by the South Da- 
kota Central Telephone Company, of 
Aberdeen, to expend $20,000 in the exten- 
sion of its lines, and construction work 
will be begun in the Spring. Aberdeen 
and neighboring towns on the system will 
be connected with St. Paul, Minn., Sioux 
City, Iowa, Sioux Falls and other places. 


Reports from Shelbyville, Tenn., state 
that the Cumberland Telephone Company 
is extending its lines to all parts of the 
county. Many of the country stores are 
said to have taken instruments, and it is 
believed that it will be but a short time 
until every leading farmer in the coun- 
try in the vicinity of Shelbyville takes 
advantage of the opportunity presented. 


A mortgage was filed at Norfolk, Va., 
recently by the Southern States Telephone 
Company, a Maryland corporation operat- 
ing exchanges in Norfolk and vicinity, 
to secure a bond issue of $150,000, of 
which $50,000 will be used in retiring a 
previous bond issue, and the balance in 
improving and extending the company’s 
lines. It is understood that the connec- 
tion by long-distance wires of many towns 
south of York, Pa., is proceeding, and 
that the Southern company will soon be a 
competitor in the southern states for a 
long-distance service with the Bell. 


At a meeting of the Georgia Telephone 
Company, recently held in Savannah, 
President W. A. Bisbee was authorized by 
the directors to make extensive improve- 
ments and additions to the company’s 
service in that city, at a total expenditure 
of about $50,000. The demand for tele- 
phone service is said to be rapidly increas- 
ing in Savannah, and the directors em- 
powered the president to extend the lines 
wherever business demanded the expendi- 


ture of more money. An additional ex- — 


tension toward Collinsville will soon be 
made, and that, with other similar im- 
provements, will reach a total of $50,000. 


Vol. 38—No. 14 


Reports from Tampa, Fla., state that 
Messrs. Brorine and Huffman have asked 
for a franchise for a new telephone ex- 
change in that city. The gentlemen have 
a capital of $200,000 and promise under- 
ground wires and connections with all 
towns and hamlets within a radius of 50 
miles as soon as such lines can be con- 
structed. They also guarantee to establish 
connection between Tampa and Jackson- 
ville in less than a year, and are said to 
represent an Ohio syndicate which is put- 
ting systems all through the South and 
Southwest. It is believed that the fran- 
chise will be granted, and if this is done, 
work will immediately be commenced on 
constructing the lines. 


— n 


OBITUARY. 


Dr. William F. Cranning, a son of Dr. 


William Ellery Channing, died recently 


at the Perry Hospital in Boston, Mass., 
of pneumonia. Born in February, 1820, 
in Boston, he was educated at Harvard 
and the University of Pennsylvania. Dr. 
Channing never practised medicine, 
though that was the course he took in 
college, but was connected with Moses G. 
Farmer in the perfecting of the American 
fire-alarm telegraph, the two men patent- 
ing their system in 1857. In 1865 he 
patented a ship-railway for the inter- 
oceanic transit of ships and was also the 
inventor of a portable electromagnetic 
telephone, and has published several works 
on magnetism and electricity, being one 
of the first to apply electricity to 
therapeutics. The hand receiver on the 
telephone was his invention, and was pur- 
chased from him by the American Bell 
Telephone Company. 


Leander D. Parker, who was for 
cighteen years general superintendent of 
the Postal Telegraph Company, died at 
his home in Evanston, Ill., recently. Mr. 
Parker resigned from his position with the 
Postal company in January, owing to ill 
health. He had charge of the construc- 
tion of the western lines of the company 


when it was extending its system through- 


out the West, and first entered the tele- 
graph service in 1855, serving as a mili- 


tary operator during the first three years 
of the Civil War. Mr. Parker was born 
in Canada in 1837. 


Emile A. Shape, who was for many 
years chief operator of the Western Union 
Telegraph Company in Milwaukee, Wis., 
dicd suddenly from pneumonia on March 
21. Hewasoncof theoldest and best-known 
telegraphers in the United States, and 
during the Civil War was attached to Gen- 


eral Grant’s personal staff. 
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Electrically Driven Bending Rolls. 


The rolls shown in the illustration are 
solid wrought-iron forgings, arranged in 
pyramid form, and have a capacity for - 


bending plates up to 12 inches in width 
and five-eighths of an inch thick. 


The lower rolls are geared together 
while the upper or bending roll is re- 


volved by the friction of the plate in pass- 
ing through. It is adjustable by power 
to suit the thickness of the plate and the 
radius to which it is to be bent. It has 
a hinged bearing at one end which may be 
turned down out of the way, while the 
other end has a long shank extending 
to a third support which retains the roll 
in position for the removal of rings or 
flues. This will be found a great advan- 
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coils of compound-wound machines are 
separately wound. The coils are slipped 
over the pole before it is bolted to the 
yoke, and, should it be necessary, are read- 
ily removed. 

The armature core is built up from 
thin, carefully annealed sheet steel, 
possessing a high magnetic permeability. 
These disks are again annealed and then 
japanned. They are mounted upon the 
shaft and held firmly together by mallea- 
ble iron end-plates. The windings, which 
are let into slots provided in the peri- 
phery of the armature core, are made of 
either copper bars or wire as best suits the 

requirements. 
formed, and after being formed are thor- 
oughly insulated with mica and other 
high-grade insulations. They are then 
baked in steam-heated forms while under 


ELECTRICALLY DRIVEN BENDING ROLLS. 


tage in boiler and other shops where plates 
are to be bent in a complete circle. 

Midway between the housings a set of 
supporting rollers are placed to give ad- 
ditional stiffness to the lower rails. For 
very long machines, additional sets of 
rollers are added. The machine is firm- 
ly tied together by a heavy cast-iron sole- 
plate. It is very strongly geared and all 
parts are made stiff and substantial. 

Suitable levers and clutches are con- 
veniently placed for the quick and easy 
control of all the operations. 

The machine is driven by an 18-horse- 
power, reversible, constant-speed Bullock 
motor. For controlling the motor an 
automatic rheostat is used to prevent the 
operator from throwing on the full cur- 
rent too quickly and burning out the 
motor. 

The field consists of a circular yoke of 
special steel. While particular attention 
has been given to « reduction in weight, it 
has not been at the sacrifice of efficiency. 
The pole-pieces, built up from soft sheet 
steel of the highest magnetic quality, are 
securely bolted to the yoke. The shape of 
the punchings is such as to produce a 
saturated pole-face, and this feature, 
coupled with carefully proportioned wind- 
ings, is largely responsible for the spark- 
less operation of the motor, and is a fea- 
ture greatly appreciated by engineers. 

The field coils are machine wound and 
carefully insulated. The shunt and series 


pressure, which removes all moisture and 
produces a perfect and very compact coil. 
The result is a coil that is less liable to 
be injured than when produced by the 
ordinary method, and one which requires 
no further insulation when placed in posi- 
tion on the core. The armature coils 
are held in position by wedges of hard, 
thoroughly dried wood, driven into notch- 
es provided near the top of the slots. 

The commutators are built from drop- 
forged bars of pure Lake copper with 
selected mica insulation. They possess 
great durability and have an exceptionally 
even wearing surface for the brushes. The 
brush-holder is simple and highly efficient, 
giving absolutely no trouble. It is of the 
reaction type; no adjustment of the 
brushes is necessary, and when they are 
once set the motor will operate in either 
direction without sparking and under all 
variations of load. . 


> e ——— 


The Fraldu-Colliery Company, Ltd., of 
Cardiff, Wales, is requesting plans, speci- 
fications and bids for a secondary haulage 
plant from the working faces to the end of 
the rope haulage, which is operated by 
steam, as electrical haulage has not yet 
been successfully applied in the southern 
part of Wales. The company requires abso- 
lute guarantees that the plant will be 
efficient, safe from explosion in a gaseous 
atmosphere, and considerably cheaper 
than haulage by compressed air. The 
collieries are at Pontycymer, near Bridg- 
end, South Wales, and can be inspected 
by intending bidders. 


The coils are machine. 


433 


PERSONAL. 


Mr. Stephen L. Coles, managing editor 
of the ELeorgIoaL Review, has resigned 
his connection with this journal, after 12 
years’ service, to enter other business. He 
will remain closely identified with the elec- 
trical field, in which he enjoys a wide ac- 
quaintance. Mr. Coles’s former associates 
on the staff of the ELEOTRICAL REVIEW 
take this opportunity to express their good 
wishes for his success in his new enter- 
prise and their regret at losing an es- 
teemed and able coworker. 


President J. L. Greatsinger, of the 
Brooklyn, N. Y., Rapid Transit Com- 
pany, announced recently that he would 
take steps immediately to relieve the con- 
gested passenger traffic conditions at the 
Bridge termini, and stated also that the 
entire system would be electrically 
equipped by July 1. Within a few days 
he will start for an extended trip through- 
out the West. 


Dr. Toshi Suzuki, the mining geologist 
of the Japanese Imperial Steel Works, 
was recently in the United States in the 
interest of the mining department of the 
works at Tokio. Dr. Suzuki is said to 
have been greatly pleased, and obtained 
matter which will be of value to him in 
the developing and working of the mines 
under his control on his return to Japan. 


Mr. John Kilgour, the president of the 
Cincinnati, Ohio, Street Railway Com- 
pany, has been made president and gen- 
eral manager of the City & Suburban 
Telegraph Association, succeeding the late 
George N. Stone. Mr. W. A. Blanchard 
succeeds Mr. Stone as director and Mr. 
Kilgour as treasurer of the association. 


Mr. Smith H. Riker has recently re- 
signed his position as wire chief with the 
Western Union Telegraph Company, at 
Syracuse, N. Y., where he has been, with 
but slight intermission, since 1883, to ac- 
cept a similar appointment at Troy, N. 
Y., with the American Telephone and 
Telegraph Company. 

At a recent meeting of the Prussian 
Academy of Sciences, the announcement 
was made that Sir George Gabriel Stokes, 
of Cambridge University, England, has 
been honored with the Helmholtz medal, 
which hitherto has been conferred only on 
Professor Virchow and Lord Kelvin. 


Messrs. Deeley and Woolliscroft, the en- 
gineers of the Midland Railroad Company, 
of London, England, were recently sent 
to the United States to study American 
methods, including the adaptation of elec- 
tricity to railroad operation. 
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THE LARGEST ELECIRICALLY OPER- 
ATED DRAWBRIDGE IN THE WORLD. 


BY H. G. TYRRELL. 


The new highway bridge across the 
Connecticut River, at Middletown, Ct., is 
1,300 feet long, with a 26-foot roadway 
and provision for two six-foot sidewalks. 
Besides the street traffic it carries a line 
of electric railway, connecting Middle- 
town with Portland. It consists of two 
fixed spans, 200 feet centre to centre of 
piers; two fixed spans, 225 feet centre to 
centre of piers; one draw span, 450 feet 
centre to centre of piers. 

Up to the time of building the bridge, 
in 1896, communication between the two 
towns had been kept up by means of fer- 
ries. The amount of travel seemed to 
warrant the construction of a bridge, so 
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The width of bridge selected is that re- 
quired for two lines of carriage travel 
and one line of electric cars. This re- 
quired 26 feet from centre to centre of 
trusses. Provision is made on the floor- 
beams for connecting sidewalk brackets 
in the future. The floor of the bridge is 
designed to carry a live load of 100 pounds 
per square foot, 14-ton electric cars or a 
10-ton wagon. The trusses are propor- 
tioned for a live load per foot of bridge 
of 1,500 pounds for chords and 2,000 
pounds for web. The material used was 


iron for eye-bars and lateral rods, the 


balance—excepting machinery—being me- 
dium steel. The bridge throughout has 
a wood floor consisting of 4 by 14-inch 
yellow pine joist vulcanized, spaced two 
and one-half feet apart, and two layers 
of spruce plank. The lower is three inches 
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more elaborate combinations of rim and 
centre-bearing turntables, which depend 
on their adjustment for an even distri- 


- bution of load. The drum and wheels are 


secured in place to a centre casting by 
means of the usual radial braces and spider 
frame. This centre casting is set down 
six inches into the stone pier, and secured 
to it by means of eight bolts, one and one- 
half inches diameter and six feet long, 
built solid into the pier. This casting 
has a hollow centre for the passage of wires 
up to the bridge. 

The draw is operated by three 25-horse- 
power electric motors of railroad type, one 
for turning, and the other two for block- 
ing up the ends. Besides these there are a 
fourth motor and a duplicate set of turn- 
ing machinery, all in place, which can bc 
used in case of unbalanced wind pressure 


m — —— ~ N 


Fig. 1.—Hignway BRID3E OVER THE CONNECTICUT RIVER aT MIDDLETOWN. 


that the Middletown & Portland Bridge | 


Company was formed to build and main- 
tain a toll bridge. The location selected 
was about on the line of the ferry, 850 
feet up stream from the railroad bridge 
and 300 feet below the end of Willow 
Island. It will be seen that the posi- 
tion of the island, with the channel on the 
west side, required the draw span to be 
about in the centre of the river, thus 
making a symmetrical arrangement. The 
government required two clear waterways 
of 200 feet each, which fixed the length 
of the draw at 450 feet. This is believed 
to be the longest highway drawbridge in 
the world. 

Notwithstanding its being 30 miles from 
the sea, there is a tide of two and one-half 
feet, and the highest known water-mark 
is 25 feet above low water. The floor of 
the bridge was placed six feet above 
the last elevation, making the distance 
from floor to low water 31 feet. At 
low tide the depth of water in the channel 
is 16 feet. 


thick, kyanized, laid diagonally, and the 
upper two inches thick, square across. 
Both layers are dressed on one side. The 
stringers for car track are 15-inch sceel 
beams, weighing 42 pounds per foot. On 
each side of road is a lattice railing with 
a one and one-half-inch pipe top. 

The proportions selected for the trusses 
are 200, fixed span, 12 panels, depth 21 
to 37 feet; 225, fixed span, 12 panels, 
depth 21 to 37 feet; 450, draw span, 20 
panels, 21 feet 3 inches, depth 21 to 55 
feet; one panel, 22 feet. 

The turntable is entirely rim-bearing. 
Eight loading-beams transfer the weight 
to 16 points on the drum, which is four 
feet deep, and 31 feet diameter. This 
stands on 64 cast-steel wheels, 8 by 16 
inches, which run between cast-steel bev- 
eled treads two inches thick at centre. 
The lower tread rests on wrought-steel 
plates bolted to the masonry. This ar- 
rangement of turntable makes a simple 
construction, and is believed to be as ef- 
fective for a highway draw as some of the 


or a breakdown in the other machinery. 
These two sets can be worked inde- 
pendently or together at the will of the 
operator. Power is taken from the Mid- 
dletown street wires, a cable being laid on 
the river bottom and brought up on the 
centre pier. This passes in a groove 
under the wheel track and up through the 
centre casting. The operating house stands 
on an overhead platform in the centre 
tower. It has large windows on four 
sides, and an over-hanging sunshade eave. 
The walls and floor are double thick, and 
it is provided with electric heat for cold 
weather. The platform is reached by 
means of a ladder from the bridge floor. 
It was originally intended that the closing 
of the gates should be done by the operator 
in the tower, and a complete design was 
made for electrically worked steel safety- 
gates. But on account of an accident to 
the substructure, involving extra expense, 
the steel gates and some other machinery 
were omitted. 

As already stated, the blocking up of the 
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ends is done by two separate motors at the 
ends of the draw, placed beneath the floor. 
It is not infrequent to bring power from 
the centre by means of a shaft, but ex- 
perience shows that for long draw-spans 
this method is not satisfactory as too 
much power is lost by friction in the boxes. 
The calculated deflection of the ends was 
three and three-quarter inches, and after 
the bridge was completed and levels taken, 
the actual deflection was found to be 
three and seven-eighths inches. 

Blocking up the ends is done by means 
of a pair of toggles at each corner. These 
are drawn together by two bronze nuts 
working on a right and left-hand screw 
that is turned by bevel gears from the mo- 
tor. To prevent these nuts from jam- 
ming, there are electric signals that tell 
the operator when to shut off his power. 
As a general rule, it is intended simply to 
block the ends up tight. This requires but 
very little power. But as there is always 
the liability of the blocks becoming tight 
from change of temperature or other 
causes, the end machinery was propor- 
tioned to lift 50 tons at each corner, one 
and one-half inches in 10 seconds. This 
required 10 horse-power, but it was 
thought best to use the same kind of mo- 
tor used at the turntable, giving inter- 
changeable parts. To provide for expan- 
sion the end toggles rest on cast-steel rock- 
ers of 171% inches radius, which in turn 
bear on cast-iron pier plates, blocked up 
to the right elevation with shims. The 
latch is an extra heavy swinging gravity 
latch, to which is attached a line of No. 
10 wire passing over pulleys to the centre 
and connected by means of bell cranks 
with the operator’s house. To open by 
electric power takes 30 seconds, and the 
power required to overcome an unbalanced 
wind pressure of five pounds on one-half 

of bridge is 30 horse-power. Ordinarily, 
however, in calm weather five horse-power 
is sufficient to turn. It was necessary to 
use about four times the amount of re- 
sistance ordinarily used on street-car work 
with the same motors, the reason for this 
being evident when the relative weight of 
bridge and car is considered. Both the 
centre and end sets of machinery are pro- 
vided with clutches which can be thrown 
out of gear, and the operation performed 
by hand power. Working on 10-foot lev- 
ers the bridge is turned by four men in 
eight minutes. There is a friction brake 
applied to a drum on the highest speed 
turning shaft. This and the other turn- 
ing machinery, including the motor, are 
placed on the outside of the drum beneath 
the floor, in a machinery frame that can 
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be sheathed in and protected from snow 
and ice. The whole bridge is well lighted 
with incandescent lamps, and has also the 
usual signal lights required by the gov- 
ernment. 

The foundation for this bridge consists 
of two abutments, four river piers 
and a circular draw pier, the maximum 
depth of water in the channel at low tide 
being 16 feet. All of the piers and the 
Middletown abutment stand on pile foun- 
dations. The Portland abutment is built 
on solid rock, found six feet below the 
natural surface of the ground. The ma- 
sonry throughout is laid in regular 
courses, varying from 18 to 30 inches in 
thickness. The stone used is the celebrated 
Portland brownstone, taken from quarries 


fender pier and the span is reyersible, ex- 
cepting that the railway track is on one 
side. The whole bridge, not including 
the rebuilding of the west abutment or 
the earth filling at the ends, cost about 
$180,000. 

The preliminary estimates, with num- 
ber and length of spans, were de- 
termined in the estimating depart- 
ment of the Berlin Iron Bridge Company. 
The matter was then turned over to the 
writer, who was their assistant engineer. 
On going over the entire design the writer 
found it necessary to change the form and 
outline of both the draw and the fixed 
spans and to refigure and reproportion 
the members. He then proceeded to 
design the machinery and all other 
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FIG. 2.—OPERATING KuoM, MIDDLETOWN HIGHWAY BRIDGE. 


about half a mile above the bridge site. 
Concrete was prepared by using one part 
of Portland cement, two parts of. sand and 
four parts of broken stone. The draw 
pier has a batter of half an inch to the 
foot, and all others, including the abut- 
ments, are battered three-quarters of an 
inch per foot. The top of the timber grill- 
age in all cases is a foot and a half below 
extreme low-water line. Apart from the 
draw pier, the Middletown or west abut- 
ment is the heaviest piece of work, con- 
taining 815 cubic yards of masonry. 

As the turntable is entirely rim-bearing, 
the outside coping course is- hammer- 
dressed to receive steel bed-plates which 
are held down by short bolts set into the 
stone. The pier is elevated six inches at 
the centre to secure drainage, and the 
centre casting is set down into the stone- 
work six inches and anchored to it by 
bolts built solidly into the pier. 

It will be seen from the engravings 
that the draw is built in without any 


structural details connected with the work. 
Mr. Graves, of Hartford, was in direct 
charge of the foundation work, and John 
Devin was erection foreman for the super- 
structure. The owner of the bridge is 
the Middletown & Portland Bridge Com- 
pany, for which F. L. Wilcox is treasurer. 
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British technical papers state that an 
English company proposes soon to build an 
electric circular railway in St. Petersburg, 
Russia, with several branch lines and a 
central station, providing a two-minute 
train service. In the city the line will 
run overhead on iron pillars and in the 
suburbs on embankments, being 9214 
versts in length, crossing the Neva River 
and the canals on 11 bridges. A com- 


mittee is said to have been appointed by 
the Russian Government to look into the 
project. 
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l Delaware, Ohio, is said to be heated, 
sare and supplied with power from one 
plant. 
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Electric 
Lighting 


Five-year franchises have been granted 
by the city of Denton, Md., for an elec- 
tric lighting plant which will be in- 
stalled by outside contractors. 


Fire recently damaged the electric light 
plant in Clyde, N. Y., so badly that it 
will be compelled to refit almost entirely, 
and in the meantime the town will remain 
dark. The damage is estimated at about 
$8,000. 


San Jose, Cal., is debating the question 
of issuing $60,000 in bonds for an elec- 


tric lighting plant, and C. M. Barker, the - 


city engineer, is in charge of the matter 
at the present time. | 


By a unanimous vote of the citizens of 
the village of Thorpe, Wis., it was recent- 
ly decided to construct a $6,000 electric 
lighting plant for the municipality and 
to operate it in connection with the local 
waterworks system. 


The town council of Butler, Mo., re- 
cently decided to submit a proposition at 
the next town election for a $20,000 bond 
issue to provide for the equipment and 
installation of an electric lighting plant, 
as the two corporation plants which have 
up to the present time been in operation, 
have proven unsatisfactory. 


A large electric lighting plant will be 
installed in Terre Haute, Ind., at the 
round house of the Southern Indiana 
Railway in that city. The system to be 
used will be incandescents and a large 
number of lights will be used in the round 


house, yards and general offices of the 
company. 


An electric lighting plant, to furnish 
125 lights, is being installed on the steam 
barge Orion, which was built at Green 
Bay, Wis., last Winter. The lights in the 
interior of the vessel will be incandescent 
and besides them several arc lights will be 
swung from the yardarms to light the 
wharves when the boat is loading or un- 
loading at night. 


A private electric lighting plant is con- 
templated by the trustees of the Indiana 
State Normal School, at Terre Haute, 
and as the building in which the plant 
will be located is already equipped with 
steam-power the trustees believe that the 
addition can be made without heavy ex- 
pense and consider that a very desirable 
saving can be effected. 
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Reports from Everett, Wash., state that 
the electric lighting and street railway 
systems of that city, which were recently 
purchased by the Everett Improvement 
Company, are being entirely refitted. Plans 
for the improvement of the lighting sys- 
tem include the building of a power-house, 
centrally located, which will be nearly 
twice the size of the present station. The 
wiring throughout the entire city is to be 
also completely rearranged and many other 
important improvements inaugurated. 


The citizens of Greenport, L. I., have 
been called upon to vote on the question 
of authorizing a bond issue of $12,000 to 
double the capacity of the electric lighting 
plant which is at present owned by the 
municipality. The plant is stated to 
have become self-supporting and there is 
such a demand for its service that the 129 
lights now burning in the village are not 
sufficient to meet the requirements of the 
town, which desires a further extension of 
the plant. 


Reports from San Juan, Puerto Rico, 
state that Mr. Justice Holt, in the United 
States District Court, has rendered a 
judgment in favor of the Western Electric 
Company against the Electric Light Com- 
pany, of Mayaguez, for the sum of $24,- 
403.58 with interest and costs. The 
justice’s opinion states that the lien which 
was given by the Mayaguez company on 
its plant to secure the constructor was not 
discharged, and the date set for the sale 
of the plant at public auction is June 3, 
1901. Ea 


An amendment to the city charter of 
Niagara Falls, N. Y., recently passed by 
the local authorities provided that all tele- 
graph, electric light, telephone and other 
companies using electric wires for trans- 
mission of power for any purpose be com- 
pelled to place those wires underground. 
It is stated that there is no objection made 
to the amendment on the part of the local 
companies and if it becomes a law, as it 
is believed it will in the near future, the 
replacing of the wires will be pushed 
through with all speed. 


Options have been secured on several 
pieces of property in the- city of Indianap- 
olis, Ind., by the Home Heating and 
Lighting Company, which expects to com- 
pete with the Indianapolis Light and 
Power Company for commercial lighting 
and power in the mile square. The com- 
pany is said to have secured permission 
from the board of works to lay conduits 
in that territory, the alleys and streets 
through which its wires may run having 
been designated by the city engineer. 


During the Summer the company will 
put in a new downtown power-house. 


A contract has recently been entered 
into between the Bloomington, Ind., 
Light, Heat and Power Company and the 
Kuhlman Electric Company, of Elkhart, 
for a number of transformers of 5,000- 
light capacity, to replace those now in use. 
The present lighting service has been 
found inadequate and the Bloomington 
company determined some time ago to 
inaugurate whatever improvements were 
necessary for making its system thor- 
oughly reliable. In addition to the new 
transformers a circuit will be run from 
the power-house to the business district, 
connected in such a manner that it can 
be thrown on either of the three dynamos. 
About $25,000 will cover the total im- 
provements. Mr. A. M. Barron is the 
general superintendent of the company. 


President Maltby, of the Boston, Mass., 
Electric Light Company, in a recent inter- 
view is reported to have said: “Our bus- 
iness during the past six months has in- 
creased to such an extent that the directors 
felt justified in declaring yesterday an ex- 
tra dividend of one per cent in addition 
to the regular quarterly of two per cent. 
The extra dividend is from the earnings 
of the past six months, and signifies noth- 
ing as to future disbursements. The 
statement to the effect that our dividends 
will hereafter be at the regular rate of 
three per cent is erroneous. Since the 
first of January our output of incandes- 
cent lamps has increased over 13,000. 
There is nothing to be said regarding 
consolidation matters. Negotiations have 
not been finally broken off, and no recent 
conferences have been held. The whole 
matter is on the shelf.” 


Incorporation articles were recently 
filed by the People’s Electric and Power 
Company, of Kansas City, Mo., with a 
capital stock of $2,000. The incor- 
porators of the company are H. C. Ward, 
C. E. Finley and C. H. Richert. A 50- 
year franchise has been obtained by the 
company which, according to its articles, 
is to construct, maintain and operate 
electric lighting plants and sell their 
products. One of the organizers of the 
company is said to have stated that its 
incorporation was the first step of a move- 
ment towards the organization of a large 
corporation which will have ample cap- 
ital for the installation of a system to 
furnish light and power for the entire 
city. The present company expects to 
work in conjunction with the Kansas 
City Electrical Wire Subway Company. 
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Corporation 
News 4 4 #4 


Cuicaeo, ILL.—The Thomas J. Peter 
Company. $10,000. 


URBANA, ILL.—Urbana, Bellefontaine & 
Northern Railway Company. $50,000. 


Youngstown, On10—Youngstown En- 
gineering Company. $50,000. 


Livonia, N. Y.—Livonia Telephone 
Company. $1,000. Directors: E. A 
Bronson, W. B. Thurston and others. 


Kirxwoop, Pa.—Southern Telephone 
and Telegraph Company of Lancaster 
County. $10,000. 


New PALESTINE, Inp.—Sugar Creek 
Township Farmers’ Telephone Company 
of Hancock County. $240. 


PHILADELPHIA, Pa.—The Rio Plata 
Electric Company has increased its capi- 
tal stock from $100,000 to $500,000. 


BurNsmweE, Ky.— Burnside Electric 
Light and Power Company. $500. Di- 
rectors not named. 


New Yorx Ciry, N. Y.—Emporia 
Railway, Lighting and Repository Com- 
pany. $150,000. 


TRENTON, N. J.—Grand Canon Copper 
Company. $250,000. Incorporators: J. 
E. Crossly, H. E. Brooks and others. 


GREENVILLE, Mbp. — Greenville Tele- 
phone Company. $750. Incorporators: 
W. Woods, J. H. Taylor and others. 


Frexcu Lick, Inp.—Star Telephone 
Company. $2,000. Directors: L. Ellis, 
H. Roland and J. L. Sutton. 


NASHVILLE, TENN.—Great Falls Pow- 
er Company. $20,000. Incorporators: 
T. J. Kittrell, A. J. Dyer and others. 


Cuicaco, ILL.—Automobile Multiplier 
Company. $10,000. Incorporators: E. 
Peycke, L. Sonnenschein and L. H. Clark- 
son. 


RICHMOND, Va.—The Virginia & Lit- 
tle Indian Telephone Company has in- 
creased its capital stock from $600 to 
$5,000. 


CamMpEN, N. J.—Shepard Engineering 
and Automobile Company. $600,000. In- 
corporators: F. R. Hansell, Max Phillips, 
P. W. Miller. 


Lyons, N. Y.—Lyons Electric Railway 
Company. $45,000. Directors: C. A., 
D. E., C. F. and A. C. Lux, C. H. Ford, 
M. Witt and others. 


ELIZABETH, N. J.—American Traction 
Company. $250,000. To operate auto- 
mobiles. Incorporators: Herbert Knight, 
D. J. Newland and F. A. Raymond. 


Covineton, Ky.—Union Light, Heat 
and Power Company. $1,500,000. In- 
corporators: J. C. Ernst, C. E. Prior, 
J. T. Van Horne and C. W. Wetmore. 
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Seymour, Baytor County, TEx.— 
Profitt Telegraph and Telephone Com- 
pany. $10,000. Incorporators: J. W. 
Profitt, J. H. Glasgow and G. G. Garrett. 


Cooper, DELTA County, TEx.—Cooper 
Electric Light Company. $12,000. In- 
corporators: Charles Tuttle, W. R. Evans 
and E. S. Kelley. 


CINCINNATI, On10—Cincinnati & Co- 
lumbus Traction Company. $10,000. In- 
corporators: H. Burkhold, F. O. Suire, 
P. C. and R. C. Swing and A. J. Becht. 


CoLUMBUS, OH10—Lakeside, Napoleon 
& Western Electric Railway Company. 
$300,000. Incorporators: D. B. Brown, 
R. F. Muir and others. 


TRENTON, N. J.—Federal Water-Power 
and Cable Company. $1,000,000. IJncor- 
porators: J. W. Avery, J. A. Hill, H. C. 
Brady and others. 


RocxkForp, ILL. — Winnebago County 
Telephone Company. $5,000. Incorpo- 
rators: F. L. and Charles F. Tuttle and 
H. S. Hicks. 


New Yorx City, N. Y.—Grant Broth- 
ers Company. $25,000. To manufacture 
electrical machinery. J. A. and J. H. 
Graham and J. T. Booth. 


MARKLEVILLE, Inp.—Wildwood Tele- 
phone Company of Madison County. 
$500. Directors: J. and C. Biddie, E. 
Davis, L. Johnson and C. Fort. 


Niacara Farts, N. Y.—The Buffalo & 
Niagara Falls Electric Light and Power 
Company has increased its capital from 
$200,000 to $500,000. 


Wausau, Wis.—Wisconsin River Val- 
ley Electric Railway Company. Incorpo- 
rators: T. F. Frawley, C. D. Bundy and 
R. P. Wilcox. Capital not stated. 


~Warrineton, Inp.— Warrington & 

Markleville Telephone Company. $1,- 
000. Directors: S. J. Harlan, J. A. Mc- 
Daniel and O. H. Morgan. 


INDIANAPOLIS, IND. — Electrical Ap- 
pliance Company. $5,000. Directors: 
E. E. and Susan Rines, C. C. and C. Mc- 
Cauley and J. E. Booth. 


WHITEHALL, N. Y.— Consolidated 
Light and Power Company. $75,000. 
Directors: C. F. King, J. H. Barker, J. M. 
Cronin. 


Covineton, Ky.—Kentucky Improve- 
ment Company. $15,000. To establish 
telephone service. Directors: J. H. 
Griewe, J. J. Weaver and others. 


FaRIBAULT, Minn.—Northfield Tele- 
phone Exchange Company. $15,000. 
Charles and Phoebe Church and H. L. 
Frye, incorporators. 


“Trenton, N. J.—Consolidated Rail- 
way, Lighting and Refrigerating Com- 
pany. $6,000,000. Incorporators: W. C. 
Stemmerman, John H. Thompson, Jr., 
and Clifford W. Perkins. 
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West Point, Ky.—West Point Electric 
Company. $5,000. Officers: J. L. Wil- 
liams, president; A. J. Turpin, vice-presi- 
dent; W. L. Weller, Jr., secretary and 
treasurer. 


ATCHISON, Kas.—Atchison Railway, 
Light, Heat, Power and Water Company. 
$800,000. Incorporators: B. P. Waggen- 
er, J. A. Bendure, W. P. Waggener and 
others. 


Nites, On10—Wiswell-Pritchard Elec- 
trical Manufacturing Company. $30,- 
000. W. H. and P. J. Pritchard, F. W. 
Stillwagon, H. W. Wiswell and C. M. 
Wilkins, incorporators. 


OxzrIDA, N. Y.—Representatives of the 
Standard Oil Company recently pur- 
chased the Oneida Street Railway Com- 
pany. The consideration is stated to be 
about $25,000. 


CHARLOTTE, N. C.—James B. Curtis, 
representing the Curtis Syndicate, of 
Newark, N. J., i8 reported recently to have 
purchased the Queen City Telephone 
Company for $23,000 at receiver’s sale. 


FREEPORT, ILL.—The local street rail- 
way system and electric lighting plant 
were recently sold at receiver’s sale to 
Charles Miller, of Franklin, Pa., who rep- 
resented the bondholders, for $75,000. 


Detroit, Micu.—Capital Electric 


_ Manufacturing Company. $30,000. Paid- 


up stock, $20,000. Incorporators: A. L. 
Bresler, T. J. Rakestram, W. J. Bowen 
and E. A. Bresler. 


NewakRk, N. J.—The New York & New 
Jersey Telephone Company has increased 
its capital stock from $8,000,000 to $15,- 
000,000. The papers certifying the in- 
crease were signed by Alexander Cameron 
and Henry S. Snow, directors. 


Dover, N. H.—Concord, Dover & Roch- 
ester Electric Railway Company ; $400,000. 
Dover, Somersworth & Rochester Street 
Railway Company; $300,000. Wallace 
D. Lovell is behind the capitalists who in- 
corporated the two roads, which are to be 
united. 


Boston, Mass.—Dividends have been 
declared by the following companies: 
American Telephone and Telegraph Com- 
pany, regular quarterly, one and one- 
half per cent; payable April 15 to stock 
of record of March 30; books close April 
1, open April 15. Regular quarterly divi- 
dend of $2 and extra dividend of $1 by 
the Boston Electric Light Company, pay- 
able April 15 to stock of record April 1. 


Boston, Mass.—Preferred stock valued 
at $3,000,000 will be disposed of by the 
Worcester Traction Company to the syndi- 
cate now controlling all the Worcester 
street railways. The traction company’s 
new directors are: T. J. Coolidge, Jr., 
and F. W. Kendrick, who fill the places of 
T. C. Barr, of Newark, and E. J. Moore, 
of Philadelphia. Vermilye & Company, 
of New York city, is acting for the pur- 
chasing syndicate. _ 
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Electric 
Railways 


The power-house of the Galveston City 
Railway Company, which was destroyed 
by the storm which last year wiped the 
city out of existence, is soon to be rebuilt, 
and will cost about $100,000. 


The Lokal-Anzeiger, of Berlin, Ger- 
many, recently stated that the city had 
purchased the street car lines owned by 
Siemens & Halske for a consideration of 
10,000,000 marks ($2,380,000). 


Municipal ownership of the street car 
lines, to begin with 1902, is said to be 
one of the problems under consideration 


by the city authorities of San Francisco, 
Cal. i 


London, England, reports state that Mr. 
Charles T. Yerkes recently paid £2,000,- 
000 cash to secure control of the under- 
ground railways in that city, which are 
capitalized at £24,000,000. 


At a recent meeting of the stockholders 
of the Inland Traction and the Allentown 
& Coopersburg Street Railway companies, 
held at Souderton, Pa., it was decided to 
consolidate the two companies. By this 
merger the Inland company secures a di- 
rect route to Allentown. 


Advices from southern New Jersey 
state that the Cape May, Delaware Bay & 
Sewalls Point Railway has been acquired 
by ex-Senator L. E. Miller, of Cape May, 
for $90,000. The road is a trolley system 


seven miles long and operates along the 
ocean front. 


A company “is being organized in 
Canaan, Ct., for the construction of an 
electric railroad from the Massachusetts 
state line to Bridgeport, a distance of 70 
miles, the plan being to have the road con- 
nect with the proposed Berkshire line from 
the state boundary at Pittsfield, Mass., 
and thus, with its connections, form a 
continuous line to New York. 


Mr. Justice Ricks, of the United States 
District Court of Cleveland, Ohio, handed 
down a decision March 11, making uncon- 
stitutional the three-cent street car-fare 
ordinance which was passed by the city 
council two years ago, holding that the 
ordinance interfered with the existing 
contracts. The suit will be carried to the 
higher courts. 


Plans were recently filed by the chief 
engineer of the Manhattan Railway Com- 
pany, of New York, for a new two-story 
brick station to be used for storing and 
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distributing energy for the new third-rail 
system with which the elevated road 
is being equipped. The station, which 
will be erected on the west side of Third 
avenue just north-of 161st street, will 
cost $31,000. 


Reports from Joplin, Mo., state that work 
has been begun on constructing the Min- 
eral Cities Electric Railroad, which, when 
completed, will be 60 miles in length, 
connecting the important towns in the 
Kansas coal district with the mineral 
cities in southwestern Missouri and south- 
eastern Kansas. The capital stock of the 
road is $500,000 and F. M. Moore, of 
Joplin, is its general manager. 


Press despatches from St. Petersburg, 
Russia, state that the River Neva is so 
frozen that electric street car lines trav- 
erse the ice at three different points, and 
if one is disinclined to ride in them, a less 
sedate but more exhilarating means of 
crossing is to be had, as there are crowds of 
peasants standing at the ends of the streets 
eagerly bidding for the privilege of push- 
ing one across for 10 copecks, about five 
cents. 


Reports from Boston, Mass., state that 
the Boston elevated road will be in opera- 
tion by May 1, and a section of the line at 
Charlestown will be set aside for the in- 
struction of motormen. The line to be 
used for this purpose will be the Sullivan 
Square-Dudley street section. It is stated 
that steel for the elevated structure was 


contracted for at two and three-eighths 
eents per pound and that to-day steel could 
not be bought for twice that price owing 
to the advance. 


A formal organization of the Cleveland 
& Southern Railroad has recently been 


effected and W. H. Lamphrecht elected 
president; A. H. Pomeroy, vice-president, 


and T. T. Pomeroy, secretary and treas- 


urer. The road will extend, when built, 
from Cleveland through Berea, Medina, 
Wooster, Creston, Seville and Lodi to 
Wadsworth. By means of the traffic ar- 
rangement the rails of the Cleveland, 
Elyria & Western will be used between 


Cleveland and Berea, leaving 60 miles of - 


track to be constructed. It is thought 
that the road will be in readiness within 
a year. Its capitalization will be $1,500,- 
000 in stocks and the same amount in 
bonds. 


The purchase of the Wyandotte & De- 
troit River Electric Railroad by the De- 
troit United Railway is considered by local 
newspapers to be part of a plan for one 


of the greatest electric railroad projects 
in the United States. The plan is believed 
to be that of having an electric line in 
operation during the coming Summer be- 
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tween Detroit and Buffalo. In order to 
compete successfully with the steam lines, 
the cars are to have a speed of 50 miles an 
hour, and the company is believed to be 
backed up by the Everett-Moore syndicate, 
with a capital of $4,000,000 in stock and 
$4,000,000 in bonds. It is stated that 
none of the stock will be put on the 


market, but will be taken up by private 
subscription. 


A company may soon be incorporated 


‘with a capital of $3,500,000, all of which 


will be subscribed as soon as the fran- 
chise is granted, for the purpose of con- 
structing an electric railroad from Roch- 
ester to Niagara Falls. The officers of 
the company are: President, Allen C. 
Beach, Watertown; first vice-president, 
Charles S. Baker; second vice-president, 
Joseph C. Tone; secretary, George Moss; 
treasurer, George L. Brown; chief engi- 
neer, W. C. Gray, all of Rochester. The 
directors are Allen C. Beach, Watertown ; 
William H. Gillette, Charlotte; Charles S. 
Baker, George L. Brown, George Moss, 
Milton Clark, George A. Brooks, Henry D. 
Quinby and William C. Gray, all of Roch- 
ester. The total length of the proposed 
road is 120 miles, 8614 to Niagara Falls 
and 3314 to Buffalo from that point. 


The estimated cost of construction is $3,- 
000,000. 


The city council of Colorado Springs, 
Colo., recently granted to Mr. W. S. Strat- 
ton a valuable street railway franchise. 
The life of the franchise is 25 years, and 
a $10,000 bond will be given for the pay- 
ment of any suits. The company agrees 
to run an electric sprinkler over its system 
10 hours every day, saving the city $5,000 
per year, and transfers will be given to all 
of the company’s lines, except where they 
parallel one another. The maximum fare 
will be five cents, and 22 tickets will be 
sold for $1. Construction work must 
commence within six months. The fran- 
chise is now said to be conditional upon 
the written consent of a majority of prop- 
erty owners whose buildings front the 
streets over which the lines will be laid. 


A comprehensive plan for the construc- 
tion of a great system of electric rail- 
ways has been formed by the St. Louis, 
Mo., & Belleville Traction Company, 
which expects to build its extensions to 
different St. Clair County towns and to 
a number of villages in other counties. 
From Belleville lines will probably be 
built to Mascoutah and Freeburg, and the 
company is also considering ‘the advisa- 
bility of constructing other branches to 
Collinsville, Edwardsville, Waterloo and 
Red Bud. It will probably be 1903 before 
the Red Bud and Waterloo lines material- 
ize, but the plan as outlined, having been 
under consideration for some time by the 
officers of the company, will be carried 
out in the end. 
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April 6, 1901 


An Enclosed Natural Draught Water- 
Cooling Tower. 


For a number of years the Wheeler Con- 
denser and Engineering Company, of 
New York, has been building water-cool- 
ing towers for cooling circulating water in 
power plants. In its first designs a power 
driven fan for supplying currents of air 
for reducing the temperature of the water 
was employed, but last year the company 
brought out a new design in which the 
fan was dispensed with and the water 
was cooled by permitting it to trickle over 
the meshes of galvanized-iron wire mats, 
the surfaces of which were entirely ex- 
posed to the atmosphere. As a develop- 
ment of this type, the company is now 
placing upon the market a fanless form 
of tower in which the mats are enclosed 
in a steel-plate case or shell, and having in 
addition a steel flue, reaching a total 
height of from 75 to 100 feet above the 
ground, causing a strong draught of cool 
air to pass over the surfaces of the mats 
at all times. 

This flue or chimney design of tower 
covers but little ground area and can 
therefore be used to great advantage where 
it is necessary to economize ground space, 
and its extreme lightness permits it to 
be installed upon roofs if necessary. It 
possesses the additional advantages of 
carrying away any undesirable vapors that 
might arise from the circulating water. 

The mats in the new form of tower 
are practically the same as those supplied 
in the previous design of Barnard water- 
cooling towers and consist of galvanized 
wire, woven into mats of small meshes. 
over which a thin film of water passes, 
so that each drop of water is brought into 
contact with the circulating air, causing 
a rapid and positive lowering of the tem- 
perature. 

Being self-operative, the new enclosed 
fanless tower is claimed practically to do 
away with all expense save the initial 
cost of installation. 


A o 


Wall Street and the Electrical 
Stock Market. 


On the New York Stock Exchange, 
General Electric closed the week at 215 
bid and 217 asked, indicating a gain of 
l point. Metropolitan Street Railway, of 
New York, closed at 166 bid and 1661% 
asked, showing a gain of 234 points. 
Brooklyn Rapid Transit closed the week at 
83 bid and 8314 asked, showing a gain of 
74 point. Third Avenue Railroad closed 
at 122 bid and 124 asked, indicating a 
gain of 14 point. Manhattan Railway, of 
New York, closed at 127 bid and 12744 
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asked, showing a gain of 134 points for 
the week. 

On the Boston exchange, American 
Telephone and Telegraph closed the week 
at 167 bid and 168 asked, showing a loss 


of 1 point. Erie Telephone closed at 49 


bid and 50 asked, indicating no change 
for the week. New England Telephone 
was not quoted. 
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ENCLOSED NATURAL DRAUGHT WATER-COOLING 
TOWER. 


On the Philadelphia exchange, Electric 
Storage Battery was not quoted. Elec- 
tric Company of America closed at 814 
bid and 81% asked, showing a loss of 3% 
point. Union Traction closed at 3114 
bid and 3134 asked, showing a gain of 
14 point for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 10 bid 
and 13 asked, showing a loss of 4 points. 
Electric Boat closed the week at 24 bid 
and 25 asked, indicating a gain of 1 point. 
Consolidated Equipment closed at 814 
bid and 81% asked, showing a loss of 314 
points for the week. 

Wall street, March 30. 

——__--g@> e__—- 

A-municipal electric lighting plant is 
contemplated by the common council of 
the town of Wenatchee, Wash. 
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Shunts for Switchboard Instruments. 


In modern installations where large cur- 
rents are measured the most approved 
form of amperemeter is an instrument of 
the potentiometer type using the fall of 
potential across a known small resistance 
as a measure of the current flowing in it. 
The manufacture of these resistances, or 
amperemeter shunts, has grown to be an 
important branch of switchboard building. 
The illustration herewith shows a type re- 
cently placed on the market by Messrs. 
Machado & Roller, of New York, general 
sales agents for the Whitney Electrical 
Instrument Company. The shunts are 


AMPEREMETER SHUNT. 


made to give a drop of 50 millivolts at 
fullrated load, and a metal having half the 
temperature coefficient of copper is used 
in their construction. Large radiating 
surface is attained by the design shown in 
the illustration, and it is claimed that the 
shunts can carry full rated load contin- 
uously without overheating. They are 
made in sizes of from 100 amperes to 
10,000 amperes capacity. 

> 


Wireless Telegraphy in War Time. 


A British contemporary says that the 
decision of the Admiralty with regard to 
utilizing wireless telegraphy for naval sig- 
naling purposes in war time testifies to 
the fact that the government has fully 
recognized the value of this system of sig- 
naling. Stations for this purpose are to 
be established, it has now been decided, at 
Culver Cliff, Dover, Portland Bill, Rame 


Head, Roche Point, Scilly Isles, Gibraltar 


and Malta. These two latter stations will, 
of course, be for use in connection with the 
Mediterranean and Channel fleets. As to 
the English stations, Culver Cliff is to be 
in direct communication with Portsmouth 
and Rame Head with Plymouth. By these 
means the naval commanders-in-chief at 
these ports may receive rapid and con- 
tinuous information of what is happen- 
ing in the outlying portions of their com- 
mand. Special staffs for peace and war 
will be allocated to each station. 
a ee tee 

A lighting plant will soon be installed 
in Yorktown, Tex., by a Mr. Clark, of 
Galveston, who expects to put about $8,000 
in the system. 
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Industrial 
Notes # # 


THE MORRIS ELECTRIC COMPANY, 
15 Cortlandt street, New York, is the sales 
agent for the Monarch insulating paint. 


THE AMERICAN BRIDGE COMPANY 
states that it has received a contract for 36 
steel bridges from the Chicago, St. Paul & 
Missouri Railway Company. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, is carrying a full stock of 
swinging ball lightning arresters, so that 
orders can be shipped the same day they 
are received. 


THE VINDEX ELECTRIC COMPANY, 
Chicago, Ill., is mailing its catalogue of 
transformers and will be pleased to send it 
upon application to any one interested. The 
hook is worth examination. 


THE DIEHL MANUFACTURING COM- 
PANY, of Elizabethport, N. J., has just 
filled a very large order for ceiling fans 
and electroliers of unique and handsome 
design to be installed in the imperial palace 
at Formosa. 


THE SHELBY STEEL TUBE COMPANY, 
New York and Pittsburgh, announces that 
it will esteem the address of all communi- 
cations regarding sales and orders to its 
New York office as a favor, as this will con- 
siderably expedite the filling of such orders. 


THE GARTON-DANIELS COMPANY, 
Keokuk, Iowa, is mailing a circular of its 
G. D. extension ringers. The folder con- 
tains much matter of interest and is well 
illustrated. “No magnets” is the motto 
stamped over each illustration of the ring- 
ers. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, Pa., has re- 
cently closed a contract with a local electric 
railway in Hamilton, Ontario, for the instal- 
lation of a battery of chloride accumulators 
of 220 elements to give a discharge rate of 
100 amperes. 


THE INTERSTATE ELECTRIC COM- 
PANY, Cleveland, Ohio, has made the follow- 
ing announcement: “Notice is hereby given 
that the Interstate Electric Company has dis- 
continued its business. All creditors have 
been paid in full, and no debts will be con- 
tracted in the future.” 


THE EMERSON ELECTRIC MANUFACT- 
URING COMPANY, St. Louis, Mo., has just 
issued a circular with an excellent line of 
illustrations showing its fan motors in all 
their applications, and offers to furnish 
electrotypes, without cost, to any of its 
customers who care to use them. 


THE AMERICAN ELECTRIC TELE- 
PHONE COMPANY reports that it has re- 
cently installed additional central-energy 
switchboards in the following places: Bowl- 
ing Green, Ohio, 150 drops; Salem, Ohio, 100 
drops; East Liverpool, Ohio, 100 drops; 
Wellsville, Ohio, 100 drops; Rome, N. Y., 125 
drops. 


THE CLINTON GAS LIGHT AND COKE 
COMPANY, Clinton, Iowa, is asking for bids 
on a lot of second-hand electrical machinery 
and desires to purchase in addition a large 
quantity of new material, including copper 
and galvanized wire, insulators, _ bolts, 
uaa etc. Full particulars on applica- 

on. . 


THE M-B ELECTRIC COMPANY, 203 
Franklin avenue, Cleveland, Ohio, is issuing 
circular matter regarding isolated electric 
light plants, which are said to be especially 
adapted for residence work. They are now 
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made in 5 and 10-light sizes, but the com- 
pany expects shortly to increase this to 
larger capacities. 


THE SPRAGUE ELECTRIC COMPANY, 
New York city, has issued bulletin No. 205 
dealing with Lundell motors in all types 
and for all purposes. The pamphlet will be 
mailed upon application to the company 
and contains not only full descriptive mat- 
ter on motors but also describes the Lundell 
controller at some length. 


é 

THE BURNLEY BATTERY AND MAN- 
UFACTURING COMPANY, Painesville, Ohio, 
manufacturer of dry batteries and the Burn- 
ley soldering paste, states that it is about 
to commence action at law to vindicate its 
rights on the paste question. This com- 
pany mentions that during the year 1900 
it sold 250,000 boxes of the Burnley solder- 
ing paste. 


ROSSITER, MACGOVERN & COMPANY, 
Incorporated, New York and Brooklyn, is 
mailing its catalogue of electrical and steam 
machinery for March. The little book con- 
tains much matter of interest and is very 
comprehensive, the machines included run- 
ning all the way from large-sized gen- 
erators and street cars to small instruments 
and pulleys. 


DALLETT & COMPANY, 201 Walnut 
place, Philadelphia, Pa., is issuing illus- 
trated bulletins relating to its business of 
electric railway equipment and old railway 
material, of which it makes a specialty. 
The firm has a great many bargains such as 
alternators and generators, and is just now 
making a leader of open trolley cars, in 
which it has a number of unusual bargains. 


THE WESTERN ELECTRIC COMPANY, 
of Chicago, Ill., is mailing bulletins contain- 
ing much information of interest regarding 
the large lines of construction material car- 
ried by that company for central station 
and street railway work. The bulletins are 
neatly gotten up and contain much pertinent 
matter. They will be mailed to any one 
interested upon application to the company. 


THE BROWNING MANUFACTURING 
COMPANY, Milwaukee, Wis., manufacturer 
of motors and dynamos, in the smaller sizes, 
has now the following representation: 
Mr. M. E. Baird, eastern manager, 321 Have- 
meyer Building, New York; Kohler Broth- 
ers, agents, 1804-1812 Fisher Building, Chi- 
cago. This company has recently issued 
some interesting bulletins relative to these 
small motors and dynamos. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., state that 
the chief inspector of the Metropolitan 
Street Railway Company, of New York, who 
was started two years ago as a student of 
the schools, says that the instruction has 
proved invaluable to him in his work and 
that many employés of the same company 
who have taken the courses provided by the 
schools have been greatly benefited by their 
studies. 


“A NEW ELECTRICAL CONVENIENCE” 
is the title of the slips being sent out by 
the Western Electrical Supply Company, 
St. Louis, Mo., illustrating the company’s 
new taps, which make it possible to connect 
additional wires to lighting fixtures already 
in use. The taps are said to be most con- 
venient for use with table lamps, fan mo- 
tors, cooking utensils, heating pads and curl- 
ing tongs. Full particulars and prices will 
be mailed on application to the company. 


MR. EDWIN REYNOLDS, vice-president 
and general superintendent of the E. P. 
Allis Company, Milwaukee, Wis., was re- 
cently given a testimonial on the occasion 
of his 70th birthday and what is said to be 
the finest office desk in the world was pre- 
sented to him by the officers and employés 
of the commercial institutions in which he 
is interested. The furniture indicated was 
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made for exhibition at the World’s Fair and 
has since then been displayed in Europe. 
It is stated that the desk alone cost $1,500. 


THE WILLIAMS-ABBOTT ELECTRIC 
COMPANY, Cleveland, Ohio, has largely in- 
creased its force of workmen and is now 
running day and night. General Manager 
Dodge, of the company, states that the num- 
ber is three times larger than it was three 
months ago, this being necessitated by the 
fact that there has been an increasing de 
mand for the company’s apparatus. It is 
also expected that the company will soon be 
able to show some new designs in the near 
future in telephone and switchboard work. 


THE HELIOS-UPTON COMPANY, in ad- 
dition to its Chicago factory at 222 Fuller- 
ton avenue, has opened a downtown office 
in the Marquette Building in that city. 
This company’s main offices are in Phila- 
delphia. In addition to being extensive 
manufacturers of arc lamps, both alter- 
nating and direct-current, the company has 
been for a year or more large makers of 
storage batteries for both automobile and 
central-station purposes. A number of 
plants have been installed during the past 
year, a notable one being for the Kansas 
City Electric Light Company, Kansas City, 
Mo. The fine country residence of Mr. H. 
N. Higinbotham, at Joliet, Ill., has been sup- 
plied with a complete installation of the 
Helios-Upton battery. 


THE OLDS MOTOR WORKS, Detroit, 
Mich., has recently issued a neat folder 
descriptive of its electric and gasoline vee 
hicles and its gasoline engines. The coms 
pany builds engines not only for automo- 
biles but also for marine purposes, and will 
mail its catalogue of such machines upon 
application. The small folder at hand con- 
tains numerous illustrations showing the 
adaptability of the Oldsmobile for different 
purposes. Among the pictures shown is a 
machine carrying a load of 2,100 pounds, 
although this machine is light enough to 
be carried by two men; another one climb- 
ing a frozen embankment, towing a snow- 
plow, running in deep snow, starting with 
the rear wheels in a deep ditch, writing 
the name of the machine in snow and per- 
forming various other feats. 


THE ERICSSON TELEPHONE COM- 
PANY, 296 Broadway, New York, has issued 
Part 5 of the Ericsson series. Part 5 con- 
tains an exhaustive description of wire 
transposition on telephone circuits, and is 
recommended by the company as being of 
interest and value to all telephone men. A 
supplement is furnished with the folder 
illustrating one of the Ericsson multiple 
switchboards, representing a section of one 
of the multiple switchboards which was in- 
stalled at Pittsburg, Kas., by the Pittsburg 
Telephone Company. On the other side of 
the supplementary sheet is a representation 
of the transpositions effected by the Erics- 
son method on a 12-wire line. The little 
book will be mailed upon application to the 
company by any one interested. 


“FIFTEEN MILLION FEET UNDER- 
GROUND” is the title of a catalogue just 
issued by the McRoy Clay Works, Brazil, 
Ind., and New York city. The book is one 
of the handsomest general catalogues that 
has been seen in a long time, being bound 
in pale yellow embossed paper stamped in 
gold and bronze, and containing a great 
number of engravings showing installations 
of the McRoy conduits in cities from the far 
northwest to the extreme southern end of 
the country. McRoy conduits are too well 
known to need any description, and the 
catalogue is rather in the nature of a list of 
installations under all conditions than & 
particularized schedule of the conduits 
themselves. The book is being sent out in 
a neat little box bearing upon its face the 
name “Tanagra,” and the embossed figure 
of a woman, the whole being of the same 
color as the book itself. It will be sent to 
engineers and other parties interested upon 
application to the company. 
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The serial article entitled “The Con- 
struction of Small Telephone Exchanges,” 
by Mr. A. E. Dobbs, now appearing 
in the ELECTRICAL Review, should prove 
of great value to those engaged in tele- 
phone work. Theliterature of the telephone 


is exceedingly meager, and there has been 
practically no authoritative writing on 
the subject of the construction of small 


exchanges. It is believed that this series 
of articles will give the information that 
is desired by many individuals and cor- 
porations who are thinking of starting 
telephone enterprises in many parts of 
the country. Written from the stand- 
point of the practical man, and for his 
particular benefit, these contributions are 
of unusual interest and value. 


NEW YORK, SATURDAY, APRIL 13, 1901. 


THE AUTOMOBILE INDUSTRY. 

On other pages of this issue of the 
ELECTRICAL REVIEW are presented a ser- 
les of articles dealing with the automo- 
bile situation as it is to-day, and describ- 
ing the various types of automobile vehi- 
cles now upon the American market. The 
natural interest felt by many electrical 
people in automobiles of types other than 
those propelled byelectricity has counseled 
the inclusion of descriptions of vehicles 
operated by steam and internal-combus- 


tion motors. The development of the 


electrical vehicle has been astonishing 
when it is considered how many and how 
serious were the difficulties that beset its 
earlier career. In the first place, all the 
traditions of the carriage builder’s art 


had crystallized around types of vehicles 
drawn by outside power and not propelled 
by power contained within themselves. 
Here, then, was necessitated at the begin- 
ning a radical departure in running gear 
and frames, along with which was the 
necessity for a reasonable adherence to 
forms of vehicles familiar to the public 
eye. Some of the results of this struggle 
between conservatism and necesstty are 
still evident in automobile designs. 
Another difficulty which beset the 
early experimenters was the absence of 
experjence regarding electric motors for 
what “YW practically railway service. 
This has now been abundantly obtained 
in street railway practice, and methods of 
control carefully developed in that field 
have been adopted by the automobilists 
with great success. But the essential 
trouble, and the one that has lingered 
longest in the history of the vehicle, was 
that the storage battery—admirable, ex- 
cellent and efficient invention as it has 
proven itself to be when it can be set up 
firmly on a solid foundation and care- 
fully watched—was too delicate an ap- 
paratus to stand the hauling and bump- 
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ing necessarily involved in vehicle travel. 
The genius of a generation of inventors 
has been applied to the betterment of the 
storage battery, and really astonishing re- 
sults have been achieved when it is con- 
sidered that there has been no basic 
variation in the design of the battery for 
twenty years. The same elements still 
enter into its composition; all the im- 
provements that have been obtained have 
been the result of better methods of con- 
struction, better methods of mechanical 
design, and experience in the use and 
operation of accumulators. 

That the future must hold a perfected 
design of storage battery is something 
that no one can safely deny in the light 
of electrical expcrience in other directions. 
When that day comes, the electric auto- 
mobile will unquestionably supersede the 
horse for all forms of vehicular transport 
in cities, and doubtless to a considerable 
extent in suburban and country districts 
also. This seems a foregone conclusion 
from which there is no escape, and a little 
speculation as to what this would mean 
in the city of the future seems pardon- 
able in view of the almost complete cer- 
tainty of the event. 

The suppression of the horse, doing away 
at one stroke with all of the dirt and 
ninety per cent of the noise of our streets, 
would work a slow but genuine revolu- 
tion in the condition of cities and indi- 
rectly exert a powerful effect upon com- 
mercial conditions as well as the merely 
physical aspect of the towns and the peo- 
ple in them. The sanitary condition of 
horseless cities, having impervious pave- 
ments, could be made practically perfect. 
Perhaps the future will see electricity 
accomplishing, through the automobile 
vehicle, as great a work for the dwell- 
ers in towns as it has already done 
through the electric street car. If this 
be so, then the exploiters of the electric 
carriage have just claim to a high place 
in the remembrance of their descendants. 
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This is the season of the year when all 
sorts of outdoor construction work is re- 
sumed and when the electrical contractor 
begins to be busy with his Summer work. 
The outlook for general electrical bus- 
iness 1n this country this Summer is prob- 
ably better than it has ever been before. 
There is in progress a considerable amount 
of street railway building and a number 
of important enterprises will be under- 
taken in various parts of the country. 
The exploitation of water-power plants 
within the last few years has taken a great 
impetus and several large installations 
have been planned for construction this 
Summer. Electric light lines will also 
undergo considerable alteration and ex- 
tension during the Summer and Autumn 
in preparation for the rush of work during 
the dark days of next Winter. The whole 
outlook is so cheerful and promising that 
it seems proper to say a few words of con- 
gratulation at the beginning of the season 
of active work. 

It is astonishing to note the number of 
new activities with which the electrician 
is concerned to-day. Not so very many years 
ago telegraph apparatus absorbed all his 
energies, but since the invention of the 
dynamo and the introduction of electric 
lighting and electric-power transmission, 
a host of new applications of electricity 
has arisen and among them several which 
promise wide development in the early 
future. Perhaps no other branch of elec- 
trical work is so full of this promise as the 
application of electricity to chemical] re- 
The arts of 
electrochemistry are as yet at their begin- 


actions of various kinds. 


nings, but the rate of progress which has 
been established leads inevitably to the be- 
lief that in this direction electricity will 
find one of its most useful applications. 
In a few years the electrical method of 
refining copper has practically superseded 
all others. Similarly, in many depart- 
ments of the chemical industry electrical 
methods regarded as laboratory experi- 
ments a few years ago are now practised on 
gigantic scales with resulting profit and 
satisfaction. Leaving out of account the 
new products which electrochemistry has 
given to the world, such as carbides and 
aluminum, the application of electricity 
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to such old and well-known industries as 
the manufacture of bleaching powder and 
caustic soda, the refining of copper and the 
production of chlorate of potash, has given 
an entirely new life to these industries 
and to those dependent upon them. At 
present it is fair to say that only the out- 
lying regions of the electrochemical do- 
main have been explored and it is certain 
that rich prizes await the investigators 
who will be the pioneers in this new di- 
rection of electrical expansion. 

The New York Times is still somewhat 
unsatisfied about our position concern- 
ing electrical execution, but it is begin- 
ning to see the light. In a recent issue 
commenting on the apparently senti- 
mental reasons that cause electrical ex- 
ecution to be regarded with hostility by 


electrical men it states: 


“The people of this tate adopted the 
electrical system of execution because they 
thought it was quick, humane, and as free 
as possible from repulsive features. They 
certainly do not want even the worst of 
their criminals shocked into temporary un- 
consciousness and then cut up alive by 
inquisitive doctors. The moment the elec- 
tricians prove to the general satisfaction 
that any such thing as that is going on, 
the system will be changed.” 


This is precisely what we have asked 
for. If there is any reasonable doubt that 
a criminal is alive after the electric cur- 
rent has been applied to him the subject 
should be fully and thoroughly tested by 
a committee of experts without bias and 
the legislature should be prepared to 
stand by the result. 
after scientific and proper investigation 


If it can be proved 


that electricity does the killing, then elec- 
trical men can have no fair reason to ob- 
ject to this method of execution. If, as 
we contend, it is even possible for the 
killing to be done by the autopsy and not 
by the current, then all fair-minded men 
must regard the whole me:hid as one too 
repulsive to endure and one that should be 
superseded by a more certain and humane 
variety of execution. 


— 


It has just been announced that the 
Metropolitan Street Railway Company, 
of New York city, will soon change over 


its existing cable lines to electricity, thus - 


making all of the main-line traffic of its 
great system, in Manhattan electrical. 
Other important changes in the system 
will also be made so that certain ferries 
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on the West Side may be more easily ac- 
cessible. While this change will accom- 
plish much for the company in reducing 
expenses of operation and in unifying the 
system, still electrical engineers should 
not forget that this corporation has per- 
formed a most valuable service for 
them and for their art by the thorough- 
ness, the boldness and the skillful man- 
agement with which it has undertaken 
the enormous problem of electrical oper- 
ation of its lines in New York city. 
These lines have been the theatre of ex- 
periments of the utmost value to the art 
in general and the results attained have 
been given with great liberality to the 
public. 

The Pan-American Exposition will soon 
open at Buffalo, and advance reports in- 
dicate that it will be exceedingly inter- 
esting as a general gathering of exhibits 
and most particularly valuable ag an elec- 
trical exposition of the first class. The 
city of Buffalo is well situated in regard 
to what may be called its electrical facili- 
ties, and electric light and power will be 
abundant at the exposition grounds. 
Probably no finer object lesson could be 
found in the world for the admiration of 
visiting foreigners than the Niagara 
transmission and the great generating and 
receiving plants incident to it. The elec- 
trical industries gathered at Niagara Falls 
will form a sort of annex to the exposition 
little less interesting than the exhibits 
gathered in the ground themselves. Of 
these latter there will be many of high 
interest, embodying in some cases features 
of novelty not hitherto exhibited. The 
larger manufacturing companies have 
contributed liberally toward the placing 
of exhibits fully showing their industries 
and an assured success seems to be wait- 
ing for the opening of the doors of the 
exposition on May 1. 


An encouraging sign of the times is the 
frequent incorporation of small electric 
lighting companies, especially in the 
towns of the Middle West. This is not 
only an evidence of prosperity, but of the 
continuing popularity of electric lighting 
in the face of strong competition from 
gas and gasoline lighting. 
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A QUESTION OF SPEED. 

A report is extant that a young gen- 
tleman, who can afford it, wants an auto- 
mobile which will have a minimum speed 
of seventy miles an hour. 

The success of any industry or com- 
merce depends largely upon its adaptabil- 
ity to the uses of the public at large, and 
not to the whimsy demands of a few 
persons. Several years ago bicycles were 
built for pleasure purposes, and were cor- 
respondingly heavy. Soon the builders 
began to turn out spidery affairs which it 
was impossible to run over an ordinary 
pavement, much less over uneven cobble- 
stones. The frailty of these machines 
injured the trade, and the racing bicycle 
was a serious blow to the industry. 

It is hardly likely that racing automo- 
biles will ever prove so disastrous to 
their field as the racing bicycle proved to 
its manufacturers. It is, however, not 
to be doubted that the faster automobiles 
are made the less demand there will be 
for them, the fewer people will purchase 
them and that the trade at large will re- 
ceive a considerable setback. What is 
desired in the practical vehicle is a modi- 


cum of speed and lightness with a maxi-: 


mum of comfort and safety. The racing 
machine, being designed particularly for 
speeding purposes, is not comfortable to 
ride in nor good to look at. A certain 
machine which is noted for its rapid trav- 
eling has a veculiar motion in starting 
which resembles most nearly the jump of 
a person who sits suddenly and unexpect- 
edly upon a sharp projection—undigni- 
fied at the least. The frailty of such ma- 
chines is another very serious drawback 
to their general usc, and the prices asked 
for them are prohibitive to the vast ma- 
jority of people of ordinary means who 
could afford to buy a lower-priced ma- 
chine. If the manufacturer desires his 
product .widely used and wishes to sce 
the people at large enjoying the result 
of his manufacturing ability, he must 
make a machine which will stand wear 
and tear, which will suffice in speed for 
persons of sound mind and reasonable 
intentions, and he must sell it for a price 
which will net him a fair return. The 
seventy-mile an hour machine is a ridicu- 
lous proposition. Any one who has ever 


ELECTRICAL REVIEW 


traveled twenty or thirty miles an hour 
in an automobile is not likely to care for 
any seventy-mile performance. Such a 
machine could run from New York to 
Buffalo in the same time as the Empire 
State Express, provided a track were ob- 
tainable for it; but if seventy miles is 
the minimum, where would the famous 
express train be if the chauffeur threw 
his lever to the last notch? 


m ac — 


TROLLEY LINE CONSOLIDATIONS. 


All over the country the consolidation 
of trolley railways and systems is progress- 
ing rapidly and the present outlook is that 
this Spring and Summer will see much 
further progress in this direction and the 
combination under single managements 
of many electric railway lines now dis- 
connected. 

Without going into the causes which 
lead to this state of things it is extremely 
interesting to note the tendency of the 
movement, and the result that sooner or 
later it will bring about. Already a map 
of the eastern states, showing the electric 
railways, exhibits that continuous lines 
exist between many points of importance. 
separated often some hundreds of miles. 
Indeed, the New England states and the 
Middle West are practically covered with 
a network of trolley lines equal in extent 
to that of the steam railroads. So long as 
these various lines are operated as discon- 
nected systems for the transportation of 
passengers only their effect will be merely 
to gather to themselves the short-haul pas- 
senger business of their respective dis- 
tricts. But once consolidated and oper- 
ated under conditions that will permit 
freight to be carried also, it seems evi- 
dent that these networks must soon grow 
into active competitors of the steam rail- 
road lines in their vicinity. 

Thus, while the discussion concerning 
electrifying steam railroads has been go- 
ing on for several years there has been 
growing up, paralleling the steam rail- 
ways, a system of light railroads elec- 
trically operated and which, bythe nat- 
ural logic of events, is rapidly becoming 
an important competitor. The public has 
nothing to lose by this state of things but 
rather very much to gain, since the trolley 
line has given it already an effective dupli- 
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cation of railway facilities ; and the period 
of competition which may reasonably be 
looked for in the near future will doubt- 
less result in a considerable increase and 
betterment of these. The situation is one 
that is exceedingly interesting, and while 
it is unsafe to look too far into the future, 
still it is reasonably evident that we must 
soon see lines as long as from New York 
to Boston or New York to Philadelphia 
merged under single managements and 
competing for through business between 
such points. 


— - Se 


WATERFALLS AS CENTRES OF 
INDUSTRY. 


Within a very short time two important 
installations of electric power-transmis- 
sion plants have been installed at water- 
falls, one at Niagara and the other at 
Snoqualmie. Primarily, the object of the 
plants is to transmit electrical energy to 
cities at a distance where it may be util- 
ized for various commercial purposes, but 
it now seems that a new phase is being 
manifested. A few days ago an electro- 
lytic refining company, having a plant in 
the vicinity of Niagara, contracted for a 
heavy increase in the horse-power fur- 
nished it by the power plant, and will ex- 
tend its works at a cost of nearly a mill- 
ion dollars. This may be taken easily to 
indicate that the great power-transmis- 
sion plants which are located at water- 
falls throughout the country will soon 
become large centres of manufacture. 
Real estate in the cities is expensive and 
often unsatisfactory, but in the country 
land is much cheaper, and, with ordinary 
railroad or water transportation facili- 
ties, great industries are locating at the 
various power plants and erecting factor- 
ies which will operate at less expense, 
producing the same, or better, results 
than they could in the more crowded cit- 
jes. 

The water powers of the South—which, 
until now, have been little heeded—are 
slowly coming to the front and within a 


few years we shall see a number of plants 
similar to the Niagara or Snoqualmie 
stations operating throughout the south- 
ern part of the United States, surrounded 
on every side by busy and prosperous fact- 
ories whose output will be limited only 
by the demand made upon them by the 
open markets of the world. 
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Science 
Brevities 


Voltameter as an Ammeter— It has 
been pointed out by M. André Job, be- 
fore a French Chemical Society, that an 
ordinary voltameter, in which water is 
electrolyzed and the mixed oxygen and 
hydrogen collected, can be used as an am- 
peremeter if it be fitted with a long capil- 
lary exit tube and a water manometer, 
since the excess of pressure is proportional 
to the rate of the evolution of gas, and 
therefore also to the intensity of the cur- 
rent at the time. 


X-Rays in Chemical Analysis—The fol- 
lowing abstract appears in Lightning: 
M.G. Sagnac in a recent publication, shows 
how the electric action of the secondary 
rays emitted by a body can detect the 
presence of minute quantities of relatively 
active elements, such as copper, iron and 
aluminum, and can be made a means of 
searching for new elements. The energetic 
absorption of the more active rays from 
such a metal as platinum in the first few 
millimetres of adjacent air has been veri- 
fied directly by rarefying the air surround- 
ing the metal. Finally a pencil of Reent- 
gen rays discharges a conductor even when 
it does not pass through the portion of the 
air acted on by the electric field of the 
conductor. It is sufficient that the rays 
shall traverse a portion of air separated 
from the field of the conductor by a 
Faraday screen, such as metal gauze, and 
that there shall be a field of force in the 
part traversed of like sense to that due to 
the conductor. If the charge of the con- 
ductor is reversed in sign, the rate of dis- 
charge is altered in the ratio of 1 to 10 
or 20, but in the absence of the field in the 
second region no such change takes place. 
M. Sagnac’s explanation is that the ions 
produced in the second region acquire, 
under the influence of the external field, 
sufficient kinetic energy to carry them 
through the openings of the screen into 
the region surrounding the conductor. 


Velocity of lons—In an article on this 
subject in the Physical Review, Mr. C. D. 
Child adopts a new method for de- 
termining the velocity of ions in a gas 
which was suggested by Professor J. J. 
Thomson, says a British contemporary. 
A test was made by applying this method 
to the determination of the velocity of 
ions produced by a flame. The author 
points out that no attempt has been made 
to secure great accuracy,since the quantity 
to be measured—+. e., the velocity of the 
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ions—is one depending on a great variety 


of conditions, and because this work is 
rather the test of a method than anything 
else. The accuracy of the result given, 
however, will compare favorably with 
those hitherto secured in attempt- 
ing to measure such velocities. There 
was considerable objection to determin- 
ing the potential with a wire, and accord- 
ingly a water dropper was used in the test 
carried out by the author. In the first 
place, application of the method sug- 
gested by Professor Thomson showed that 
the velocity of the positive ions drawn 
from a Bunsen burner is approximately 
2.2 centimetres per second for a potential 
gradient of one volt per centimetre, and 
that for negative ions 2.6 centimetres. In 
the case of an unlimited supply of ions, 
if the discharge takes place between two 
regular surfaces, the velocity may be de- 
termined by simply measuring the cur- 
rent per unit area and the difference of 
potential between these surfaces; and if 
the surfaces be not at all regular, the rela- 
tive velocities of the positive and nega- 
tive ions may be determined by compar- 
ing the positive and negative currents. 


Wireless Telephony—The evolution of 
the wireless telephone is making rapid 
strides in the hands of the German phy- 
sicists. Herr E. Ruhmer, whose in- 
genuity seems to know no bounds, has 
modified both the transmitter and the re- 
ceiver in a radical manner, says one of 
Mr. Fournier d’Albe’s abstracts. After 
pointing out that a small current inten- 
sity in the “speaking arc” is bad for acous- 
tic effects, but very good for the fluctua- 
tions of luminous intensity uscd for trans- 
mission, he proceeds to dispense with the 
arc altogether, and substitutes for it a 
chalk or zircon block mounted on the tele- 
phone diaphragm itself and heated in the 
usual way by means of an oxy-hydrogen 
flame. The slight vibrations of the tele- 
phone disk suffice to alter the position of 
the luminous body in the flame, and thus 
to vary its luminosity in a manner suit- 
able for the transmission of speech. At 
the receiving station, the high resistance 
of selenium cells has hitherto presented a 
difficulty. The author gets rid of it by 
substituting for the selenium cell a 
“radiomicrophone,” a kind of carbon 
coherer mounted in the focal line of a 
parabolic mirror. The differences in 
temperature produced by the impact of the 
light upon the carbon are sufficient to 
actuate a telephone receiver. The author 
also suggests a bolometer as a receiver. 


Allotropic Silver— MM. Berthelot has paid 
particular attention to the determination 
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of the calorific values of elements in their 
different allotropic modifications, having 
among others ascertained the heats of 
combustion of the different varieties of 
carbon, whether as an amorphous body, 
as graphite or as diamond. The differ- 
ence is considerable. In his latest work 
M. Berthelot claims to have detected no less 
than four different varieties of silver. His 
experiments were made by dissolving two 
grammes of finely divided silver in a large 
mass of mercury contained in a calorim- 
eter and noting the heat generated. 
With pure silver foil the liberation of 
heat was at the rate of 2.03 calories per 
108 grammes of silver. When a portion 
of the same foil was disaggregated by 
heating it to 550 degrees centigrade in an 
atmosphere of oxygen, and then dissolved, 
the heat produced fell to 0.47 calorie per 
108 grammes of metal. With crystals of 
silver precipitated by electrolysis from sil- 
ver nitrate the corresponding figure was 
0.10 calorie. If, however, the crystals 
were obtained by precipitation from silver 
nitrate by metallic copper, and dried at 
ordinary temperatures before dissolution 
in the mercury, the heat produced was 
1.19 calories per 108 grammes of the 
metal dissolved. 

Electrolytic Proof Sitver— Proof silver is 
prepared inthe United States Mint by sub- 
jecting fine silver (0.999) to electrolysis, 
using an electrolyte of silver nitrate with 
one per cent of free nitric acid. The bar 
of fine silver is carefully wrapped in filter 
paper and all enveloped in cotton cloth, 
so as perfectly to retain the impurities, 
such as peroxide of lead, etc., which ac- 
cumulate as the bar is dissolved. The bar 
so protected is connected with the posi- 
tive pole of the battery or other source 
of electricity, thus becoming the anode, 
while the cathode is formed by connecting 
a sheet of chemically pure silver to the 
negative pole. The silver is thrown down 
as crystals, which are easily washed. In 
this way pure silver, even in large quan- 
tities, can be easily prepared. In melting 
the crystals the same flux is used as in the 
case of gold—three parts fused borax and 
one part pure niter—but it is necessary 
to melt the bar a second time. The sec- 
ond melting is made without flux, and 
is for the purpose of removing the oxygen 
introduced by the niter of the flux. When 
the silver is perfectly melted, it is stirred 
with a piece of dry wood as long as the 
action due to the presence of oxygen con- 
tinues. When thig subsides, the silver is 
poured into a chalk-lined mould. The bar 


is cleaned with a brush and dilute sul- | 


phurie acid. After being rolled out, it is 
ready for use. 
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THE THEORY OF ALTERNATING DYNA- 
MoO ELECTRIC MECHANISMS—XXIII. 


BY W. ELWELL GOLDSBOROUGH. 


ON VARIABLE RESISTANCE IN PARALLEL 
CIRCUITS. 


Take, for example, such a circuit as 
that shown in Fig. 68. Here the circuit 
O,A, is in parallel with the circuit OAs 
and this parallel system is supplied with 
power from the alternator E. The cir- 
cuit O,A, is a non-inductive one, contain- 
ing only the variable resistance r} The 
circuit O,A, has a constant impedance 
due to the inductance I, and the resist- 


ance 7}. 


O, 
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If we assume that initially r, has a very 
high value the circuit O,A, can be neg- 
lected, as the current I, in the circuit will 
be infinitesimally small. Under these con- 
ditions the current flowing in the circuit 
O,A, will be the only one apparent in the 
system, and so I, will equal I. ‘The latter 
current is represented in Fig. 69 as the 
vector OB,, and OA is the impressed 
electro-motive force. 

Suppose now that r, is decreased. A 
current will immediately appear in the 
circuit O,A,, which will be in phase with 
the impressed electro-motive force E. As 
T, continues to be reduced this current 
I, will finally reach a value OB,. In this 
event, as I, is a constant, the resultant 
current flowing in the system will be the 
resultant of OB, and OB, or OB. As, 
therefore, 7, is still further reduced, and 
I, increases in the direction OA, I also 
continues to increase, the locus of its 
vector head being the line B,B, extending 
indefinitely in a direction parallel to OA. 
The greater I, becomes the greater is the 
value of I, but, since I, is fixed in value, 
I, approaches nearer and nearer the value 
of I as r is diminished, until in the limit- 
ing case I, and I are equal and in phase. 

The effect, then, of a reduction in r, is 
to reduce the value of the angle of lag of 
the main current behind the impressed 
electro-motive force. The law of the 
variation of the current is, however, 
markedly different from the cases pre- 
viously considered. In these the loci 


have all been parts of circles. 
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Fig. 69 graphically represents the 


equation 

I=E (9: + gs)’ + 3 
in which E, g, and 2, are constants and g, 
is a variable. For by equation (165), 
page 272, it is shown that in an alternating- 
current circuit the current is equal to 
the product of the impressed electro-motire 
force and the admittance of the circuit, 
and it is further shown (169) that the 
admittance of a system of circuits in 
parallel is equal to 


Y =V (gr + 9)? + (bi + d). (177) 
Now in the present case 
r 
Jı = a and bd, = 


but since the circuit O,A, is non-vector, 


(189) 


oe 
r+ 2, 


PEE cee ean 
T2 


Therefore, as r varies g varies inversely, 
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but g, and ġ, remain constant. 
Example No. 14. 

Given: An alternator developing an 
electro-motive force of 1,200 volts at 60 
cycles, which is impressed upon two cir- 
cuits connected in parallel. The second 
of these circuits consists of a variable 
non-inductive resistance having fixed 
steps of 480, 240, 160, 120 and 96 ohms 
each. The first circuit has an inductance 
of .425 henry and a resistance of 442 ohms. 

Determine the value of the current in 
the main line corresponding to each of 
the fixed steps of the resistance of the 
second circuit. 

When the second circuit is open and 
the alternator impressed on the first cir- 
cuit alone by equation (54) 

I= e i eae = 2.55 amperes, 
4/ (442)? + (163) 


since 
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a= L, 2 r n = .425 X 2 X 3.14 x 60= 
163 ohms. 

And as the impedance of the first circuit 
is 

z, = 4/ (442)? + (163)? = 470 ohms, 
the current has a lag of 

TES 

behind the impressed electro-motive force. 

Now when the second circuit is closed 
upon the first step of its resistance a cur- 
rent of 


A 


1200 
I, = 480 = 2.0 amperes 
will be set up in the circuit that is in 
phase with the electro-motive force. 


There is now 2.55 amperes flowing in 


- one circuit and 2.5 amperes flowing in the 


other, with an angle af phase difference 
between them of 70° 3’, we can, there- 
fore, most readily determine their re- 
sultant, which is the main line current, 
by applying equation (25), page 479, vol. 
xxxvii, and 
I = I} +2 I I, cos p, + I} (25) 
= (2.55)? + 2 X 2.55 X 2.5 X 
cos 73.05° + (2.5) 
= 4.2 amperes. 


By equation (26) this resultant cur- 
rent will lag behind the impressed electro- 
motive force by an angle 

I, sin 4, 
I, + I, cos ¢, 

If the remaining steps of the resistance 
of the second circuit are cut in succes- 


= tan == 34° 49’ 
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sively, the current in the second circuit 
will increase by increments of 2.5 amperes, 
as is shown in Table 6, and there will be a 
corresponding increase in the main line 
current. ‘The rate of increase in the 
main line current is, however, less than 
the rate of increase of the current in the 
second circuit, and in fact the value of 
the current in the second circuit rapidly 
approaches that of the main current, 
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‘This is shown somewhat more fully in 
Fig. 70, in which the values of Table 6 
are plotted against the current in the 
second circuit. Curve A is the plot of 
the current in the second circuit against 
itself; it is, therefore, inclined at an 
angle of 45°, and is a straight line. 

Curve B is the plot of the main line 
current against the current in the second 
circuit. This curve continually ap- 
proaches curve A, although its approach 
is so gradual in the upper part of the 
curve that curve B is almost parallel to 
curve A. 

Curve C is the plot of the angle of lag 
of the main current relatively to corre- 
sponding values of the current in the 
second circuit. It is seen that the main 
current very rapidly approaches the phase 
of the impressed electro-motive force 
when the second circuit is closed and its 
resistance reduced. But for the smaller 
values of the resistance the reduction in 
the angle of lag is very slow and becomes 
almost inappreciable as the currents grow 
large. The axis of abscissas is in fact an 
asymptote of the curve C. 

Curve D shows the per cent that the 
current in the second circuit is of the 
value of the main current. By it the 
fact is clearly pointed out that the branch 
current gradually approaches the main 
current, and practically equals it for very 
low values of the resistance in the second 
circuit. Circuits of the form shown in 
Fig. 68 are important in alternating cur- 
rent working, as they are representative of 
the greater portion of distributing cir- 
cuits. This will be explained in detail 
later. In the case of the present problem 
Fig. 68 is a working diagram of the cir- 
cuits, and Fig. 69 is the vector diagram of 
the circuits. In Fig. 69 the points num- 
bered 1, 2, 3, 4, 5 and 6 indicate the 
phase position of the main current values 
tabulated in Table 6. 


TABLE 6. 
I, + I. 
No Ta I. I ọ 4. 
1 E 0 2.5 , 0 
2 480 2.5 4.2 B4° 49’ 59.5 
3 240 5.0 6.3 22° 24’ 79.3 
4 160 7.5 8.7 16° 1 86.2 
5 120 | 10.0 11.2 12° 21/ 89.8 
6 96 | 12.5 13.6 10° 10/ 91.9 
—— <> 


Radio-Active Material. 


Mr. F. Giesel, in the Chemical News, 
describes how radium rays cause skin 
wounds. They also cause plant leaves to 
acquire an Autumnal yellow tint. The 
author states that salts, glass, paper, etc., 
are affected, the last-named turning brown 


and brittle. _ 
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Electric Railway Progress in 
Switzerland. 


It will be of interest to those who in- 
tend traveling in Europe during the com- 
ing Summer to know that an electric street 
railway line will bring Chamouni—here- 
tofore only to be reached by diligence or 
the more expensive luxury of a carriage— 
within easy reach from Geneva at a mod- 
erate cost. The line has been built by the 
Paris, Lyons & Mediterranean Com- 
pany at great expense from Fayet-St. 
Gervais, a station two hours by rail from 
Geneva. During the Summer six trains 
daily will be run between Geneva and 
Chamouni, the time of the run being, ac- 
cording to train, three and one-half to 
four hours. From Paris to Chamouni 
will take about 14 hours. 

The electric line from Fayet-St. Gervais 
to Chamouni is 20 kilometres (1214 
miles) long, having double tracks one 
metre (3914 inches) apart. For 3.6 
kilometres (two and one-quarter miles), 
the cars will ascend on cogs. the steep- 
est slopes having a grade of nine 
centimetres to the metre (3.54 inches 
to 39% inches). The system is expected 
to be in operation by June or July at the 
latest, and will have a first and second- 
class service. The fare, second class, from 
Le Fayet to Chamouni will be 1.95 francs 
(about 38 cents). The first-class fare has 
not yet been decided upon. 

While many will, of course, continue to 
make the journey to Chamouni by dili- 
gence over the picturesque mountain 
passes, the simple, comfortable tram con- 
nection for even one way of the trip will 
prove a great convenience; and for the 
many hundreds of tourists with small 
means and restricted time, this line will 
make the mountain scenery of Chamouni 


an item in the trip that otherwise might 


have to be omitted. 


German Rapid Transit. 


Experiments are now being made by the 
firm of Siemens & Halske, of Berlin, with 
electric trains having a speed of 125 miles 
an hour, says United States Consul-Gen- 
eral Guenther, of Frankfort-on-Main. 
The main object of these experiments is 
to complete the technical improvements 
for the wheels, necessary on account of 
the greatly increased rotation. 

These experiments, it is now stated, 
have demonstrated that a speed of at least 
125 miles per hour can be attained with- 
out difficulty. In using electric motive 
power, a transformation of the horizontal 
motion of the piston into one of rotation 
of the wheels is not necessary; the rotary 


the condenser. 
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motion of the motor can at once be trans- 
mitted to the axle of the coach or the mo- 
tor axle can serve at the same time as the 
coach axle. 

A pamphlet issued by the privy coun- 
cilors of engineering—Messrs. Philippi 
and Griebel—states that with such elec- 
tric roads of great speed, surface cross- 
ing is out of the question; railroads, 
streets, passages, and canals must be 
crossed either by bridges or ‘tunnels. The 
quick succession of trains (intervals of 
six minutes) makes it imperative that the 
tracks must be kept clear at all times 
while being operated. Neither the public 
nor employés can be permitted to enter 
upon them. For this reason the third- 


rail system must be adopted and switches . 


are to be avoided. 

The plan for this rapid electric road 
between Berlin and Hamburg is as fol- 
lows: The road will run between a point 
immediately adjoining the city of Berlin 
and one adjoining the city of Ham- 
burg. The total length of the line will 
be about 156 miles. The subways and 
elevated tracks are already projected for 
the whole line. The estimated cost, ac- 
cording to Messrs. Philippi and Griebel, 
is $33,000,000, among which are $4,400,- 
000 for the right of way, $7,200,000 for 
grading, $10,000,000 for construction, 
and $5,000,000 for electric power sta- 
tions, passenger depots and workshops. 


—_———cqp 
Electric Effluvium. 
M. S. Leduc describes some further re- 


-markable properties of the silent electric 


discharge whose physical and chemical 
effects he has latterly been investigating. 
He produces it by rapidly charging and 
discharging a condenser consisting of a 
metallic sphere on the one hand, and a 
sheet of aluminum with a central per- 
foration on the other hand, separated by 
a plate of glass or celluloid. The cen- 
tral portion of the plate is on both its 
faces the origin of violet and ultra-violet 
rays, which can be concentrated by a 
quartz lens. These rays produce an in- 
tense fluorescence on a platino-cyanide 
screen without concentrating the beam. 
Photographic effects are obtained which 
surpass in intensity those produced by 
sunlight. The rays are particularly val- 
uable for Finsen’s treatment of ansemic 
tissues. These are compressed by means 
of a quartz plate contained in an ebonite 
frame, which directly adjoins the alum- 
inum sheet forming one armature of 


The diseased tissue is thus 
exposed to rays which have only to trav- 
erse a thin plate of quartz. The appara- 
tus may be worked with an induction coil 
or an influence machine. 
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News from Great Britain. 


At periodic intervals an outcry is made 
over here that England is altogether be- 
hindhand in some particular industry, 
and this time it is the electrical industry 
again. At the beginning of the month a 
paper was read before the Institution of 
Electrica] Engineers, entitled “The Elec- 
trical Power Bills of 1900: Before and 
After,” and apart from giving a digest 
of the schemes which were passed last 
season for supplying current wholesale, it 
consists of a slashing attack upon the ob- 
structive and restrictive methods of the 
legislature proper and of the smaller local 
bodies which have been endowed with cer- 
tain powers of which, if they so think fit, 
they do not hesitate to avail themselves, 
generally with unhappy results. The pa- 
per has met with a decided approval from 
such authorities as Professor S. P. 
Thompson, Mr. Emile Garcke, Mr. J. S. 
Raworth and many others, and, in fact, 
during a somewhat lengthy discussion only 
two speakers raised their voices in favor 
of municipal electrical trading. In a 
paper of such a far-reaching character as 
this, however, it is unsatisfactory to find 
the author placing reliance upon depre- 
ciatory articles anent English electrical 
progress in a certain class of daily news- 
paper which no self-respecting electrica] 
engineer (or any one else) would be seen 
with in his hand. 


Be all this as it may, however, I am 
inclined to think there are other contribu- 
tory causes to this laxity in the profession. 
An example of what these are is furnished 
by the almost violent opposition to the 
numerous underground electric railway 
schemes in and about London which are 
coming before Parliament this session. 
As soon as particulars of their various 
Toutes are published, the responsible 
daily papers are flooded with letters 
of protest and appeals to the local 
authorities, whose districts they pass 
through, to oppose them on some ground 
or other. Another instance is the 
formation of a ratepayers’ association of 
inhabitants on the line of the Central 
London Railway to force the company to 
pay compensation for alleged damage to 
their houses, due to fancied vibration 
from the trains. All these things retard 
the industry, inasmuch as they instill 
prejudice into the non-technical mind, to 
say nothing of making capitalists dubious 
as to the stability of electrical enterprise. 


With regard to the question of the vi- 


From Our Special Correspondent. 


bration on the Central London Railway, 
an expert committee has been formed at 
the request of the company itself to in- 
vestigate the trouble, real or otherwise. 
It consists of the Right Hon. Lord Ray- 
leigh, F. R. S., Sir John Wolfe Barry and 
Professor J. A. Ewing, F.R.S. The 
sittings are held at rather long intervals, 
as between them series of tests are car- 
ried out on the line, and it is likely to be 
some time before their report is published. 
Mention of Sir John Wolfe Barry reminds 


ELECTRIC LIGHTING OF THE VICTORIA 
EMBANKMENT, LONDON. 


me that he has resigned his position of 
co-consulting engineer with Sir William 
Preece for the electrical equipment of the 
“circle” railway, in London, owing to a 
difference with the directors as to the most 
suitable system. 


As far back as 1892 the London County 
Council decided to light the Victoria Em- 
bankment byelectricity. Thisroadwayruns 
alongside the River Thames for about a 
mile or so and is one of the few pleasant 
spots in the heart of London. In March, 
1901, the Council’s 1892 decision was put 
into force. The installation is a small and 
quite ordinary one, its chief feature, how- 
ever, being the lamps. The equipment of 
the power-house consists of four 70-horse- 
power gas engines with dynamos havingan 
output of 70 amperes at 500 volts. It is 
interesting to note the use of gas engines, 
as several of the supply companies in 
London have recently been fined at the 
instance of the London County Council 


for allowing the emission of black smoke 
from their chimneys, and by this mode of 
procedure the London County Council 
has probably avoided the amusing specta- 
cle of summoning themselves for a like 
offence. A very good view of the lamps 
on the river side is given in the photo- 
graph. The foggy buildings in the back- 
ground are the House of Commons and 
Big Ben. There are about 70 lamps on 
this side and a further 80 for the curbs, 
for which special standards will be erect- 
ed. As will probably be imagined, no 
alteration whatever has been made in the 
standards or even globes of the old gas 
lamps, which were exactly as shown in 
the illustration. The circuits are ar- 
ranged in series of 10 and are run off a 
constant potential of 500 volts. The 
lamps are made by the Gilbert Arc Lamp 
Company. 


No difficulty has been encountered in 
organizing a second detachment of elec- 
trical engineer volunteers for South Af- 
rica, and by the time these notes reach 
you they will probably be on their way. 


In addition to its German visit, the In- 
stitution of Electrical Engineers is or- 
ganizing the electrical side of an engi- 
neering congress during the Glasgow Ex- 
hibition, on September 3, 4, 5 and 6. The 
Municipal Electrical Association will also 
hold its annual meeting in Glasgow some 
time in June. 


All interested in railway organization 
must, for some years, have foreseen that 
a limit would be reached in the number 
of manually worked levers in a signal 
cabin, and a system of electrically worked 
signals and points, with the object of de- 
creasing the actual manual labor and at 
the same time increasing the capacity of 
a cabin, would seem to recommend itself 
as a step toward ideality. Without claim- 
ing to have reached this acme of perfec- 
tion, however, such a system has been 
adopted by the London & Northwestern 
Railway Company, which has now nearly 
completed a plant of 1,000 levers, one 
cabin alone containing the unprecedent- 
ed number of 300 levers. All the original 
style is retained in the signal box, the 
levers still being in place, but in minia- 
ture, so that a signalman has no new 
movements to learn. Semaphore signals 
and ground disk signals are worked by an 
electromagnet, the arrangement being 
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very simple. The point movement is by 
means of an electric motor. The mechani- 
cal parts work in a bath of black oil, and 
the connections with the lever in a signal 
cabin is a single cable laid down in a 
rough wood casing. Each point and sig- 
nal is provided with its own electrical 
main so that, in case of failure, only one 
point or one signal is affected. It is ob- 
vious that by an electrical means such as 
this, points and signals can be worked at 
much greater distances than at present. 


In the navy estimates, which have just 
been presented to Parliament, provision is 
made for the creation of a new rating, viz., 
electricians. This is quite a new rank, 
and, in future, electricians in His Majes- 
ty’s Navy will be rated as chief petty 
officers and will act as assistants to tor- 
pedo lieutenants. The reason for this 
step is stated to be the increased electrical 
work in the naval service. 


Another stage in the development of the 
London United Tramways Company, 
mentioned in my last letter, is the official 
inspection by Mr. A. P. Trotter, electrical 
adviser to the Board of Trade. During the 
time the inspecting runs were being made, 
Mr. R. T. Glazebrook, the director of the 
National Physical Laboratory at Kew, was 
making vigilant observations of any in- 
creased disturbance of his instruments. 
It is to be hoped that the Board of Trade 
sanction to the running of the line will 
not now be long delayed. 


It has been decided that the Duke and 
Duchess of Fife will open the Glasgow 
Exhibition on May 7. The King, as 
Prince of Wales, had promised to do this, 
but his other duties now render it im- 
possible. Lord Blytheswood is the presi- 
dent of the exhibition, and at a recent 
private function in London it was men- 
tioned that the object of the show was to 
illustrate the great advance which has 
been made in science and art throughout 
the world during the nineteenth century. 
The last exhibition of the kind held in 
Glasgow was in 1888. 


It was further stated that the Russian 
Government will ‘spend some £30,000 
on a pavilion in which the Russian 
exhibits will be situated, and that 
among the Oriental countries repre- 
sented are Japan, the Ottoman Em- 
pire, Morocco and Persia. I may fur- 
ther add that the municipality of Glasgow 
has provided the site and guaranteed 
£500,000. It is noteworthy that stall- 
holders have been offered a municipal tele- 
phone service at £3 during the time the 
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exhibition is on. The ordinary service is 
five guineas per annum. 


The following brief general particulars 
are also of interest: The buildings cover 
some 54,000 square yards of ground and 
really consist of two main portions, the 
one devoted to machinery taking 20,400 
square yards. Communication between 
the two is maintained by means of what 
will be designated the Grand avenue, 
which is some 1,000 feet long, 75 feet 
wide and 40 feet high. The boiler and 
dynamo house attract our attention. 
There are four Lancashire and five water- 
tube boilers, the latter being worked in 
connection with the dynamos. Sturtevant 
forced draught has been adopted. No less 
than 14 firms are supplying engines and 
dynamos, and the plant for providing the 
exhibition with light and power comprises 
12 steam-driven sets, five of which will be 
worked at a pressure of from 500 to 550 
volts and seven at from 250 to 275 volts. 
Various types of 10-ampere Brockie-Pell 
arcs will light the buildings, 10 lamps be- 
ing run in series on the 500-volt mains. 
Quite ingenious is the suggestion which 
has been carried out and by which each of 
the substation switchboards has been fitted 
with change-over switches, enabling the 
supply to be obtained either from the ex- 
hibition’s private installation or from the 
Glasgow corporation’s electric mains. 


The Board of Trade electric lighting 
regulations, under which all such concerns 
work—both in and out of London— 
and which were published in 1896, 
contain a proviso that the pressure de- 
clared at a consumer’s terminals when 
supply is first given, shall not be altered 
without that consumer’s consent. Since 
1896 a steady improvement in the 200- 
volt lamp in conjunction with an immi- 
nent overloading of many of the supply 
companies’ 100-volt mains, has induced 
them to come to terms with their cus- 
tomers for a supply at 200 volts. In some 
instances, however, a sharp-witted cus- 
tomer has stuck out for pretty substantial 
compensation, and the result has been an 
appeal to the Board of Trade for the 
abolition of the above proviso and so en- 
able the undertakers to dispense with the 
consumer’s consent. An inquiry was in- 
stituted which lasted for two days a week 


during March and it is pretty safe to fore- 
cast that a compromise will be effected. 


A startling fact, however, brought to 
light by this inquiry is the great diversity 
of opinion among the tip-top of the pro- 
fession, as to whether a 200-volt lamp as 
at present on the market is a commercial 
commodity. As an instance of this, Pro- 
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fessor A. B. W. Kennedy says it is and 
Professor W. E. Ayrton says it is not, 
and the curious part of the business is that 
both have made tests and both are pre- 
pared to back up their statements. With 
such a state of affairs existing, the poor 
non-technical consumer will have to put 
up with what his own supply company 
advises him, unless he can afford a con- 
sulting engineer to carry out tests at his 
(the consumer’s) expense to discover what 
is the best that we have got. There were 
numerous witnesses on both sides, and 
while everybody, no doubt, believes he is 
right, personally I have been working with 
200-volt lamps for some 18 months and 
have never had cause to complain. 


A public motor car service—not in 
anyway an omnibus service—has been in- 
augurated in the south of London and 
bids fair to become a success. At present 
only six cars are built, of which two will 
be held in reserve in case of breakdown. 


The cars only carry 10 passengers—eight 
inside and two by the driver. The engines 
are of the Daimler type, with tube igni- 
tion. This goes far to demonstrate how 
much London is in want of a really effi- 
cient electric car service. Since the death 
of the cab company, no effort has appar- 
ently been made in this direction, with 
the exception of one solitary steam-driven 
omnibus which labors—or used to—across 
London for about a mile or so, and was 
lucky to do the journey without a break- 
down. A. W. 
London, March 30. 


eee 

The Nisqually Falls Power Plant. 

A company has recently been formed 
in Tacoma, Wash., for the purpose of 
erecting a large power plant to utilize 
the waters of the Nisqually River, and a 
dam is now being erected at the narrowest 
part of the Nisqually Cañon, which will 
raise the water so that a 200-foot head 
may be obtained. At the point where the 
dam is being erected the cañon is from 
60 to 100 feet in width and has a mean 
depth of 225 fect, the sides and bottom 
being of granite. The power-house will 
be situated below the dam on a bench of 
rock and the present plans call for ma- 
chinery which will develop 15,000 horse- 
power. The engineering plans of the 
company are not yet completed, but it is 
estimated that 30,000 horse-power can be 
obtained from the river at this point (24 
miles distant from Tacoma) and the pow- 
er plant will be increased and developed 
as scems necessary. From the falls, 
transmission lines will be run to Tacoma 
and Olympia and it is stated that there 
is sufficient demand in the former city 


to take practically all the power that can- 


be supplied by the company. At the 
present moment the cost of the plant is 
figured at about $400,000. 
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all the other cables should be numbered 
systematically and the terminals also take 
their terminal numbers, as A, B, C, ete. 
In this way connections and troubles can 
PLAN OF DISTRIBUTION. be quickly traced and located. A record 
One plan of cable distribution that has of all cable connections should be care- 
found favor with a great many construc- fully kept in the manager’s office. 
tion men, where there are several cables, There are other systems of distribution 
is shown in Fig. 27. We will suppose known as “loop” and “multiple” distri- 
that in this case an allowance is made of bution, which provide for picking up cable 


THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES—VII. 


BY A. E. DOBBS. 
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Fia. 27.—CABLE DISTRIBUTION. 


25 subscribers to the block and that the 


cable shown begins the distribution nearest 
the exchange. This would naturally make 
this cable No. 1. Supposing that the ca- 
ble contains 100 pairs, we end it at the 
first distributing point and connect in a 
25-pair terminal, and also by means of the 


numbers at more than one terminal. Sup- 
pose, for example, that all the numbers 
brought into cable box A, are not needed 
at that point while they may be needed at 
box B. If we have cable conductors that 
can be used at either place, it gives a 
greater flexibility to the system, although 


Box B Box C xD 


Fig. 28.—Loop DISTRIBUTION. 


Y-splice described in the previous chap- 
ter, connect in a 75-pair cable for further 
distribution. 

Continuing to the next distributing 
point, we take out 25 pairs more and con- 
tinue on with a 50-pair cable and so on 
till the last stretch is reached with only 
a 25-pair cable. Beginning at the ter- 
minal nearest the exchange the first ca- 
ble, as said before, being called No. 1— 
the first box is called A, the second box 
B, the third C, and so on. At the ex- 
change distributing rack the A box would 
take the numbers from the first to the 
“5th pair, the B box from the 26th to the 
oO0th pair, the C box from the 51st to the 
75th, and the last one, the rest of the pairs, 
76 to 100. The distribution of wires in 
this case should always be in the direc- 
tion away from the exchange and the 
Wires on the cross-arm pins should al- 
ways be numbered from one to fifty, the 
same as the cable terminal, so that when 
necessary the wires can be found when 
once the cable number is known. This 
is on the supposition that ten-pin arms 
are used and numbered in the usual man- 
ner in multiples of 10. To count an arm, 
stand facing outward from the exchange 
and count the top arm from one to ten, 
the second from 11 to 20, the third from 
21 to 30, ete. 

Coming back to our subject, however, 


somewhat more expensive as to first cost 
owing to the larger sizes of terminals and 
cable required. In one case, for example, 
there would be need for a 50-pair terminal 
at box A, instead of a 25-pair terminal, 
as in Fig. 27, and in the other there would 
be a 100-pair cable between boxes A and 


61 TO 100 
Fic. 29.—MuvLTIPLE DISTRIBUTION. 


B, instead of one having only 75 pairs. 

As no two towns are laid out in the same 

manner and local conditions differ in 

each, so no two methods of cable distri- 

bution can be made in the same way. 
LOOP DISTRIBUTION. 


In the loop system we would begin at 
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This side will be numbered from 1 
to 25, as already explained, while the 
other side is connected to the outgoing 
end, and carried along to box B, where 
these pairs are also brought into 4 50-pair 
terminal, and the 25 pairs continued for- 
ward from box A, carried up to the left- 
hand side as before. The cable is also 
cut here and an additional 25 pairs 
brought from 26 to 50 up to the right- 
hand side of the B terminal, these being 
numbered at the exchange. It will, per- 
haps, have been noticed by this time that 
the first 25 pairs are now open between 
terminals A and B. Should, however, 
any of these be needed at box B, it be- 
comes a very simple matter to connect 
them straight through at the A box, either 
inside or outside of the head, while on 
the other hand, if any of the second 
25 pairs should be needed at box A in- 
stead of box B, they could be distributed 
back instead of ahead by cross-connecting 
from the second 25 pairs to any vacant 
pairs coming in on the loop end from box 
A. At box B, we now reduce our cable to 
one of 50 pairs and continue the distri- 
bution as before for boxes C and D. In 
this plan the line wires would naturally 
be connected to the side of the terminal 
going directly to the exchange, which 
would be the left side at box A and the 
right at box B, until that side was ex- 
hausted. 

This method of distribution can best 
be illustrated by the diagram shown in 
Fig. 28, in which, for convenience, the ca- 
ble is divided into four groups of 25 pairs 
each. Of course the cables do not neces- 
sarily have to be divided into groups of 
25, as any other number can be chosen if 
desired. When distributing in residence 
districts groups of 10 pairs might be more 
feasible. 

MULTIPLE DISTRIBUTION. 

This system is shown diagrammatically 
in Fig. 29 and is not used now as much 
as formerly, owing perhaps to the fact 
that if a cross or ground should occur in 
any of the conductors between the boxes 
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Fie, 30.—MODIFICATION OF Fia. 29. 


box A, and instead of taking a 25-pair 
short cable into box A, we would splice 
in one of 50 pairs, cutting the cable at 
this point; 25 pairs we will bring into 
the left-hand side of this 50-pair ter- 
minal, which will be connected to the end 
next the exchange, making the splice as 
already shown. 


the only way to locate or dispose of it lies 
in Opening the cable at the splice made at 
A. This is always objectionable. In the 
loop system a fault might occur between 
the A and B boxes, but by simply leaving 
it open at the A box the faulty conductor 
can be used as far as A and disconnected 
at B, by simply opening the terminal 
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head and cutting it loose from its ter- 
minal post. There is still another 
method, sometimes used in residence dis- 
tricts, where shade trees and scattered 
subscribers make the use of more than two 
arms on a pole objectionable, which is il- 
lustrated in Fig. 30. 

As will be seen, this is a modification 
borrowed from the conduit system of elec- 
tric light wiring and possesses most of 
the advantages of the loop system. In 
this case, for greater convenience, we use 
a cable of 120 pairs split up into divisions 
of 30 pairs each, and distribute from three 
boxes instead of two, bringing both ends 
of each group into the terminal of 30 
pairs and soldering both ends of the loop 
into one tip. In this way it is possible 
to pick up any one of these pairs at any 
one of three terminals and, at the same 
time, if any of the conductors should be 
in trouble between the boxes it becomes an 
easy matter to open the terminals and test 
both ways and cut out the faulty end if 
found anywhere beyond the A box. This 
system is now being used to a greater or 
less extent by the best construction engi- 
neers in both the Bell and independent 
exchanges, and there is more and more 
a tendency shown to rely on cable distri- 
bution as much as possible, and to use 
no more aerial wires than are really neces- 
sary, and then only short lengths of insu- 
lated duplex or twin-conductor wire. In 
this way a metallic circuit system is easily 
installed. 

CABLE TERMINALS. 

There have been many different forms 
of cable terminals placed on the market in 
the past few years, but the iron box is the 
only one that seems to have found per- 
manent favor with customers generally, 
for the reason that it is comparatively 
cheap, mechanically strong, long lived, 
easy to handle, can be readily opened up 
or disconnected, and changed from one 
locality to another if necessary. They 
should be so constructed that they can 
readily be opened for inspection or re- 
pairs without disconnecting any lines or 
disturbing any fuse connections. Fig. 
31 shows in a general way the common 
form of these terminals which, in the 
present case, does not contain either fuses 
or lightning arresters. The lead cable 
is shoved into the nipple from below 
and connected to it by means of a 
plumber’s wiped joint. Sometimes a 
sleeve is also connected to the nipple for 
greater convenience in case it becomes 
necessary to take the cable out of the ter- 
minal at some future time. 

There is also another method, some- 
times used, shown in Fig. 32, which con- 
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sists in simply shoving the cable through ' 


the nipple up to about an inch above the 
bottom of the terminal, then making a 
tight joint at the bottom of the nipple 
with friction tape and filling the nipple 
full of heated asphaltum or rosin which 
sets hard when cold and holds the cable 
in place. In order to make sure that the 
cable will not slip down, the upper end 
of the lead sheath may also be wrapped 
with tape so that it is just a little larger 
than the inside of the nipple. Fill with 
the compound up nearly to the top of the 
lead sheath on the inside. Then pour 
hot ozite or paraffin into the cable 
sheath until bubbles cease to rise, when 
the connections can be made to the tips 


= 
Sa 
ERF 


Sale 


~~ 


| 
f 
fil 
“ 
i 
4 
\ 


(aes Sa 

sat 
ay a 
‘ eve 


Fig. 81.—CaBLE TERMINAL. 


and the cover put on. There is generally 
a rubber gasket that goes underneath the 
iron cover in order to make an air-tight 
joint. 

It is not necessary to fill the whole head 
with paraffin or ozite, but the ends of the 
wires, if having paper or cotton insulation, 
should be boiled out in paraffin before they 
are “fanned out,” in order to prevent ab- 
sorption of moisture from the air. Some 
cable men prefer to test these wires out 
and lash them into a spider form before 
connecting them into the terminal tips, 
but this is not really necessary. 

When the wires have been fanned out 
to their tips in the head, they should then 
be well soldered in order to insure a re- 
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liable contact at all times, especially if a 
central-energy system is to be used, for 
if not thoroughly soldered—that is, a per- 
fect union of the two metals—there will 
surely be open circuits sooner or later. 
Rosin or soldering salts would be best 
for this work on account of their non-cor- 
rosive qualities, but if not thoroughly 
heated they will make a pretty good insu- 


Fic. 82.—METHOD OF ATTACHING CABLE 
Heap. 


lation between the wire and its tip, and 
therefore it is probable that what is known 
as the “underwriters solution” would bet- 
ter be used. This can be obtained at any 
drug store, and is made as follows: 
Saturated solution of zinc (muriatic acid in 


which zinc has been dissolved)..........++ 4 oz. 
MOCO chiaiv'ne E hist n cules 0 8uksc seek . 402. 
ERAT, os iis caeks Ss ene S E 1 oz. 


Care should be taken not to spill any 
liquid flux in the interior of the terminal 
or on any of the wires, as it makes a very 
good conductor and cables have been 
ruined before now by a little carelessness 
in the use of acid. 


_>-  — 


Street Railway in Mannheim,Germany. 
A new electric street railway system 
has been installed in Mannheim, Ger- 


many, to take the place of the street 
horse-car line in use up to the present 
time. The new equipment is said to be 
modern in all respects, the track being 
heavy and laid on a solid foundation of 
concrete. The electric equipment was 
furnished by Siemens & Halske, of Ber- 
lin, and the cars furnished by the Ham- 
burg Car Company, the whole system be- 
longing to the city and operated by a 
street-car bureau appointed by the local 
government. The power for operating 
the cars is furnished by the city lighting 
and power plant and considerable exten- 
sions of the system are contemplated dur- 
ing the year. The lines have been in use 
for about five weeks and the management 
of the road claims to be well satisfied with 
the travel, the fares being based on a 
minimum of 10 pfennigs (2.38 cents) 
and 15 pfennigs (3.57 cents). Over the 
longer courses, by the purchase of 50 
tickets, these rates are reduced to a little 
less than two and three cents, respectively. 
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SYSTEMS OF ELECTRIC TRANSMISSION 
AND DISTRIBUTION—II. 


BY CHARLES P. STEINMETZ. 


As regard to speed, the induction motor 
is essentially synchronous also; that is, its 
speed is determined by synchronism with 
the alternating-current supply. The in- 
duction motor, however, does not keep 
perfect step with the generator, but slips 
slightly behind, being almost perfectly 
synchronous at no load and decreasing in 
speed with increasing load from a fraction 
of one per cent to a few per cent. Having 
no commutator, collector rings, brushes, 
etc., the induction motor is the most re- 
liable of all motors, but has, compared 
with the synchronous motor, the disad- 
vantage of lower efficiency and of produc- 
mg wattless lagging currents in the sys- 
tem. In its characteristic features the in- 
duction motor essentially corresponds to 
the continuous-current shunt motor, and 
like the latter can be slowed down only 
by insertion of resistance in the armature, 
being then less efficient in starting and at 
low speeds, by using the same power which 
it would use at full speed with the same 
torque. While, however, the speed of the 
continuous current shunt motor can be 
varied efficiently, within a limited range, 
by varying the field excitation, this is not 
feasible in the induction motor. To the 
variation of speed of the continuous-cur- 
rent shunt motor by varying the voltage 
impressed upon the armature, as by con- 
necting the armatures of two motors in 
series, corresponds in the induction motor 
the variation of speed by varying the im- 
pressed frequency, which, by the use of 
two motors, can be carried out by con- 
catenation or tandem connection; that 18, 
with the secondary of the first motor feed- 
ing the primary of the second motor. A 
change of speed by changing the number 
of poles is much more feasible in the in- 
duction motor than in the continuous-cur- 
rent shunt motor, since the induction mo- 
tor has a distributed winding without 
definite polar projections, and this method 
thus is used to quite some extent for two- 
speed induction motors. 

No alternating-current motor, however, 
exists which has the characteristics of the 
continuous-current series motor, and for 
classes of work as railroading, where these 
features are required, the alternating cur- 
rent is decidedly inferior. Thus for rail- 
way work continuous current is exclusive- 
ly used in this country, and almost exclus- 


ively abroad. 
IV. 


Some of the chief problems of electrical 
engineering are: 
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(A) Long-distance transmission and 
distribution. 

(B) Distribution of electric current for 
lighting and power. 

(C) Distribution of electric current for 
railroading. 

(D) Electrochemical work. 

a. In long-distance transmission and 
distribution, exclusively alternating cur- 
rents are used, since the voltages required 
are far beyond those available in contin- 
uous-current apparatus. The three-phase 
system is almost always preferred as the 
most economical. That is, with the same 
amount of power transmitted at the same 
loss and with the same maximum differ- 
ence of potential between the conductors, 
the three-phase system requires only three- 
quarters the conductor material of the sin- 
gle-phase or quarter-phase system. The 
loss of power in a conductor is propor- 
tional to the square of the current. With 
the same power transmitted, the current 
is inverse proportional to the voltage, 
and thus the loss of power inverse 
proportional to the square of the 
voltage, or inversely, with the same loss 
of power and the same power trans- 
mitted over the same distance, the amount 
of conductor material is inverse propor- 
tional to the square of the voltage used. 
To compare different transmission systems, 
they have to be resolved into components 
of the same character. Thus a two-wire 
single-phase system with 10,000 volts be- 
tween the conductors can be considered as 
two 5,000-volt single-phase systems with- 
out return. That is, instead of consider- 
ing the current as outgoing in one con- 
ductor and coming back over the other 
conductor, we can consider both con- 
ductors as carrying outflowing currents, 
but of opposite directions, and assume both 
currents as returned over a neutral mid- 
way in potential between the two con- 
ductors. Since, however, the two currents 
are equal and opposite the resultant thus 
zero, the return current in the neutral is 
zero, and the return conductor can thus 
be omitted. In the same way a four-wire, 
quarter-phase system of 10,000 volts per 
phase can be treated as four 5,000-volt, 
single-phase systems without return, and 
requires the same amount of conductor 
material as the single-phase system, since 
the transmission voltage is the same. A 
three-phase system with 10,000 volts be- 
tween conductors can be considered as 
three single-phase systems without re- 
turn, of a voltage equal to the voltage 
between the centre or neutral and the 
corner of an equilateral triangle of 10,- 
000 volts as side; that is, of a voltage 
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10,000 Hence the effective transmission ° 


V3 
voltage of the three-phase system with 


the same maximum voltage between the 


conductors is sr times that of the sin- 
gle-phase or quarter-phase system, and 
the conductor material required thus 
PS. )s = 34 as great. 

The limiting distance of electric-power 
transmission at present is only an eco- 
nomical one, and is reached when the cost 
of electric power, including interest on 
the investment in the transmission line 
and the development of the water power, 
exceeds the cost at which power can be 
produced at the receiving end. Thus the 
distance is far greater in the West, where 
coal, and thus steam power, is expensive, 
and water power of high head, and a 
climate favorable to the use of very high 
transmission voltages makes the cost of 
electric transmission lower. Transmis- 
sion voltages up to 40,000 are then in suc- 
cessful commercial operation, and voltages 
up to 75,000 under serious discussion. 

For long-distance distribution, as when 
supplying a large eity or a district with 
electric power by a number of substations 
from one central generating station with 
steam engine or turbine-driven genera- 
tors, lower voltages, 6,600 or 11,000, are 
generally employed, partly because the dis- 
tances are usually less than in long-dis- 
tance transmissions, and by limiting the 
transmission voltages to these values it 
can be produced directly in generators and 
utilized directly in synchronous motors. 
Especially, however, this lower voltage is 
used because generally a large part, or even 
all, of the power has to be transmitted 
by underground cables, and cables are not 
as suitable for very high voltages as over- 
head lines. 

b. For lighting and power distribution, 
alternating as well as continuous cur- 
rents are used. If the customers are far 


‘apart from each other and from the sta- 


tion, alternating current must be used 
and individual customers supplied by 
separate small transformers from high 
potential (1,000, 2,000 or 3,000 volts) 
primary feeders. With the increase of 
demand, adjacent customers are prefer- 
ably connected to the same transformer, 
and ultimately, in this manner, a number 
of customers are supplied from the same 
secondary main fed by a large transform- 
er. The voltage regulation, which, as a 
rule, was fair with individual transform- 
ers, is liable to be impaired by the installa- 
tion of long secondary mains, due to induc- 
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tive drop in the mains, especially if in- 
duction motors or are lamps are connected 
thereto, but it is improved by connecting 
the secondary mains with each other, so 
establishing a secondary network fed by 
a number of large transformers feeding 
into the secondary mains at proper places. 
By controlling the voltage in the primary 
feeders supplying these transformers, by 
means of potential regulators, etc., in such 
a system, just as good a voltage regula- 
tion can be secured with proper care in 
installation and operation as with the 
continuous-current system of feeders and 
mains. 

As soon, however, as the load becomes 
so concentrated that several hundred kilo- 
watts can be reached from the same dis- 
tribution centre with low potential, it be- 
comes preferable to change to continuous- 
current distribution, to gain the increased 
simplicity and easier control of large low- 
tension currents afforded by the contin- 
uous-current system. 

Thus we find in the centres of large 
cities, where the load is concentrated, and 
where elevator motors also are of impor- 
tance, continuous-current, three-wire dis- 
tribution systems fed by one or a number 
of generating stations or converter sub- 
stations, and surrounding the continuous- 
current district a zone of alternating-cur- 
rent distribution, reaching on its outer 
sides further into the suburbs and outly- 
ing districts, and at the same time losing 
ground at the inner side to the continuous- 
current system by districts being changed 
to continuous current as soon as the load 
becomes sufficiently concentrated. The 
alternating-current distribution thus sup- 
plements the continuous-current centre, 
doing pioneer work for the latter, and 
supplying power to places which are out 
of reach of continuous-current supply. 

The historical development has fre- 
quently been the opposite; that is, a con- 
tinuous-current central distribution has 
adopted alternating current to reach fur- 
ther outstanding territory, and still more 
frequently the continuous-current system 
in the centre of the city and the alternat- 
ing system in the suburbs have been in- 
stalled independently and even in compe- 
tition with each other, and afterward com- 
bined, each taking that part of the load 
for which it is best suited. 

c. For electric railroading, surface rail- 
ways as well as elevated roads, continuous 
current is used exclusively, with the only 
exception of a few European roads. The 
reason is the character of railway load, 
which requires a motor of the features of 
the continuous-current series motor, and 
no such motor exists for alternating cur- 
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rent. Furthermore, the three-phase in- 
duction motor, by using the ground as 
conductor, would still require two trolley 
wires instead of one with the continuous- 
current motor, and thus cause an objec- 
tionable complication where crossings and 
switches are frequent. 

In the interior of cities the railway 
motor continuously starts, accelerates and, 
before it has reached full speed, or soon 
after, is shut off again for the next stop. 
still more this is the case on elevated 
railroad service. In starting and at low 
speeds, however, the alternating induction 
motor is inferior in efficiency to the con- 
tinuous-current series motor, even if 
superior at full speed. 

On suburban and interurban lines con- 
stant-speed running is more frequent, 
starting less, and here the alternating in- 
duction motor could be used to advantage, 
the more as switches and crossings are less 
frequent and the double trolley therefore 
less objectionable. However, even in such 
lines no urgent need exists for the use of 
the induction motor, since, by the con- 
verter, continuous current can be supplied 
to practically any distance (different it 
is in Europe, where the converter is still 
almost unknown). The alternating in- 
duction motor car has the disadvantage 
that it can not be run into and over the 
city railway lines connecting with the 
suburban line, and has the further disad- 
vantage of being a special apparatus, while 
the continuous-current railway system has 
been standardized and developed in its 
minutest details since years, is familiar 
to everybody, and, as standard apparatus, 
necessarily cheaper. In consequence herc- 
of, the induction railway motor can ex- 
pect to find an introduction only in special 
service, as, for instance, for mountain rail- 
ways, where the feature of the induction 
motor, on the down grade, by exceeding 
synchronous speed, to become generator 
and return power into the line and so 
exert a braking action, would give the 
alternating-railway system an advantage 
in efficiency and reliability. For high- 
speed, trunk-line service, as for instance, 
an electric railway connecting New York 
and Philadelphia, and running 100 miles 
per hour average speed, the induction 
motor would undoubtedly be chosen. Thus 
far, however, electric railroading is still 
specifically continuous-current work, and 
will probably stay so for some time, and 
wherever alternating current is used in 
generation and transmission, converters 
are employed to feed the continuous-cur- 
rent railway network. 

d. Electrochemical work, while now of 
enormous importance, is 80 special in its 
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character that it can only be mentioned in 
such a general discussion. 
Electrochemical work consists of two 
classes—electrolytic work, where the chem- 
ical action of the electric current is util- 
ized, as aluminum reduction, etc., and 
therefore continuous current is essen- 
tial, and electrometallurgical work, where 
the heat of the electric current is used, 
and alternating as well as continuous 
current can be employed. In the latter 
case, however, almost exclusively alter- 
nating current is used, since continuous 
current can not sufficiently be controlled 
for this class of work. The electric fur- 
nace is used in chemical reactions requir- 
ing a higher temperature than can be 
produced by combustion. The problem 
in this case is to supply approximately 
constant power to the furnace (so as to 
maintain approximately constant tempera- 
ture). The furnace represents a rapidly 
and violently fluctuating resistance. Al- 
ternating generators and transformers 
can be built to control inherently for ap- 
proximately constant power over a wide 
range of resistance, and even when operat- 
ing the furnace from constant-potential 
mains, the enormous self-induction of the 
very large low-voltage currents used for 


_ the furnace tends more or less to constant- 


power regulation, while this is not the 
case with constant-current supply. 

Besides this, where both forms of cur- 
rent can be used equally well, alternating 
current is always preferred, as simpler to 
generate, transmit and control. 


The Society of Model Engineers and 
Electricians. 


A socicty of electricians and model en- 
gineers has recently been organized in 
New York city, and has for its object the 
bringing together of persons interested 
in the construction of model electrical 
apparatus. The gentlemen who have or- 
ganized the society intend to have perma- 
nent quarters somewhere in New York, 
equipped with machinery and power 
which will be available to the members at 
all times, together with such tools and 
apparatus as may be necessary for prac- 
tical construction, experiments and dem- 
onstration in the applied sciences and 
mechanics. Later on, when more money 
and a larger number of members have 
been obtained, lecture and meeting rooms 
will be provided and an up-to-date refer- 


ence library will be opened to the mem-. 


bers. As the membership will be lim- 
ited, it is desired by the secretary, Mr. 
C. Kehrer, whose address is 1200 Madi- 
son avenue, New York city, that those 
who desire to identify themselves with 
the movement will communicate with 
him. In connection with the society 4 
workshop and laboratory will be opened 
and a course in practical machine con- 
struction given, embracing all the details 
of actual machine work. 
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BENJAMIN FRANKLIN’S CONTRIBUTIONS 
TO ELECTRICAL SCIENCE—III. 


BY EDWIN F. NORTHRUP. 


DISCOVERY OF THE NATURE OF LIGHTNING. 


In the experiments that Franklin had 
made his mind had grown familiar with 
the peculiar manifestations of the electric 
discharge. Nature exhibited like phe- 
nomena on a far grander scale in thunder- 
storms. The points of similarity in the 
discharge of his gallon jars and the vivid 
flash and noise in the sky did not escape 
his observant mind. He preserved mem- 
oranda of his experiments in which 
these similarities were noted, and he says 
modestly: “The thought was not so much 
an out-of-the-way one but that it might 
have occurred to an electrician.” In these 
memoranda he noted down, on March 7, 
1748, “Electric fluid agrees with lightning 
in these particulars: 

“1. Giving light. 2. Color of the light. 
3. Crooked direction. 4. Swift motion. 
ð. Being conducted by metals. 6. Crack 
or noise in exploding. 7. Subsisting in 
water or ice. 8. Rending bodies it passes 
through. 9. Destroying animals. 10. 
Melting metals. 11. Firing inflammable 
substances. 12. Sulphurous smell. 

“The electrical fluid is attracted by 
points. We do not know whether this 
property is lightning. But since they 
agree in all the particulars whercin we can 
already compare them, is it not probable 
they agree likewise in this? Let the ex- 
periment be made.” 

And it was made. The method he had 
originally proposed was to erect in some 
high place a sentry box from which was 
to rise a jointed rod insulated at its base 
by a cake of resin. Electrified clouds pass- 
ing over this would, he conceived, be made 
evident by electrifying the rod which 
would give sparks to conductors held near 
it. This plan was not at the time put into 
effect, but in the Summer of 1752 he con- 
ceived the idea that access to the clouds 
could be had more readily by a common 
kite. Aware of the ridicule that would 
attach to failure he made his famous kite 
experiment secretly, taking only his son 
to assist him. The actual manner of this 
experiment was as follows: A kite was 
constructed of two cross-sticks and a large 
thin silk handkerchief in place of paper 
to resist the rain. A tail was attached, 
and to the top of the kite a pointed wire. 
The string was of hemp which somewhat 
conducts electricity when dry and per- 
fectly when wet. To the end of the hemp 
string, after the kite was in the air, a key 
and a silk cord were tied. The kite string 
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and key were insulated when held by the 
silk cord, which was covered by a shed to 
keep it dry. 

At the approach of the cloud the looked- 
for result came. The fine filaments of the 
hemp string suddenly stood erect. Pre- 
senting his knuckle to the key a smart 
shock was felt. Leyden jars were then 
charged from the key and the identity of 
lightning and electricity established. 

The results obtained by this experiment 
were accepted and verified by many inves- 
tigators in Europe. Franklin, ever of a 
practical turn of mind, and desirous of be- 
ing of immediate use to mankind, soon 
after developed the lightning rod. The 
general form which he gave to it, and the 
rules which he laid down for the manner 
of erecting it, have remained practically 
unaltered to this day. 

We can not take space to describe the 
numerous and long-continued experiments 
Which followed this discovery on the state 
of electrification of the clouds, nor can we 
enter into his theoretical discussions re- 
garding the origin of atmospheric elec- 
triciiv. The matters have now only his- 
torical interest. Most of his conjectures 
on this subject possess now little scientific 
value. It is, indeed, for the most part as 
true of Franklin, as it is in general with 
scientifie investigators, that the perma- 
nent value of his work rests chiefly on the 
facts which he ascertained, and not on his 
conjectures and hypotheses. 


MISCELLANEOUS EXPERIMENTS. 


In addition to his more serious experi- 
ments made to investigate the laws of elec- 
tricity, Franklin invented, to entertain his 
friends, many ingenious electrical demon- 
strations. We will merely mention a few 
of these. 

He constructed what he termed his 
magical picture. This was a portrait of 
the king of England, wearing his crown. 
The crown was constructed of meta] and 
joined electrically to a sheet of tinfoil on 
the back of the picture. This being 
charged, his friends were asked to try and 
remove the crown, in doing which they re- 
ceived a severe shock for their treasonable 
attempt. 

A season of experiments is ended by 
holding an “electrical feast,” in which a 
turkey is killed by the “electric shock,” 
and roasted before a fire kindled by the 
“electrified bottle,” and toasts are drunk 
from “electrified” bumpers (tumblers 
electrified like a jar so as to give a shock 
when presented to the lips), under the 
discharge of guns from the “electrical 
battery.” 

In addition to these and many other ex- 
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periments made for amusement and those 
bearing on his general theories, almost 
every fact of electricity known in his day 
and many of his own discovery were 
tested. He shows how an electrical wheel 
may be constructed which will revolve 
under the influence of electrical attrac- 
tion and repulsion. The effects of elec- 
tricity in rending and igniting sub- 
stances are studied. The conductivity 
of many materials was investigated and 
lists made of the two classes of conduct- 
ors and non-conductors. 

He showed that glass when highly 
heated will conduct. 

Improvements were invented and tried 
in the making of Leyden jars and other 
electrical contrivances. But we must 
pass over all these historically interesting 
details and deseribe the one-fluid theory 
of Franklin, which for 25 years was uni- 
versally accepted, and still exerts a wide- 
spread influence on electrical language 


aad thought. 
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Blizzard in the West. 

Nouthwestern Pennsylvania was the 
centre of a heavy snow-storm on April 3, 
which damaged property to the extent of 
about $300,000, the telephone and tele- 
graph companies being the heaviest losers. 
The snow began falling in the morning, 
and clung tenaciously to everything it 
touched, being heavy and wet. Within a 
few hours after it began to fall the street 
car lines in Pittsburgh and neighboring 
citics had to suspend operations, and 
shortly after this the trunk lines of sev- 
eral telephone companies gave way under 
the weight of the snow, and in falling car- 
ried with them trolley and electrice light 
wires. In Pittsburgh itself, in the streets 
traversed by the Consolidated Traction 
Company, where the fallen wires failed to 
break, the trolley tracks were completely 
blocked by the tangle for four hours and 
a half. Suburban towns in the vicinity 
of Pittsburgh reported business at a 
standstill for a portion of the day, and in 
Allegheny a land-slide occurred which 
covered the car tracks to a depth of five 
fcet. All railroad trains from the East 
were hours late, having encountered snow 
from 12 to 15 inches deep in the moun- 
tains, which was so wet and clinging that 
the snow plows could not clear the tracks. 
Very similar conditions prevailed in Bath, 
N. Y., and the snowfall amounted to 
several inches in that city. 
-<> 

There were 1,666 new companies incor- 
porated in the state of Ohio during 1900, 
with a total capital stock of $77,593,199. 
Of these companies 14 were electric light 
and power companies, 417 we:c manufact- 
uring, 35 were street and c'ectric rail- 
way, and 69 were telephone and telegraph 
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ELECTRIC VEHICLES AND STORAGE 
BATTERIES. 


BY THOMAS J. FAY. 


In view of the fact that electric vehicles 
are, as yet, more or less unsatisfactory to 
users in general, and the further fact tXat 
most of the cause for dissatisfaction is 
charged to the battery, the question arises 
as to why known troubles are left un- 
touched, and why builders of vehicles la- 
ment the non-appearance of a battery up 
to their ideal. As nearly as the writer 
can discern they want a battery about as 
follows: 

(a.) Light enough so that cheap cast- 
iron and clumsy ironwork, in general, can 
go into the vehicle, and not bring the total 
weight above the allowable maximum for 
rubber tires. 

(b.) With capacity enough to do 50 
miles (some want a hundred) in a vehicle 
not provided with self-oiling bearings, 
fitted with motors too small for the work, 
and thus inefficient, with gearing that 
rattles and grinds enough to be considered 
a nuisance a block away, with brake bands 
that are never free, and with wiring so 
poorly installed as soon to produce a gen- 
eral and by no means small leakage of 
current. 

(c.) With a battery space just large 
enough to hold the smallest battery that 
skill and ingenuity can make, and be worth 
calling a battery. 

(d.) With no provision for keeping the 
battery warm in Winter weather.. 

(e.) With no adequate ventilation of 
the battery compartment in Summer 
weather. 

(f.) With no means for suitably charg- 
ing the battery. 

(g.) With antiquated and ruinous 
ideas as to the manner in which the bat- 
tery should be charged. 

(h.) With drivers that wear them- 
selves out getting up speed, and putting 
on the brake, alternately, or, perhaps, 
putting on the brake and trying to get 
up speed. 

(t.) With a lot of other advantages (?) 
too numerous to mention. 

It would seem as if the good practices 
of other electrical industries might find 
a way into the field of electric vehicles. 

The fact is, that the electric vehicle 
must be refined, the parts must be strong, 
but light, the centre of gravity low, the 
insulation of the wiring permanently 
high, the motor large enough to do the 
work at a good efficiency, the bearings 
self-oiling and aligning, and the battery 
compartment large cnough to accom- 
modate a suitable battery and means for 
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keeping the battery warm in Winter and 
cool in Summer, i 

It is thought by many that an under- 
slung battery, that is to say, a battery 
hung under the vehicle, is the best design, 
as the weight will be low, the space to 
hold it adequate, the ill effect of acid 
fumes on the body wiring and metal parts 
put to naught, and means for ventilation 
in the Summer easy of attainment, while 
in cold weather the case for the battery 
can be closed, and if built with double 

alls, “a la icebox,” will maintain a mod- 
crate temperature within. 

The battery requirements are simple, 
nevertheless urgent, and to disregard 
them, leads but to disaster. In the first 
place, the battery jars should be separated 
from each other by at least one-sixteenth 
of an inch to prevent inter-cell leakage. 
The cells themselves should be large 
enough to permit of a three-eighth-inch 
rubber tube being inserted down one side, 


in order that the electrolyte can be drawn 
off and equalized, or replaced if impure, 
and the height such that a suitable space 
for sediment can be reserved in the bot- 
tom of the jars as well as a liberal space 
for clearance between the tops of plates 
and cross-bars, to say nothing about keep- 
ing the plates well submerged in elec- 
trolyte. 

Vehicle makers were at first led to be- 
lieve they were doing all for the battery 
that the battery required; that was be- 
cause, m the early days of vehicle con- 
struction, there was but one battery to 
consider; one whose success in stationary 
work led its makers to infer that it would 
be equally successful in vehicle work, even 
though no especial provision be made such 
as might be favorable to the battery. 
There is now no question but that vehicle 
makers will have to revise their plans; 
then, and then only, will electric vehicles 
win back the patrons, who now prefer “a 
streak of steam” or the odor of gasoline, 
rather than be left regarding a cornfield 
six miles from no place. 

The writer, who has made some hun- 
dreds of tests of electric vehicles, has 
never been able to verify the statement 
that vehicles will run on an expenditure 
of 100 watts per ton-mile. Public cabs, 
as now built, will take about 150 watts 
per ton-mile, under average conditions in 
the streets of New York, provided the 
vehicles are in the best of condition, but 
the dav after a rain-storm, with mud, 
tests of this sort are but “chaff in the 
wind ;” the mud gets into the bearings, 
the wheels slip, and there you are with 
an overloaded battery—that is, provided 
it is not so small as to be overloaded 
under normal conditions, in which event 
the overload on a muddy day resolves 
itself into gross abuse, pure and simple. 

There is still another cause for troubles 
in electric vehicles, and that is the ab- 
sence of a reliable odometer on the ve- 
hicle. When a vehicle travels, say, 12 
miles an hour, it is easy enough to fall 
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short on a mileage guess, whereas a re- 
liable odometer would put one into posses- 
sion of the facts in the case, and, further- 
more, a sturdy volt-amperemeter would 
answer a good purpose. 

It is to be supposed all these innovations 
will come in time and, when they do come, 
the electric vehicle will be the supreme 
knight of the road. 


Electrical Water-Power Development 
in India. 

In a very interesting letter from its 
correspondent in Simla, India, the New 
York Times prints the following con- 
cerning the water-power situation in that 
neighborhood : : 

In matters electrical, which have 
hitherto been shamefully neglected in this 
country, we are now beginning to make 
a move. We have in India millions of 
horse-power running to waste in the big 
rivers Which, fed by the vast snow fields 
of the Himalaya range, run from the 
mountains to the sea. Unfortunately it is 
only possible to utilize the power of these 
waters at a convenient distance from the 
foot of the hills, and it so happens that 
there are no towns of any importance 
near the hills. All are far out in the 
plains. In time, no doubt, we shall adopt 
the American principle of bringing the 
towns to the power, as in the case of 
Niagara and other places. But there are 
other rivers in India besides those flowing 
from the Himalaya which can be utilized 
for power purposes. There is now in 
course of execution a scheme for the 
utilization of the power running to waste 
in the River Cauvery, which would be 
deemed of merit in America itself. The 
Cauvery rises in the northern portion of 
the native territory of Mysore, and flows, 
partly through Mysore and partly through 
British territory, to the Bay of Bengal. 
The falls on the river which it is now pro- 
posed to utilize are 320 feet in height, but 
for a mile above the actual falls the river 
runs in a series of rapids, dropping a hun- 
dred feet in that short distance. The 
drainage area of the river above the falls 
is some 6,000 odd square miles. The 
maximum flood discharge is close on 250,- 
000 cubic feet a second, the ordinary dis- 
charge during the rainy season is 180,000 
cubic feet a second, and the lowest re- 
corded discharge during the extreme dry 
season is 95 feet. 

It has long been recognized that here 
was a source of power which it would be 
almost criminal not to utilize. But, un- 
fortunately, there have hitherto been seri- 
ous drawbacks to all schemes for the use 
of this power running to waste. The falls 
are situated in an out-of-the-way corner 
of the state, far from the railway, and the 
climate is so unhealthful that it was out 
of the question to establish factories close 
to the source of power. A couple of years 
by, however, a Roval Engineer officer, 
whose services had been lent to the Mysore 
state, conceived the idea of utilizing the 
power at the Cauvery Falls to run the 
Kolar gold ficlds, 90 miles away, in a 
direct line. 
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The Works of the Eddy Electric Manufacturing 


Company. 


A Model Establishment for Making Direct-Current Apparatus—Description of the Works of the Company 
and of Its Modern Methods of Manufacture. 


One of the best-known and one of the 
earliest organizations to enter the field 
of electric motor and dynamo manufact- 
uring was the Eddy Electric Manufactur- 
ing Company, at Windsor, Ct., about six 
miles from Hartford. In buildings con- 
veniently situated with reference to ship- 
ping facilities, this company located its 
factories: some 15 years ago, and has sev- 
eral times enlarged them. Its high-class 
product has won for it an enviable reputa- 
tion not only in this country, but in many 


facture of dynamos for electroplating, the 
company having been one of the early pio- 
neers in this special field of electrical 
work. 

In the basement, which is excellently 
shown in Fig. 2, is conducted the work of 
the manufacture of shafts, bearings and 
commutators. This department is equipped 
with machinery of the most modern type. 
Here, also, some small portion of the 
heavier work on machine bodies is done, 
but for the most part this department is 
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ardized throughout and no deviation any- 
where from accepted sizes is permitted. 
Below will be found some account of the 
company’s work in this connection. 

The main machine floor is that under 
the truss roof, and here are gathered the 
heavy machine tools for work upon motor 
and dynamo frames, as well as lighter ma- 
chines for smaller work. One of the il- 
lustrations gives an excellent view of a 60- 
inch planer in one corner of this shop 
and also shows an ingenious system of 
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foreign centres. The plant is well com- 
pacted in one large main building with 
several smaller buildings, an excellent idea 
being given by the illustration above of 
the general arrangement of these struc- 
tures. 

The main building is in two parts, one 
having a half-basement with one large 
room above it, lighted from side windows, 
and an attic above, the other part having 
two full stories above the half-basement. 
At one end is a brick building used for of- 
fice purposes, having two stories, the up- 
per portion being given over to the 
draughting room and to the engineering 
force. 

The product of the Eddy company con- 


sists of dynamos and motors for direct . 


current in sizes up to and including about 
250 kilowatts. In addition 1o this, a 
particular specialty is made of the manu- 


given over to the three uses specified 
above. In the construction of commu- 
tators the company has advanced the prin- 
ciples of standard practice io a consider- 
æble degree. The commutators are built 
up from copper bar of standard taper, 
cut off to proper length and heavily in- 
sulated with mica. The commutators are 
assembled in contracting rings, and are 
turned up in bulk and finished on the 
lathe. 

In all of the machines made by the 
company the standard design for bear- 
ings is the spherical self-aligning bush- 
ing, properly lined with babbit metal. 
These bearings and journals are made in 
the same department, and here, also, 
shafts are turned for motors of all sizes. 
The company’s requirements in the direc- 
tion of accuracy in this work are very 
specific, as the product is carefully stand- 


trolleys adopted for handling work in the 
shop. Another view shows the smaller 
machine tools on the same shop floor. 
On the long main floor work is ar- 
ranged so that castings are received at 
the end nearest the office, and progress 
steadily along the building to bring ur 
at the storeroom after having passed 
through the testing department. The ex- 
treme standardization practised by the 
company has made it possible for it to 
manufacture parts in great numbers and 
store them ready for assembling, or else 
store assembled machines of standard 
sizes finished and ready for shipment. On 
this account the storeroom is unusually 
large, and great care has been taken in its 
management to tabulate strictly and keep 
account accurately of all that it contains, 
eo that it is a matter of a few moments to 
discover how much of any particular vari- 


i 


456 


ety of part or of finished apparatus is in 
stock. 

On the machine floor numerous me- 
chanical processes of considerable interest 
arc carried out. Among others, the proc- 
css of slotting the armature cores for 
the company’s machines is one of particu- 
lar attractiveness. The design of these 
cores is such that they contain many par- 
allel-sided slots of considerable depth, 
leaving teeth of about the same size as 
the slots between the latter. After numer- 
ous experiments in making dies and 
punching all of the slots at once, or in 
gang punching, the company made experi- 
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pleted, and any “feathers” of paper left 
sticking out are burned off with a gas 
flame. 

The winding department is on the up- 
per floor of the three-story building, and 
a small part of it is well illustrated in the 
engraving. In this department the coils 
are wound, and here also the cores are 
brought for the application of the wind- 
ing to them, though some of the larger 
ones are wound on the floor below. In 
the usual direct-current work a very sim- 


ple form of winding is used, resulting in 


an armature that runs in excellent bal- 
ance mechanically, and yet possesses much 
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under as nearly as possible service con- 
ditions, for 12 hours or until perfection is 
assured. 

An interesting feature of some of the 
machines made by the company is a du- 
plex commutator. This commutator is 
made up of twice the usual number of 
bars, the winding being so arranged that 
by connecting bars across the commutator, 
one with another, a very small variation 
in voltage from bar to bar is attained, re- 
sulting in sparkless commutation, easy 
running, and long life. It should be said 
here that both radial and reaction type 
brush-holders are employed on the ma- 
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ments to see if milling were not as effi- 
cient a mechanical operation as punching 
for this purpose. It was found that an 
automatic milling machine could be made 
which would take the assembled arma- 
ture core, the disks used being plain cir- 
cular disks, and mill out the necessary 
slots in it in less time than they could 
be punched by any punching process that 
was available. In assembling the arma- 


ture for this purpose, the disks are put to- - 


gether with thin paper between them, and 
a sharp milling tool is used, running 
at a high speed and resulting in an ex- 
cellent, clean cut without burs. The 
edges of the slots are trimmed by means 


of hand-filing after this operation is com- 


strength on account of the deep slots and 
the interlocked nature of the winding. 
Over the winding, when finished, a bind- 
ing of thin steel wire is run, it having 
been discovered that the steel binding is 
of considerable value in reducing eddy 
currents and losses in the iron and cop- 
per of the armature, and actually result- 
ing in an increased efficiency which is dis- 
tinctly measurable in the test room. 

All of the output of the Eddy shops is 
carefully examined for accuracy in con- 
struction and efficiency in performance in 
the test room which forms part of the 
main floor, and to which is brought cur- 
rent of all the voltages concerned. All 
machines are given a severe service test, 


chines made by the company, the pref- 
erence being exercised by the consumer. 

As mentioned above, a considerable 
part of the output of these works is in 
machines for electroplating, or machines 
giving very large currents at small volt- 
ages. It is usual to wind the armatures 
of this apparatus with heavy copper bars, 
and one of the standard types has a com- 
mutator at each end connecting with two 
separate windings on the armature, and 
so arranged that the leads from them may 
be connected in series or parallel, thus giv- 
ing a considerable range in voltage and 
output. 

Some very interesting experiments have 
been made during the last several years 
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with the unipolar dynamo for this pur 
pose, and the Eddy company believes to- 
day that it is the only concern which has 
built and actually sold a unipolar dynamo 
for practical work. Such a machine was 
made several years ago for a large electro- 
plating establishment in New England, 
and is still in active operation. Mr. H. 
E. Heath, the Eddy company’s engineer, 
has paid particular attention to this class 
of machine, and has attained such ex- 
perience in building unipolar apparatus 
that he has confident hope of its eventual 
use in the arts. 

For some time past the company has 
been interesting itself very closely in the 
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Notwithstanding the great extent to 
which standardization is practiced in these 
works, the piece-work system of payment 
is used only to a small extent, the wages 
of the men being paid by the day as 
usual. 

About 200 operatives are employed. The 
factory is particularly light and well venti- 
lated, and an inspection of the accompany- 
ing illustrations will show that attention 
has been paid to these important essen- 
tials of factory management, and the com- 
fort of those engaged in the work of pro- 
duction. The close combination of the 


works’ office with the works themselves, 
the excellence of arrangement of the shops, 
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Mr. Riker’s Lecture on Automobiles. 

Mr. Andrew L. Riker delivered a most 
interesting lecture on the electric auto- 
mobile, its cost, operation and manage- 
ment, before the members of the Automo- 
bile Club of America, Tuesday evening, 
March 26. Mr. Riker’s lecture was the 
third of a series of talks inaugurated by 
the club on motor vehicles. 

Apart from the pleasant way Mr. 
Riker delivered his address, the most in- 
teresting feature of the discourse was the 
presence of the actual parts which go to 
make up the electric vehicle. Two com- 
plete running gears, one fitted with the 
single motor and the other with the 
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_ development of the electric automobile, 
having set aside the electric motor for this 
purpose as its particular sphere of oper- 
ations. A type of enclosed slow-speed 
motor, resembling very closely a small 
street-car motor, was devised, and elab- 
orate experiments undertaken to secure 
data both for the perfection of the type 
of motor and the adoption of standard 
sizes and speeds. Here, as elsewhere in this 
company’s work, standardization has been 
most closely applied, and the automobile 
motors turned out by the concern are to- 
day made in standard sizes and speeds, 
seven styles being manufactured. Con- 
trollers for these machines are also made 
in the shops at Windsor, and running 
gear for automobile vehicles is also be- 
ing manufactured there. 


which enables close inspection to be given 
to every detail of the operations conducted 
in them, and the concentration that is pos- 
sible in works of this character, makes 
this establishment one of the most 
effective for electrical manufacturing 
work. It is uscless here to speak of its 
output in more specific terms, as this has 
been known to electrical people ever since 
the beginnings of modern electrical engi- 
neering. The Eddy company has con- 
tinued under the same management, with- 
out reorganization, from its first day of 
business. 


Wire Wanted in Turkey. 


A Constantinople subscriber of the 
ELECTRICAL Review, Mr. Alex Philippa- 
kis, Emin Bey Han, No. 17, wishes to re- 
ceive price lists from American makers of 
galvanized-iron telegraph wire, submarine 
cables and telegraph poles. 


double-motor equipment, were used in il- 
lustrating the transmission of power de- 
vices. The system of speed control was 
shown by connecting up the various parts 
of a vehicle after they were fastened in 
their proper positions on a board backing. 

Naturally, a large proportion of the 
evening was spent in a discussion of the 


storage battery. Mr. Riker entered at some 


length into this question. He believed 
that an clectric vehicle should give full 
satisfaction, and would if properly cared 
for. The club members displayed great 
interest in the subject. 
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Messrs. G. R. Ford, A. H. Danford and 
F. E. Bush, recently organized the Ford 
Automobile Boiler Cleaner Company in 
St. Louis for $200,000. 
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PERSONAL. 

Mr. Charles T. Yerkes, of New York, 
is reported to have taken a hand 
in letting the contract for the Met- 
ropolitan Underground Railway, of 
London, England, and it is stated 
that his efforts have upset the plan to 
give the Ganz company the contract. 
The British Westinghouse Company, 
Limited, has put in bids for alternating 
and direct-current installations. 

Mr. A. A. Thresher, of the Thresher 
Electric Company, Dayton, Ohio, who has 
been in the East looking after the fine in- 
stallation of his company’s machinery at 
the Brooklyn Navy Yard, has re- 
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reports increasing activity throughout 
New England in his field of manufacture, 
and predicts that the first year of the new 
century will be one of the most prosperous 
in electrical history. 


Mr. Joseph H. McDuffie has recently 
associated himself with Mr. William E. 
Metzger in the automobile business at 
Detroit, Mich. Mr. McDuffie came into 
prominence at the recent automobile show 
in Madison Square Garden, New York, 
by driving his machine in a sensational 
manner up the prepared incline on the 
roof of the Garden. 


Mr. J. W. Boyle, of Utica, N. Y., has 
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tion he has had in 10 years within a few 
months, when he will visit Europe, spend- 
ing considerable time there. 


Mr. Hugh J. McGown, the president 
of the Indianapolis, Ind., Street Railway 
and of the Cincinnati Traction Company, 
is seriously ill at his home in Indianapolis. 
Mr. McGown is one of the best-known 
street railway men in the country. 


Mr. William L. Keplinger, recently of 
Philadelphia, Pa., is now filling the post 
of general superintendent of the Sun- 
bury & Northumberland Electric Rail- 
way and Lighting Companies, of Sun- 
bury, Pa. 
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turned to Dayton. The recent loss by 
fire in his factory was fully covered by 
insurance and prompt action has resulted 
in the company now being able to fill 
orders as before. 

Mr. Thomas A. Edison returned last 
week from the South, much benefited 
by his month’s vacation. Several impor- 
tant inventions will keep the distinguished 
electrician closely at work in his labora- 
bory at Orange, N. J., for a considerable 
period. Mr. Edison stated on his return 
that he had so many things he wanted to 
do that he didn’t know which one to start 
on first. 

Mr. W. A. McKenney, of the well-known 
electric fixture house of McKenney & 
Waterbury, Boston, Mass., was a New 
York visitor last week. Mr. McKenney 


retired from the street railroad which 
he was instrumental in developing in that 
city. Mr. Boyle recently succeeded in 
carrying to a successful ending the turn- 
ing over to a syndicate of the controlling 
interests in the Belt Line Street Railroad 
and its suburban connections. 

Mr. Thomas Wood, the general manager 
of the Sandusky, Ohio, & Interurban 
Railway Company, has been appointed 
recently to succeed Mr. M. C. Schmidt as 
general manager of the Sandusky, Nor- 
walk & Southern Railway, this company 
recently having passed into the hands of 
the Evcrett-Mahler Syndicate. 

Mr. Charles L. Henry, who recently re- 
signed from the general managership of 
the Union Traction Company, of Ander- 
son, Ind., expects to take the first vaca- 


Mr. R. T. Paine, the president of the 
Tacoma, Wash., Railway and Power Com- 
pany, is visiting New York, and has his 
headquarters at the offices of the General 
Electric Company. 

Mr. A. W. Clark, president of the 
Butte, Mont., Electric Railway Company, 
sailed for Europe a few days ago, where 
he will remain for some time on a vaca- 
tion. 

Mr. J. A. Shepherd, the New England 
sales agent for the Stirling company, has 
returned to Boston after a visit of a few 
days in New York city. 


Mr. George Wood, of Sandusky, Ohio, 
has recently been appointed superin- 
tendent of the Interurban and White 
street railway lines in that city. 
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Electric 


Railways 


The projected trolley railroad between 
Hagerstown, Md., and Boonsboro is an 
assured fact and it is stated that cars 
will probably be run by July 4, as the 
rights of way are nearly all secured, the 
surveys completed and the required cash 
for constructing the road available. Be- 
fore the line is finished it will have cost 
in the neighborhood of $200,000. 


At the annual meeting of the Albany 
& Hudson Railway and Power Com- 
pany, which operates the new third-rail 
electric road between Albany and Hud- 
son, at Hudson, April 2, the following 
were elected directors: Clinton L. Ros- 
siter, formerly president of the Brooklyn 
Rapid Transit Company ; Foster M. Voor- 
hees, of New Jersey; Henry Siebert, W. 
F. Sheehan, R. A. C. Smith, Seth L. 
Keeney, of Brooklyn; A. M. Young, of 
Branford, Ct. ; James Purcell, of Hudson, 
and H. G. Runkle, of Plainfield, N. J. 


Albert L. Johnson, the well-known elec- 
tric railroad promoter, recently offered to 
build a tunnel in which he proposes to 
run electric cars from New York to Staten 
Island, by way of Brooklyn, to connect 
the New York and Philadelphia road 
which he is now working on with the 
New York Rapid Transit lines, offering 
a three-cent flat fare between New York 
and Richmond Borough (Staten Island), 
and unlimited transfers in Greater New 
York. In commenting on the proposition 
the New York Commercial Advertiser says 
editorially: 

Mr. Albert L. Johnson’s offers to extend 
the rapid transit tunnel from Manhattan 
Island through Brooklyn and thence by 
way of Bay Ridge across the bay to Staten 
Island, with provision for a uniform fare 
of three cents and unlimited transfers in 
the expanded city of New York, naturally at- 
tract attention on account of the magnitude 
of the proposals they contain. It will not 
do, however, to jump to hasty conclusions 
about them. The Rapid Transit Commis- 
sion has met them in a fair spirit. In his 
letter to Mr. Johnson yesterday Mr. Orr laid 
down the terms on which any one might un- 
dertake the work roughly outlined by the 
loquacious contractor, and advised him to 
make an offer, if he was inclined for busi- 
ness, along the lines of the contract for the 
work in this borough. To this Mr. Johnson 
lost no time in replying. In twelve hours 
he announced that he was ready to accept 
all of Mr. Orr’s terms; in a few days he 
would lay his plans before the board; he 
would make a contract for construction at 
the lowest possible figures and accept in 
payment such money as could be supplied 
up to the debt limit of the city, taking the 
rest out on his own credit, until the city 
could legally pay more, and would under- 
take to establish a sinking fund which 
would extinguish the debt on his lines with- 
in 28 years. All this is very fine and we 
earnestly hope that something will come 
ef it, 
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Export Notes 


Our exports to Europe, between the 
years 1890 and 1900, have increased from 
682,000,000 to $1,116,000,000, or 63 per 
cent; to northern America, $95,000,000 
to $98,000,000 or 108 per cent; to south- 


ern America, $35,000,000 to $41,000,000, 
somewhat less than 20 per cent. 


“La Sociedad General Gallega de Elec- 
tricidad” is the name of a new company 
which has been formed with a capital of 
2,000,000 pesetas at Madrid, Spain. The 
object of the company is to utilize the 
waterfalls at Segad and Ferranza, and also 
to construct a central electric-power sta- 
tion at Caldes de Reyes. 


Exports during the month of January 
from the United States were valued at 
$136,317,354, an increase of $18,720,206, 
while the imports amounted to $69,100,- 
194, or $6,796,908 less than the amount 
for the same month of 1900. For the 
seven months ending January 31 the ex- 
ports increased $102,183,243, aggregating 
$902,229,729 and leaving a balance of 
trade in favor of the United States of 
$443,398 ,658. 

For the year 1900 the mineral exports 
of the United States, including gold and 
silver, amounted to $436,227,477, or 
28 per cent of the total exports of 
domestic products. The classification is 
as follows: Tron and steel, $130,000,000 ; 
mineral oils, $75,000,000; copper, nearly 
$60,000,000; gold, $52,787,523; silver, 
$59,272.868 ; coal and coke, more than 
#22.000,000; paraffin, somewhat over 
$8,000,000, and phosphates, over $5,000,- 
000. The iron and steel export trade of 
1900 is nearly five times that of 1890, and 
the total figures show an increase of $295,- 
780,373 over the figures for 1890, which 
were $110,447,104. 

A recent issue of the “Bureau of 
American Republics” states that of the 
exports to Pan-America, drugs, medicines, 
machinery, brandy, flour, cotton-goods, 
manufactured iron, and material for rail- 
ways, telegraph and general electrical 
goods are largely imported from the 
United States. The other countries rep- 
resented are France, England, Germany, 
Japan, China and Italy. Glassware, 
crockery and terra-cotta come from the 
United States, France, Belgium and Ger- 
many: silks. according to the quantities 
furnished, from France, United States, 
England, Germany, Japan, China and 
Italy. The greatest activity is manifested 
in cotten and woolen goods, liquors, ma- 
chinery and electrical supplies, in all of 
which the United States is heavily inter- 
ested. Most of the electrical goods come 
from this country, 
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Telephone ana 
Telegraph 


The Kingman, Kas., Telephone Com- 
pany has been chartered with a capital 
stock of $3,000, its principal backer be- 
ing B. Albaugh. 


A new telephone company has been in- 
corporated in Bloomfield, Ind., by John 
F. Slinkhard, G. H. Hendron, Ziba P. 
East and others, for $15,000. 


The Olds, Iowa, Telephone Company 
has recently been incorporated for $1,800 
by H. K. Smith, J. W. Brown and others, 
to operate a local service. 


Articles of incorporation have been 
filed by the Maquoketa Telephone Com- 
pany, of Iowa. The company was incor- 


porated by H. T. Brigham, C. B. Miller 
and others, for $45,000. 


Reports from Kokomo, Ind., state that 
the Jay brothers, of that city, have re- 
cently purchased an interest in the Ko- 
komo Independent Telephone Company's 
plant, which, when completed, will cost 
$50,000. 

Several gentlemen of Montgomery 
City, Mo., recently incorporated the 
People’s Telephone Company, of Mont- 


gomery County, with a capital stock of 
$3,100. The organizers are H. Ellis, 
T. Marlow, W. Crane and others. 


Recent incorporations in Iowa include 
that of the Spencer Telephone Company, 
which was chartered for $15,000 a few 


days ago, and the Corning Telephone 
Company, organized by J. A. Anderson, 
Frank L. Mercer and others, for $10,000. 


The Western Telephone Company has 
recently acquired the entire stock of the 
Iowa & Nebraska Telephone Company, 
the consideration being named as $100,- 
000. The exchanges included are at 
Sheldon, Sibley, Easterville, Spirit Lake, 
and Cherokee. 

John I. Sabin, president of the Pacific 
States Telephone Company, which com- 
pany holds the records for Bell telephone 
progress, says: “We will close March with 
24,000 stations connected in San Francisco, 
making a net gain of over 1,500 for the 
month, in addition to which we have 500 
unfilled orders. This telephone business 
needs first—general consolidation, gen- 
eral enthusiasm, fewer high-class blue 
prints and more common every-day arith- 
metie, fewer wheel horses to hold back 1n 
the traces arid more broncos to put in the 
lead. For vour information, a bronco 1s 
a wild Mexican horse that it takes 14 men 
to hitch up and once started he never goes 
at a walk until he dies,” i 
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Spring Construction Work. 


As soon as the frost is out of the ground 
and the better weather of the Spring be- 
gins there comes a rush of activity in 
electrical constructing circles. At this 
writing gangs of men in hundreds of 
places, scattered throughout the country 
from the Atlantic coast to California and 
from Canada to Mexico, are busily en- 
gaged in stringing wires or laying track 
or building power-houses or telephone ex- 
changes. 7 

In the telephone line great activity is 
already noticeable. A particular direc- 
tion in which this is manifested is the for- 
mation of farmers’ cooperative systems, 
community systems and the introduction 
of telephone exchanges in small villages 
and “neighborhoods.” The independent 
companies are still keeping up the as- 
tonishing growth which has marked them 
since the inception of the movement, and 
are looking forward to making greater 
gains in mileage of wire, number of ex- 
changes and number of stations connected 
this season than ever before. Their lines 
cover the middle western states with a 
close network, and this scems likely to be 
considerably extended during the Sum- 
mer of 1901. 

The American Telephone and Tele- 
graph Company, which is the successor 
of the old American Bell Company, is pre- 
paring to build this Summer a very con- 
siderable increase in its long-distance 
lines, probably using immediately in some 
directions the recent valuable patents ac- 
quired from Dr. M. I. Pupin. The same 
interests, represented by the licensee Bell 
companies, are carrying out the policy, 
which has been adopted by several of them, 
in altering their exchanges in the largest 
cities to the new system using the com- 
mon battery, and a large expenditure is 
being made to carry into effect this de- 
sirable change. In New York city it is 
believed that the end of the year will see 
the whole system changed over, while in 
other cities work is actively progressing 
on the transformation, and vast exten- 
sions of lines and central office equipment 
are under way. 

The growth in electric lighting is es- 
pecially noticeable in the small cities and 
towns of the interior. In noticing the 
announcements of the formation of cor- 
porations which are published weekly in 
the ELECTRICAL REVIEW, one is struck 
with the large number of small electric 
lighting companies now being organized, 
many of them with small capital and lo- 
cated in places of a few thousand in- 


habitants. This is a symptom that the elec- 
tric light is no longer regarded as a lux- 
ury, or a metropolitan privilege, but that 
it has become an actual necessity even in 
small towns and places where nothing 
stronger than the feeble ray of the oil 
lamp has hitherto illuminated the dark- 
ness of night. 

In the greater cities the construction 
work of the electric light companies is 
largely in the nature of extensions of 
systems already installed and of alterations 
in the method of generating and distribut- 
ing electricity for lighting and power pur- 
poses. In many places the polyphase sys- 
tem is being installed in single large cen- 
tral stations, conveniently situated with 
reference to fuel and water supply rather 
than with reference to the centre of dis- 
tribution of lighting. In a large num- 
ber of places such stations have been put 
up and existing stations have been turned 
into transforming and converting substa- 
tions for supplying the variety of current 
necessary for the company’s customers. 

Very noticeable improvements are being 
made in towns of medium size and in the 
larger cities by the addition of storage 
battery plants to existing lighting equip- 
ments and, in several cases, the installa- 
tion of a high-tension, direct-current sys- 
tem using high-tension lamps. The whole 
industry of electric lighting is in a healthy 
and prosperous condition and no small 
amount of capital is seeking investment 
in it, as may easily be seen from the large 
number of incorporations and enlarge- 
ments noted. 

In still another direction there is much 
activity among electric light companies. 
Since the advance of the engineering art, 
permitting lights to be burned over a 
much larger area than heretofore by 
means of polyphase and converting sys- 
tems, it has become possible to consolidate, 
in many cases, electric light companies 
whose stations were located too far apart 
hitherto to interfere with one another’s 
territory. These consolidations have gen- 
erally resulted in a distinct betterment of 
the service as well as in larger profit for 
those interested in the enterprise by the 
suppression of unnecessary expenses in 
operation. 

In the electric railway field there is 
every evidence of the widest activity and 
the most pronounced growth. Consolida- 
tions are being made which are resulting 
in extending lines from city to city over 
distances of many miles, sometimes of sev- 

eral hundred miles. In order to complete 


the linkage of widely separated points by 
electric tracks a large number of exten- 
sions are being undertaken and many new 
links are being built. Coincident with 
this, power-houses are being altered in or- 
der to take advantage of the wider dis- 
tribution possible with alternating cur- 
rent, for the same reasons noted above in 
connection with electric lighting. 

The most interesting extension of elec- 
tric railway service noticeable at present 
is the increasing size and power of systems 
already in operation, and the exploitation 
of other and larger systems tending al- 
most, in some cases, to the dignity of 
main-line railroads. The standard elec- 
tric motor car for interurban service has 
grown to be a large and powerful vehicle, 
while the track work being put down is 
more and more approaching the standard 
specifications for steam railways. Par- 
ticularly in the middle western states 
is this great extension of interurban rail- 
roading noticeable, although some lines 
are about to be constructed in the south- 
ern states, where they are relatively few 
at present, and the Pacific coast is also 
about to be well supplied with electric 
transportation facilities. In New England 
there is a great and increasing activity 
in this direction. In the city of Boston 
the thoroughgoing improvements for some 
time under construction in the street rail- 
way system of the city in its suburbs are 
nearing completion. In New York city 
such rapid advance has been made upon 
the construction of the Rapid Transit 
subway that already it is reported that 17 
per cent of it is finished. It is rumored that 
a certain large steam railway system will 
begin work this Summer on the electrical 
equipment of a difficult portion of its 
main line, extending more than 100 miles 
and handling as heavy freight and pas- 
senger traffic as any to be found in this 
country. 

In addition to all this work of exten- 
sion, the lines of many electric railways 
are to be rebuilt this Summer with heavier 
rails to take care of increasing traffic and 
to permit the use of heavier cars. It is 
hard to specify any place in which this 
railroad building activity is more pro- 
nounced than another, but it is evident 
from the formation of new corporations 


and the consolidation of existing ones 


that the middle states are an exceedingly 
active field for electric railway work at 
present. 

The advance in the electric automobile 
industry is set forth at some length in 
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other pages. In some of the minor de- 
partments of electrical engineering ex; 
cellent progress is being made also, as, for 
example, in the character and solidity of 
house wiring as it is now installed, and in 
the relative position of importance which 
the electrical auxiliaries of buildings have 
now attained in the estimation of archi- 
tects and owners. A considerable indus- 
try in conduits or tubes for interior wir- 
ing has grown up within the last few years 
and promises to increase greatly when the 

‘demand for this Summer’s construction 
work is felt. 

The manufacturers of wire—copper, 
aluminum and iron—are looking forward 
to an exceedingly prosperous season on ac- 
count of extensions and new undertakings. 
Very large quantities of cable are being 
manufactured for conducting high-tension 
currents underground in connection with 
the distributing systems for lght and 
power mentioned above. In addition to 
these, the high tensions involved in long- 
distance power transmission have brought 
out new types of cable and aerial wires, 
many of which will be tested in practice 
before the next Autumn. 

Great activity is noticeable in several 
parts of the country in power-transmis- 
sion enterprises. The Pacific coast is 
rapidly becoming an electrical neighbor- 
hood, several important installations be- 
ing under way in California, Oregon and 
Washington state. Among them are some 
that are destined to be famous monuments 
of engineering progress, in that they are the 
longest power transmissions in the world 
and employ the highest voltages in com- 
mercial use. A gratifying activity in 
water power and electric transmission 
projects is noticeable also in the southern 
states, where the aid of electricity is being 
called in to the service of many enter- 
prises for the development of the magnifi- 
cent natural resources of that portion of 
the country. Fine new plants are to be 
erected at a number of points and old 
ones will be enlarged. 

This brief summary shows that the out- 
look at the beginning of the Summer sea- 
son is particularly gratifying. In no de- 
partment of electrical work does there 


seem to be either a stringency of money 
for the carrying on of operations or a lack 
of enterprise and interest. There has been 
no backward step taken anywhere along 
the line, and all of the various branches 
of clectrical engineering work show indi- 
cations of widespread and continuing 
prosperity. ee 


The St. Petersburg, Ga., Telephone 
Company h s recently been incorporated 
by T. C. Parker and others, for $10,000. 
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Small Central Energy Switchboards. 


The recent increase in the demand for 
central energy apparatus and switchboards 
for use in small exchanges has led to the 
development of a line of apparatus espe- 
cially designed to meet this demand. The 
use of central energy systems in large ex- 
changes has proven conclusively that this 
system is destined to play an important 
part in the telephone industries of the 
immediate future. By this method all 
current for both talking and signaling is 
supplied from one central battery located 
at the exchange. By its use the troubles 
incidental to many small batteries at the 


COMBINATION SWITCHBOARD FOR CENTRAL 
ENERGY AND MAGNETO LINES. 


subscribers’ stations are done away with 
and the single large battery, which is 
placed where it is easy of access, also in- 
creases the efficiency of the system. The 
use of lamp signals has also come to be 


so generally adopted in recent exchanges 
that this system will doubtless eventually 
supersede the mechanical signals now so 
generally in use. 

The switchboards recently put upon the 
market by the Kellogg Switchboard and 
Supply Company, of Chicago, for use in 
exchanges having 200 lines or less, com- 
bine the excellence of design and work- 
manship which has characterized the 
larger switchboards installed by this com- 
pany, with small size and an adaptability 
to the varying conditions of operation 
which are found in exchanges of insuffi- 
cient size to require a multiple board. 
Lamp signals are used throughout, both 
for line signals and for a double super- 
visory system, which keeps the operator in- 
formed at all times of the condition of any 
pair of connected lines without the neces- 
sity of listening in and enables her to han- 
dle twice as many lines as was previously 
possible. The wiring throughout is of the 
best silk and cotton insulated wire, made 
at the company’s own factory, and sold- 
ered without acid. All wiring is brought 
down to a connecting rack in the rear. 
The cabinet work is of highly polished 
quartered oak. 
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A combination switchboard for both 
central energy and magneto lines is shown 
in the accompanying cut. In addition to 
160 central energy lines, as above de- 
scribed, 20 mechanically  self-restoring 
drops and jacks are added for toll-line 
work, having tubular clearing-out drops 
associated with them. The remainder of 
thisequipment consists of 18 pairs of plugs 
and cords, with cam combination ringing 
and listening keys, one operator’s circuit 
with receiver and transmitter and night 
circuit. The supervisory lamps for use 
with each pair of cords are shown mounted 
in the keyboard immediately in front of 
corresponding plugs. This board fur- 
mishes a high-class equipment for a reason- 
able outlay. 


< 
OBITUARY. 

Mr. Charles A. Munson, Chicago man- 
ager of the Fort Wayne Electric Works, 
died in Chicago, April 4, after a surgical 
operation necessitated by a long illness. 
Mr. Munson was born in Fort Wayne in 
1843, and, like many other men who have 
since attained prominence in the elec- 
trical field, he began his career as a tele- 
graph messenger boy. He served with dis- 
tinction in the United States Navy during 
the Civil War, becoming a third officer be- 
fore he was 20 years old. Engaging in 
general business for several years he en- 
tered politics for a short time and upon 
the close of his political career he entered 
upon the duties of the office of Chicago 
manager for the Fort Wayne works. Mr. 
Munson wasa genial and kindly man, whose 
friends are numbered by the hundred 
throughout electrical circles in this coun- 
try, and his loss will be felt by many 
among his friends and business associates. 


Captain William M. Marsh, treasurer 
of the Omaha, Neb., Street Railway Com- 
pany, died of consumption recently, at 
Nassau, N. P., at the age of 69 years. 
Captain Marsh was also president of the 
Union National Bank of Omaha, and one 
of the leading financiers in Nebraska. He 
is survived by four sons, all business men 
of Omaha. 


Colonel George B. Cowlam, of Madison, 
Ind., dicd of apoplexy in New York city 
recently. Colonel Cowlam was chief tel- 
egrapher of the army under General Mc- 
Clellan during the Civil War, and it was 
he who first described over the wires the 
fight between the Merrimac and Monitor 
in Hampton Roads. 


General Charles Coffin Fry, manager 
and secretary-treasurer of the Lynn, Mass., 
Gas and Electric Company, died in that 
city on March 21, the cause of his death 
being pneumonia. General Fry was born 
in 1842 at Lynn, where he resided all 
his life. 

Mr. S. J. Reeves, late treasurer of the 
Dover Construction Company, which 18 
building and financing the Toledo, Find- 
lay & Fostoria, Ohio, Electric Railway, 
died recently at his home in Canal Dover, 
Ohio. 
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A New Departure in Chandelier and 
Ceiling Fan Combinations. 


The accompanying illustrations show 
exterior and sectional views of an interest- 
ing and novel combination ceiling fan and 
chandelier made by the Boston (Mass.) 
Electric Heating and Power Company. 
Fig. 1 shows an external view of the com- 
bination, while in Fig. 2, to the lettering 
of which reference is made below, is shown 
the interior and working parts. 

A represents the ordinary wrought-iron 
pipe hanger enclosed in polished brass 


tube. Below the pipe hanger the spun 


Fra. 1.—CHANDELIER AND CEILING FAN. 


brass casting of the motor and mechanism 
is shown in a lighter tint. 

B is the yoke hanger, consisting of cap, 
pillars and base, which is attached by the 
means of screws to the upper end of the 
motor shell. The yoke carries a rheostat 
marked D, the snap-switch marked E, the 
electrical connections in the form of rings 
marked G, the upper or guiding bearing 
marked I, as well as the bracket arms of 
the chandelier, part of which is shown 
at K. To the bottom of the yoke is at- 
tached the motor, in the one shown a di- 
rect-current, series wound machine, but 
with the bearings adjusted for vertical 
suspension and revolution. 

Below the motor, on the hollow shaft 
H, is attached the “new departure” cen- 
trifugal fan. Below the fan at its centre, 
projecting through the hollow shaft, is the 
spindle carrying the thumb-nut of the 
snap-switch. 

C represents the wires from the line, in 
the illustration, cut off just above the 
switch. In practice these wires are con- 
nected by binding-posts, with the plus and 
minus rings, marked G. These rings are 
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carried on the pillars of the yoke, but in- 
sulated from the same, and are fitted with 
binding-posts according to the number of 
arms in the chandelier. From these rings 
the current is carried to the motor and 
switch as well as to the lights in the brack- 
ets of the chandelier. The wires from the 
light bracket K, are shown at J. By this 
arrangement it will be seen that the wir- 
ing, which in a four-arm chandelier would 
be complicated and crowded, is much sim- 
plified, and the fan and motor may be 
operated independently of the lights, and 
vice versa. 

The snap-switch gives two speeds, which 
is found in practice to be ample in this 
style fan. The bearings for the arma- 
ture shaft consist of a cup, having a well 
in the centre one-eighth inch larger in 
diameter than the shaft. Attached to the 
shaft, represented at I and QO, are two 
steel steps having downwardly curved 
flanges projecting into the composition 
cup in such a manner that the upper one, 
I, acts simply as a guiding bearing, as 

there is no friction at the bot- 

tom of the cup; while the lower 

one, O, being the working bear- 

ing, guides upon the sides of 
“the cup, and rests upon a 
a< ground and hardened steel 
{7 washerin the bottom of the cup. 
| These flanges are pierced 
by a suitable number of 
holes, so that any oil 
which might possibly work 
up the inside of the flange on 
to the shaft and thence down to the com- 
mutator, or the fan, is thrown by centri- 
fugal force through the flange and out to 
the oil-cup wall. It will be seen by this 
that it is impossible for any oil to escape 
from the bearing. Oil tubes, shown at 
F and N, have dustproof caps and allow 
an introduction of oil at infrequent in- 
tervals. 

The fan consists of two spun brass 
disks, Q and T. The upper disk, Q, 1s 
pierced in the centre allowing the air to 
enter at the inner end of the radial floats, 
S. The lower disk, T, is solid, and to it 
is attached the hub, P, which in turn at- 
taches to the shaft of the motor by suitable 
means. 

The floats, S, are six in number and are 
arranged in a vertical position radiating 
from the centre of the fan. These form 
with the disks, Q and T, a centrifugal fan 
of such shape that the air is delivered 
outward and downward in the form of 
a cone. The fan has two speeds, about 
400 and 650 revolutions per minute. 

The advantages claimed for this style of 
apparatus are compactness and beauty in a 
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ceiling fan or chandelier, light current 
consumption and a large and effective 
distribution of air. It is stated that a 
15-inch fan gives a distribution of air 
more than equal to the delivery of a 50- 
inch ceiling fan of the wooden blade pro- 
peller type. | 


General Electric Company’s 
Statement. 


The statement of the General Electric 
Company to the Massachusetts Commis- 


| 


Fira. 2.—CRoss-SECTION OF CEILING FAN. 


sioner of Corporations makes the follow- 
ing showing of assets and liabilities as of 
December 31. It is compared with bal- 


ance sheet given in last annual report: 
Dec. 81, Jan. 81, 
900. 1900. 


Assets. 1 
Real estate.......oosesssssse.. seseo $550,848 $563,648 
Patents, e6tC.....esssssseeressocsosoo 2,000,000 2,000,000 
Cash and accounts received........ 18,389,127 8,515,078 
Inventories and work ın progress.. 7,880,882 8,921,709 
Plants. investments, etc............ 10,786,926 9,582,270 
Otel es iarsoin essene ee euei 83,957,738 29,522,697 
Liabilities. 
Capital stock....... Lses.sessesosceo 28,750,000 20,827,200 
EE E be Se Naess OURS wees 1,599,179 1,062,466 
Debentures, ........06 secccccccccces 1,646,500 6,800,000 
Profit and loss surplus...... ...«... 6,962. 2,358,030 
otal: ceine ererek aieeaa 33,957,733 29,532,697 


From the above, says the Boston News 
Bureau, reckoning the dividends paid to 
stockholders during the year and inter- 
est paid debentures together with an in- 
crease of $4,600,000 in profit and loss 
surplus, the profits for the 11 months 
were, in round amount, $6,500,000, with 
one month’s business to come in. This 
may be estimated at $500,000, though 
probably it was half as much again in 
January of this year, so that the profits 
for the year were apparently fully $7,- 
000,000. This would pay 28 per cent on 
the enlarged capital after full retirement 
of the debentures. 

The profit and loss surplus on January 
31 should, on the basis of the above fig- 
ures, be about $7,500,000 upwards, less 
whatever amount may be written off. This 
is equal to about 30 per cent on the capi- 
tal stock outstanding. The company could 
undoubtedly return 20 per cent in stock 
(one-half the capital reduction in 1898) 
to stockholders to-day if desired. 
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An Improved Type of Carbon Battery. 


The new battery manufactured by the 
Booker Carbon and Battery Company, of 
St. Louis, Mo., and called by it “The 
Phtenix No. 1 Perfected Type,” possesses 
several points of great ingenuity and 
novelty. By reference to the accompany- 
ing illustrations the general arrangement 
of the parts of the cell may easily be un- 
derstood. The cover is removable and is 
so treated that it is impossible for mois- 
ture to reach the metal connections. As 
is well known by users of batteries, one of 
the chief troubles and defects of the or- 
dinary wet battery is the creeping of crys- 
talline salts and the corrosion of the me- 
tallic electrodes on this account, resulting 
in high resistances and back electro- 
motive forces. It is claimed that in this 
new battery this trouble has been obviated, 
the method used being one of great sim- 
plicity. 

All objectionable soft rubber parts are 
dispensed with. The zinc lug projects 
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an error in setting it up practically im- 
possible. 

The officers of the Booker Carbon and 
Battery Company are Colonel S. G. Book- 
er, president, and Mr. Henry Wrape, vice- 
president. The company is well financed, 
and has valuable facilities in the way of a 
well-equipped plant for the production of 
carbon products. A large part of such 
machinery needs to be specially designed 
for carbon work, and the foundation and 
laying out of a carbon factory entail much 
expense, with a complete practical and 
technical knowledge of the carbon indus- 
try. Colonel S. G. Booker, the president 
of the company, is widely known as a 
pioneer and expert in the carbon and elec- 
trical industry, and, as will be remem- 
bered, was formerly president of the 
Phoenix Carbon Manufacturing Company. 


> 
Lower River Power and Water Supply 
Company, at Niagara Falls. 


A bill was recently introduced into the 
Assembly of the State of New York, at 


DETAILS OF AN IMPROVED CARBON BATTERY. 


through the carbon cover of the cell, be- 
ing protected by a square porcelain bush- 
ing, having a square hole in it which fits 
the square lug. This construction holds 
the zinc rigidly in place and in proper po- 
sition in reference to the carbon. The 
bottom of the carbon electrode is a porce- 
lain rosette, which acts also as a fender for 
the zinc, the latter being thus held rigidly 
both at the top and the bottom. On this 
account it is claimed that a short-circuit 
is practically impossible. To bind the 
porcelain bottom and the carbon cover 
piece together a hard-rubber bolt is used. 
This is hollow and perforated so as to al- 
low the ammoniacal solution to come into 
contact with the depolarizing filling in 
the inside of the carbon cylinder and at 
the same time to allow free vent for the 
escape of any gases that may be engen- 
dered in the operation of the cell. Care- 
ful attention has been paid to all the de- 
tails of the manufacture of this battery, 
and it is shipped in such a way as to make 


Albany, incorporating the Lower River 
Power and Water Supply Company, at 
Niagara, N. Y., with a capital of $500,- 
000. The incorporators are Commodore 
P. Vedder, T. J. Bergen, William Wil- 
liams, C. K. Hotchkiss, De W. V. D. 
Reiley, T. F. King, George W. Knowlton 
and J. S. Simmons. The company has 
authority to take water from the Niagara 
River and to develop and generate hy- 
draulic and electric power and to supply 
it for all manufacturing and industrial 
purposes. It also has the right to trans- 
mit power to any town or city in the state 
at rates to be agreed upon by the local 
common council or the highway commis- 
sioners. The additional privilege of acquir- 
ing lands by condemnation proceedings 
has been granted the company and if it 
is considered necessary to cross a railroad 
with its tunnels, canale, raceways or other 
works, it has the privilege of doing so 
under the same conditions imposed by 
the law when one railroad crosses another. 
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Telephone Cable Clip. 


One of the most recent improvements 
in accessories to telephone line construc- 
tion is here shown in an ingenious cable 
hanger or clip, which is being marketed 
by Messrs. James S. Barron & Company, 
of New York. It is made entirely of one 
piece, and thereby obviates the danger of 
electrolytic action that is possible in other 
cable hangers that are made of several 
pieces. It also obviates the trouble that 
is experienced with hangers that have 
loose parts which may become misplaced 
or lost. The cable hanger illustrated is 
entirely made of zinc, being stamped out 
with one motion. It is claimed to be very 
simple and quickly applied. It will ac- 
commodate the several different sizes of 
cable. The illustration of the hanger 
here shown, represents it gripping a 
three-quarter-inch diameter cable. The 
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IMPROVED CABLE CLIP. 


illustration shows one.way in which the 
hanger is applied; viz., the circular en- 
largement at one end of the hanger is 
held against the cable, the free end is 
wound around the cable, passed through 
the lower slot, around the cable again, 
through the upper slot, up over the sus- 
pension wire and hooked into the upper 
slot. 

Another application is to pass the free 
end once around the cable through the 
lower slot, up over the suspension wire 


and then hook it into the upper slot. 

The makers state that the hanger can 
not possibly jump off the suspension wire, 
and that it grips the cable tightly and does 
not allow it to slip. 


An order has recently been placed by the 
Kehin Electric Railway Company, 0 
Japan, for a 150-kilowatt generator, 8 
number of small motors, switchboard in- 
struments and other accessories req 
for the extension of its power plant. The 
electrical apparatus is all of Westinghouse 
manufacture. 


ent die 
a 


l JN, 


Clip, 

pT, 
ne ezm 
EELO ye 
Dg mazs 
È Cie 
turel : ji 
he dar: 
IU it it 
DER 
troa 
that bs 
e migis 
luta ; 
UDN 
La kr 
It vle 
Ot azs” 
he hie: 
Tepe | 


tile, Te 


A 


he 
d 
i 
J- 
j 
i 


April 13, 1901 


ELECTRICAL REVIEW 


465 


The Automobile Industry in the 
United States. 


A Symposium Describing Its Present Condition—Descriptions and Illustrations of Various Types 
of Vehicles—A Brief Review of the Automobile Industry Abroad. 


THE INDUSTRY IN BRIEF. 


BY W. H. MAXWELL, JR. 


The opening of a new season always 
has been a time of great anticipation and 
conjecture for those engaged in building 
motor vehicles. This year that feeling is 
greatly intensified over what it has ever 
been before. Wonderful advances have 
been made, new devices have been brought 
to light, the working parts of the differ- 
ent makes of vehicles have been simplified, 
until we now have automobiles which 
give satisfaction, both to the user and to 
those who created them. 

As every great industry has been de- 
veloped, so has that of motor vehicle 
construction. Long, wearisome years 
were spent in experimenting before an 
even partially satisfactory carriage or 
wagon turned a wheel with its own power. 
Out of the extremely large number of 
inventions patented, the greater portion 
were dismal failures when practically 
worked up. Perseverance conquered, 
however, and vehicles that would run be- 
gan to make their appearance on the 
streets and roadways. New ideas sprang 
into being, and the successful devices of 
the pioneers in the field were rapidly 
assimilated and improved upon by their 
followers. 

In this country the three types of vehi- 
cles—electric, steam and gasoline—seem 
to have been developed almost simultan- 
eously. One thinker after another made 
a careful study of the situation, and 
each chose for himself that course of ac- 
tion which seemed to him most feasible. 
In this way each set of workers developed 
a specialty until they felt justified in 
offering the results of their labors to the 
public in order to learn what was to be 
the measure of reward for their unceas- 
ing toil. | 

Capitalists did not wait for the vehi- 
cles to search them out, but made haste to 
take up the more meritorious of the in- 
ventions offered. Companies large and 
small sprang into existence. Corpora- 
tions with immense means undertook to 

market these productions of the inventors. 
Stimulated by this aid greater efforts 
were made to develop the perfect vehicle. 
Business methods superseded the spas- 


modic attempts of the individual, ham- 
pered in many instances by the lack of 
resources which could bring forth the 
best results. 

At this point the general public took 
hold of the industry, first as a matter of 
novelty, then as one of utility. With leaps 
and bounds the construction of motor 
vehicles progressed. Improved types of 
machines followed one another in rapid 
succession, and were welcomed by the 
public in a hearty and substantial man- 
ner. The pleasure carriage was imme- 
diately adopted by a great following, and 
the motor wagon, to be used for goods 
delivery, carried its point without oppo- 
sition and won instant favor. 

The first flush of victory has been too 
much for many men, and it was also too 
much for the motor vehicle industry. 
Emboldened by their success, those en- 
gaged in the manufacture of vehicles car- 
ried on their operations on a larger scale 
than had ever before been attempted. 
Expenditures were made with little re- 
gard to immediate returns. Those who 
were paying for the devclopment of the 
industry soon began to think it was high 
time that the efforts of those actively en- 
gaged in the work should begin to show 
some tangible returns. The vehicles were 
put in the hands of a great number of 
enthusiasts—well-meaning, no doubt, but 
who did not realize, in most cases, the 
necessity of giving an automobile the 
proper care. The result, which could not 
help taking place, soon showed the manu- 
facturers their error. Vehicles which 
should have given perfect satisfaction 
failed to do so because, in most cases, the 
users were not capable of giving them the 
attention they required. 

In order to counteract this tendency 
toward dissatisfaction on the part of the 
consumer some few manufacturers made 
the unwise attempt to dispose of their 
wares by means of misrepresentation. 
Pressed by the need of funds the un- 
principled members of the industry acted 
in such a manner as to make their inno- 
cent brethren suffer with them. Happy 
it is that this class was small, and that 
it has, in most cases, been eliminated 
from the problem. 

To-day the industry stands freed from 


the greater number of those who pur- 
sued such methods in their work. Inven- 
tions and experimenting, even in the peri- 
od of greatest exultation, never entirely 
closed and they are now rapidly furnish- 
ing the solution of many of the most 
vexing problems which have confronted 
the manufacturer. Misrepresentation 
has, in most cases, stopped. The natural 
working of the law of the survival of 
the fittest has wrought a great change, 
and has shown those who could not get 
along on other lines that the industry con- 
tained no place for them. 

The coming year is one which will be 
filled with great things for the automo- 
bile. In the electric vehicle we may look 
for distinct and enormous advances—in 
the construction of the storage battery. 
Claims are made, and have, to a great 
extent, been substantiated, for a battery 
which will give a greatly increased capac- 
ity for a much smaller weight. It does 
not scem, in view of the labor that is 
being expended on this one phase of elec- 
tric vehicle construction, that it is too 
much to say that we ought this year to be 
given a battery which will drive the ordi- 
nary carriage 50 or 60 miles on one 
charge, and have an active and efficient 
life of at least two years under ordinary 
conditions. The great trouble has been 
that the users of electric vehicles have 
not seemed to realize up to this time that 
the storage battery is as much a picce of 
machinery as the motor, and so needs the 
same amount of care. In design and 
mechanical construction great advances 
are being made every day. “From this 
point of view there is not the slightest 
doubt that the electric vehicle is already 
practically perfect. In pleasure carriages 
and commercial vehicles of this type com- 
pactness in construction and symmetry in 
design have been obtained to such an ex- 
tent that there is no type of horse-drawn 
vehicle which has not been duplicated, and 
even improved on. 

The steam vehicle is making enormous 
strides toward betterment in construction 
and mechanical detail. The pleasure ve- 
hicle is being made cleaner, handsomer 
and safer every day. Steam trucks now 
under construction will soon make their 
appearance on the streets of our cities, 
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and make an active bid for the haulage 
of heavy freight wherever economy, 
cleanliness and expedition are desired. 

In the field of the gasoline automobile, 
as well as in those of the electric and 
steam carriages, substantial advances can 
be safely predicted. Many brilliant minds 
are working on the solution of the prob- 
lems which stand in the way of the perfect 
autocar, and it would be unwise to think 
that this or any other type of machine 
will not have reached a higher point of 
efficiency at the end of this year than it 
held at the end of nineteen hundred. 

Never before has the general public 
been so interested in the automobile. The 
inquiries concerning the different types of 
carriages, wagons and trucks are legion. 
The solution of the problem of trans- 
portation without tracks is being slowly 
solved, and this year should see a great 
number of the hindrances which stand in 
its way absolutely removed. 

Credit is due to those who, by the ex- 
penditure of their strength and effort, 
have brought the automobile to its pres- 
ent stage of perfection, and the time is 
not far distant when the difficult places, 
having been made easy, those who aided 
in the work will be honored and praised 
by all, each for the part he has taken and 
in due proportion. 


The Wiring Connections of an 
Electromobile. 


In the diagram herewith is shown the 
complete wiring of an electric vehicle set 
up against a wall. So set up and connect- 
ed the motor can be operated as if in a ve- 
hicle. In order to get a better idea of 
how the connections are made the follow- 
ing key is furnished: In the diagram 
1 = controller, 2 = charging plug socket, 
4 =—= ammeter shunt, 5 = press button for 
lamps, 6 = headlight, 7 = alarm bell, 
8 = light switch, 9 = rheostat, 10 = 
magnet, ]]=s<2utomatic cutout and switch, 
12 = batteries, 13 = motor, 14 = fuse, 
15 = reversing device, 16 = side lamps, 
R = resistance boxes, M = voltammeter, 


+ = positive wires, — — negative wires, 
A + = armature positive, A — = arma- 
ture negative, F — = field negative, F + 
= field positive, F’ — = field negative, F’ 


+ = positive. 

The speeds forward and reverse in a ve- 
hicle wired as shown are obtained through 
the controller. This controller, operated 
by a ratchet, is cylindrical in form and 
has all the connections made on the sur- 
face of the cylinder at the base of the 
teeth, which, as the controller is pushed 
around, mesh in the jaws shown in the 


drawing No. 4. 
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The sketch should show the reversing 
key which turns the cylinder, No. 15, so 
as to bring two sets of teeth up into the 


four pairs of jaws ready to receive them. | 


All the connections are, in this case, 
also made on the cylinder as above de- 
scribed. The very favorable point of this 
controller is that the reverse key, when ex- 
tracted from its sockets, acts as a safety 
device because none of the teeth being in 
the jaws there is no connection. The re- 
versing key pressed downward gives the 
forward motion, and pushed upward gives 
the rear. 

The wiring, as it stands, is all ready for 
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thence through the connection down the 
+ wire to the right-hand tray of cells, 
through their connections to the — wire 
and back to seventh connection of the 
controller. Going out on this connec- 
tion, contact is made with the third sec- 
tion of the rheostat, No. 9, through the 
same to the magnet, No. 10, which draws 
the automatic switch, No. 11, into place 
when charging ; thence through the switch 
to the — wire of the charging plug in its 
receptacle. 

The automatic switch, No. 11, is not 
meant to prevent the overcharging of the 
batteries, but is used to keep any back 


WIRING FOR A SINGLE-MOTOR AUTOMOBILE EQUIPMENT. 


charging with the one exception that the 
rheostat should be turned until on the 
No. 9 third notch instead of being on the 
first. After the connections have been 
arranged between the charging plug and 
the feed wires on the wall, the plug is in- 
serted in its receptacle, No. 2. The cur- 
rent goes out, of course, along the wire 
marked +, making contact with the first 
jaw of the reversing device, No. 15; thence 
out on the wire going from this same con- 
nection to the ammeter shunt, No. 4; 
thence to the last connection of the con- 
troller, No. 1. On this controller, when 
the power handle is in the vls t position, 
there are but two connections between 
the jaws and the teeth on the cylinder; 
viz., between the eighth and ninth pair. 
From the last connection on the controller 
the current goes down the + wire to the 
left-hand tray of batteries through the 
battery connections to the — wire and 
back to the eighth controller connection ; 


flow from the batteries running into the 
feed wire when the voltage has dropped 
temporarily for any reason. It thus ob- 
viates short-circuiting of the cells from 
this cause. 

The connections for the alarm bell and 
lights can be more easily traced out than 
described, except that for the sake of con- 
venience the connections have in some 
cases been with one tray of cells and in 
others with the two. These connections 
vary with the make of the vehicle. 

As can be seen, the armature positive 
and negative wires go to the reversing de- 
vice, and the four field connections go to 
the third, fourth, fifth and sixth controller 
points. The speed variations are obtained 
by the combinations made on the con- 
troller and reversing cylinders which 
bring the different teeth into position as 
they are pushed around. By these com- 
binations the resistance boxes are brought 
into use, and the batteries are drawn oD 


~ 


B—No, 1 


down i 
V of eels 
e= wy 
M of ts 
S COLD 
third wy. 
rough th 
Ich dar 
DIO play 
he sig 
ug in th 


i te 
g oft: 
Dy back 


April 13, 1901 


either in series or parallel, the fields of the 
motor being used to negotiate the high 
speed. The shunt, No. 4, is used to pro- 
tect the voltammeter, and the fuse, No. 


14, to protect the lights and bell. 


All the lights on the vehicle are illumi- 
nated by turning switch, No. 5, and the 
alarm is sounded by the button, No. 8. 

The motor, No. 13, is very ingenious. 
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battery thrown directly to the rear, with 
the motor placed in the same position 
under the vehicle between the back wheels, 
an idea can be gained as to how the ap- 
paratus is placed. The motor cradle is 
swung from the reach of the vehicle, and 
is protected from rough roads by rubber 
cushions. 

A number of concerns now manufactur- 
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The pinions are on the end of the hollow 
armature shaft which is split to insert the 
differential gear which is shown in the 
casing on the left-hand side of the arma- 
ture. The commutator and brushes are 
placed on the right hand of the armature, 
the pinions on the end of the shaft mesh- 
ing into the gears rigidly fastened to the 
rear wheels. 

If the drawing above is supposed to be 
brought forward from the top, and the 


ing electric vehicles are using practically 
this construction, though, of course, each 
has made a few changes of detail. 

The plan here shown is for five speeds 
ahead and reverse while the others, made 
on the same plan, admit of but three 
ahead and one reverse. Here every fea- 
ture of the construction is called into play 
to get the speeds, while in most of the 
others the fifth, or highest, speed is not 
used as it frequently results in a loss of 
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power. No resistance being used the cur- 
rent rushes out, and is used rather waste- 
fully. It is, however, one of the best 
systems now installed in electric vehicles, 
as the high speed is there if occasion re- 
quires its use, whereas it need not be 
called upon if the operator wishes to cover 
the greatest distance on the smallest ex- 
penditure of power. 

With such a construction the principal 
brake is applied mechanically. In one 
make of vehicle it operates on the differen- 
tial gear, and on another on the inside of 
the gearing fastened to the driving wheels 
by means of a band of steel. 

Where it is desired to use a single 
motor equipment it is hardly possible to 
obtain a more thoroughly practical design, 
as all the parts are very accessible and easy 
to repair. The wiring can be rigidly 
fastened and strung, and when so ar- 
ranged there is but little danger of a dis- 
connection. 

In the accompanying diagram is shown 
the wiring chart of an electric vehicle 
equipped with two motors. The connec- 
tions may be traced out in this diagram 
in much the same manner as in that show- 
ing the single motor apparatus. In con- 
tradistinction to that design, it will be 
noticed that the construction here shown 
does not employ resistance coils to regu- 
late the speeds, but obtains the proper 
control through the motor and the con- 
nections effected by the movements of the 
power lever alone, without recourse to any 
other device. 

The lights and bells are operated by 
drawing on the trays of cells in a manner 
somewhat similar.to that described above 
in the single motor construction, all the 
lamp circuits being provided with fuses. 

In order to trace out the circuits, fol- 
low the positive wire leading out of the 
charging plug, which is illustrated by 
the circle shown just back of the battery 
trays; the outer circle connects with 
the positive wire. If followed out, all 
the combinations on the controller can be 
easily understood. 

It will be observed that, in this con- 
struction, no differential is necessary. 
The outside wheel turns as fast as need be 
when not attached to the pivot wheel. 

The switching post, shown on the draw- 
ing, near the lamps is attached to the 
lamp circuits. 

Directly back and to the left of the 
controller handle will be seen the place 
for inserting the carriage key. 

All the rest of the apparatus outlined 
is used in substantially the same manner 
and in practically the same relation, one 
part to another, as is described in the 
specifications of the single motor equip- 


ment. 
Two motors are usually used upon the 
heavier varieties of vehicles. 
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The Electric Automobile. 


ELECTRIC VEHICLE COMPANY. 

One of the pioneers in the field of mo- 
tor vehicle construction is the Columbia 
Electric Vehicle Company, which is now 
known as the Electric Vehicle Company, 
of Hartford, Ct. Herein are shown some of 
the latest types of this company’s product, 
which have been used very broadly by 
those who wish a vehicle which is modern 
in every particular. The company manu- 


ELECTRIC VEHICLE COMPANY'S PARK VEHICLE. 


factures a very complete line of com- . 


mercial vehicles for business use, a heavy 
delivery wagon with a capacity of 1,500 
pounds, and a light delivery wagon with 
a capacity of 750 pounds. Its types of 
pleasure vehicles comprise a surrey, a 
mail phaeton, a stanhope and other like 
designs. One of the best designs built 
by this company is its brougham. 

The company uses both single and dou- 
ble motor construction, reserving the lat- 
ter for heavier work. The Electric Storage 
Battery Company, of Philadelphia, pro- 
vides all the means for carrying power 
for the Electric Vehicle Company’s car- 
riages, and the service has always been 
very successful. One of the latest 
achievements of the company is that one 
of its vehicles has been selected to carry 
mails between the Pan-American Ex- 
position grounds and the Buffalo Post 
Office, the vehicle in question being re- 
quired to make 60 miles a day. Special 
types of battery are used for this work, 
the long-distance design being the most 
in vogue. These cells have a capacity 
sufficient to drive an ordinary vehicle 
over a distance of 40 miles on one charge. 
In short, the vehicles of this company 
combine strength, durability, lightness, 
symmetry of design, adequate mileage ca- 
pacity, and speed. 

WOODS - WARING & COMPANY. 


Woods-Waring & Company, of Chi- 
cago, claim to have solved many of the 


perplexing problems standing in the way 
of perfected electric vehicle construction. 
They use a solid rear axle and one motor, 
all gearing being encased and made an in- 
tegral part of the motor, while absolutely 
protected from dust and water. An auto- 
matic controller handle operates all the 
varying speeds, as well as both the elec- 
trical and mechanical brakes, the me- 


chanical brakes being applied directly to 


the wheels by a very powerful friction de- 
vice. The electrical brake is an arrange- 
ment which operates without friction 
and by means of which it is claimed that 
the longest hills can be coasted at a mod- 
erate specd without the wear, tear and 
trouble incident to friction brakes. The 
narrow front wheel tread enables steering 
to be accomplished by a combination 
which makes the vehicle respond instantly 
to the slightest pressure of the steering 
lever. This concern claims that the cur- 


ELECTRIC VEHICLE COMPANY'S LIGHT 
DELIVERY WAGON. 


rent consumption in its automobiles is 20 
per cent less than in other vehicles of the 


same weight, and 30 per cent less in hill 
climbing, the motor having been designed 
with this purpose in view. A distinctive 
feature in the carriage design is the long 
wheel base which is provided in order to 
give more foot room in entering and 
alighting from the vehicle. 
tribution of weight on the wheels, and 
the extremely low centre of gravity per- 
mit of quick manipulation, with safety 
and comfortable riding, even on rough 


The even dis- 


roads. Woods-Waring & Company offer 
to the public a road buggy, a victoria, 
a stanhope, a brougham, a cab and a very 
extensive line of commercial vehicles. 
AMERICAN BICYCLE COMPANY. 


At Indianapolis are made the efficient 
and handsome automobiles constructed 
by the American Bicycle Company. The 
type is known as the “Waverly.” The 
frame is made of seamless tubing, the 


front axle being of tubular construction. 
Its engagement with the frame permits 
oscillation around a horizontal king-bolt, 
thus equalizing an uneven road surface. 
The wheels are ball bearing, and are 
equipped with standard wood spokes 
and solid rubber tires. The motor is of 
the Waverly design and combines many 
special features and improvements that 
experience has proven necessary for auto- 
mobile work. The noticeable absence of 
noise in the operation of the Waverly ve- 
hicles is due to spiral tooth gear which 
this company employs. One lever is used 
for starting the vehicle, for regulating the 
speed and reversing. It is located on the 
left side of the operator, and permits five 
speeds forward and three to the rear. 
The brakes are of the band type, applied 
to the armature shaft inside the motor 
casing, and are actuated by a foot lever. 
A device enables the operator to lock the 
brake when leaving the carriage standing 
on an incline. Every vehicle turned out 
by this company is’ equipped with elec- 
trie lamps and electric bells. The car- 
riage bodies are of an exclusive design, 
made of high-class material, and are 
of modern type and artistic outline. The 
finish is claimed to be the best obtainable. 
The equipment of every vehicle includes 
all the necessary tools, appliances and in- 


ELECTRIC VEHICLE Company’s [TEAVY 
DELIVERY WAGON. 


struments necessary for the charging and 
operation, including a combination volt- 
ammeter of standard make. The company 
also manufactures a road wagon, stan- 
hope, brake, combination, delivery wagon, 
and a dos à dos. 

THE AMERICAN ELECTRIC VEHICLE COM- 

PANY. 

A number of years ago a company Was 
incorporated in Chicago, under thename of 
the American Electric Vehicle Company. 
After attaining an excellent reputation 
for the reliability of its product, the com- 


a. ee, - CE, ED 


l, 3g), > 


Cntr 
TINE fern 
tal sizi 
road iiy 
NY, Ali i 
Wind i 
moter 
nine tr 
eMe 


ry fap ie 


antes 
tee! ayy 
epui be 
the p 
W, dew 
the me 
fist E 
(| ‘ek [= 
ronal 
thd 


up oP 


April 13, 1901 


pany removed to New York, where it has 
continued its enviable career and is now 
delivering vehicles to a large number of 
satisfied users. This company is making 
a specialty of delivery wagons and the 
lighter class of pleasure vehicles, includ- 
ing a very handsome runabout, stanhope, 


AMERICAN ELECIRIC VEHICLE COMPANY'S 
STANHOPE. 


dos a dos, and park brake. The single 
motor construction, hollow armature 
shaft, is used, almost any ‘battery being 
inserted at the option of the customer. 
A very marked difference in the construc- 
tion of these vehicles from that of others 
is that the automobiles are made on the 


general carriage construction plan, and 
are so designed as to permit any good 
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and five in reverse are obtained through 

one handle, the steering being effected by 

a direct lever. 

THE NATIONAL ELECTRIC AND MANUFACT- 
URING COMPANY. 

At Indianapolis, Ind., the National 
Electric and Manufacturing Company is 
turning out its fine line of wagons. This 
list comprises in its extent a runabout, a 
stanhope, brake, delivery wagon, and 
dos 4 dos. The single motor construction 
is used, and the frame of the vehicle is 
made so as to adapt itself to the un- 
evenness of roads. The control is effeeted 
through one lever, five speeds forward and 
three reverse being so given. Wooden 
wheels with solid tires are applied to 
every vehicle, unless pneumatics are or- 
dered, when wire wheels are attached. This 
company uses the Willard battery, and the 
efficiency of the motor used is attested 
by its very small consumption of current. 
Every carriage is fitted with a voltam- 
meter, electric lights, electric bells, and 
powerful brakes. 


THE E. C. STERNS COMPANY. 

The E. C. Sterns Company, of Syra- 
cuse, N. Y., is manufacturing an electric 
runabout of the stanhope type which is 
unique. The side bearings are rigidly 
attached to the rear axle sleeve by 
forged steel thorough braces, and to: the 


NATIONAL ELECTRIC AND MANUFACTURING COMPANY'S PARK TRAP. 


carriage maker to effect the necessary re- 
pairs without returning the vehicle to the 
factory. Tubular construction has been 
done away with, as well as wire wheels. 
Pneumatic tires are used exclusively un- 
Jess solid tires are ordered. The brakes 
are of a mechanical type and operate with 


a band in the gear. Five speeds forward 


front axle by fore-and-aft quarter-springs 
held in place by clips of medium length. 
The side bars are secured to a front cross- 
bar with a half-spring attached to the 
front axle by goose-necks and links. This 
form of. construction affords great elas- 
ticity in accommodating the wheels to 
the roadbed. Wire wheels, with three» 
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inch pneumatic tires, 32 and 36 inches 
in diameter, are used. The rear wheels 
are driven by means of a compensating 
gear placed upon the rear axle at the 
right-hand side of the carriage. The ve- 
hicle is fitted with a two-and-one-half 
horse-power series-wound motor. There 
is also a special form of series-parallel 
controller with three speed positions of 


Tne OLDS ELECTRIC CARIUAGE. 


five, eight and twelve miles per hour for- 
ward and backward, together with a 
charging position. There is also a power- 
ful brake connected with the motor, all 
actuated by one lever at the left of the 
operator. 

THE OLDS MOTOR WORKS. 

The Olds Motor Works, of Detroit, 
Mich., manufactures electric vehicles. A 
point particularly claimed by this con- 
cern in regard to its type is the excellence 
of the controller design. It is claimed 
that the switches in this device are snap- 


switches in both directions and great care 


has been used in constructing them to em- 
ploy the most approved electrical prac- 
tice. The running switch is a neatly 
constructed snap-switch, mounted upon 
slate, its handle being detachable and 
made in the form of a lock. The gear 
case is very neat and compact. The 
reaches consist of tubing, so attached to 
the motor and pivoted upon the front 
axle as to form a solid triangular frame. 
The company also manufactures a switch- 
board for use in connection with its car- 
riages, especially for charging. Great 
attention has been paid by this company 
to the finish of its product, which is 
claimed to be of superior excellence, and 
also to the taste displayed in the selec- 
tion of shapes and designs. 


THE RIKER MOTOR VEHICLE COMPANY. 
One of the best-known systems employed 
in the construction of electric vehicles is 
that patented by Mr. A. L. Riker, and con- 


trolled by the company bearing his name | 


at Elizabethport, N. J. One of the bet- 
ter known features of this vehicle is its 
flexible running gear, which is said to be 
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one of the simplest, strongest, and most 


practical produced. The Riker motor is 
well known for its efficiency, and the car- 
riage and wagon work on all these ve- 
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tration an entirely different principle has 
been adopted and it is believed by the 
manufacturer to be an important jim- 
provement over the old designs, inasmuch 
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RIKER Motor VEHICLE COMPANY'S: ELECTRIC DELIVERY WAGON, 


hicles is the result of a long and compre- 
hensive experience. The motions of con- 
trol in all these vehicles are easy and nat- 
ural, producing the maximum of efficiency 
with a minimum of skill in operation. 
All vehicles are equipped with electric 
alarm bells, electric side lamps, and com- 
bination voltammeters. Over 40 designs 
are made by this company as standard 
types. The company has made for itself 
a great reputation as a builder of special 
types of wagons, among these being the 
well-known truck operated by a wine com- 
pany, and the emergency wagon designed 
for the Metropolitan Railroad Company, 
of New York, as well as the large van 
built for the American Tobacco Com- 
pany, of the same city. 


AUTO-DYNAMIC COMPANY. 


Up to the present time the great major- 
ity of automobiles on the market are con- 
structed so that the motors and machinery 
are protected from shock by the resiliency 
of thetiresrather than in the body springs. 
That this principle is not altogether satis- 
factory has been proven several times in 
Journeys over uneven country roads and 
wherever unusual difficulties have been 
encountered in operating the machines. 
In the electromobile shown in the illus- 


and particular attention is called to the 
tires, the nature of the controller, the 
battery and a peculiar locking device. 
Beginning with the battery, the Auto- 
Dynamic Company, of New York, which 
manufactures the vehicle, has embodied 
in it a principle of grid-construction 
which it claims to be new, thus increas- 
ing the capacity of the battery and ren- 
dering it less likely to the faults usually 
found in such mechanisms. As the pat- 
ents on the grid and battery are not yet 
entirely covered it is impossible to go into 
their details. The controller placed at the 
left side of the vehicle differs from the 
controllers on other vehicles, in that it has 
a swiveled handle-bar. When the power 
is off the controller stands in the middle 
of its circuit; when the machine is to be 
propelled forward the controller is simply 
moved ahead. From the full-speed po- 
sition it may be brought back to “off,” 
but before the power can be reversed the 
swiveled handle must describe an arcof 180 
degrees. This prevents any tendency on the 
part of a green operator to burn out his 
motor by throwing the reversing lever on 
when his machine is still going ahead 
with a heavy load or labors under 
other disadvantage. In the front of the 
carriage, close to the driver’s foot, a little 
spur sticks out from under the seat. This 


AUTO-DYNAMIC Company’s ELECTRIC ROAD SURREY. 


as the resiliency is entirely in the springs, 
the wheels being solidly tired and rigidly 
spoked. Several features of interest dis- 
tinguish this machine from the others, 
according to the company’s statements, 


is the locking device and the machine can 
not be put into operation until the key 1s 
fastened to the spur and turned down. 
The tires are a composition of rubber and 


fibre, so constituted as to weigh less than 7 
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a solid rubber tire and are claimed by the 
company to be much less expensive, to 
last longer and to be much more service- 
able over any sort of road, but particularly 
on wet or slippery asphalt. 


HEWITT-LINDSTROM MOTOR COMPANY. 


At Chicago, Ill., the Hewitt-Lindstrom 
Motor Company is making an electric ve- 
hicle of an especially artistic design. 
Each vehicle is equipped with two multi- 
polar motors of high efficiency and ample 
power. The controller is of a new and 
improved type, and is especially designed 
to prevent heating at the contacts. The 
perches of the vehicles are flexible, per- 
mitting the wheels to adapt themselves to 
inequalities of the road. All the car- 
riages are provided with brakes on the 
motors, which are entirely enclosed in 
the motor casing, and are said to be ef- 
fective. Wooden wheels and solid rubber 
tires are put on these carriages, anti-fric- 
tion devices being used wherever availa- 
ble. The noteworthy features claimed by 
the Hewitt-Lindstrom company for its 
vehicles are accumulators and motors of 
high efficiency, perfect motor suspension, 
flexible perches, good workmanship, sim- 
plicity of construction, small number of 
parts and automatic safety devices to pre- 
vent injury to motors or accumulators. 
The types manufactured are runabouts, 
stanhopes, surreys and omnibuses. 


THE BAKER MOTOR VEHICLE COMPANY. 


The Baker Motor Vehicle Company, of 
Cleveland, Ohio, is confining its atten- 
tion at present to one style of vehicle— 
an electric runabout. The company be- 
lieves that by doing this and concentrat- 
ing its attention upon a single class of 
output, the results generally are more 
valuable to the purchaser. In these vehi- 
cles the running gear is made of tubing, 


The 


THE LOCOMOBILE COMPANY OF AMERICA. 

The Locomobile Company of America 
has its main office in New York city and 
its principal factory at Bridgeport, Ct. 
The method of operation of the locomobile 
is extremely simple. Steam is generated 
in an upright copper boiler containing 
44 square feet of heating surface. The 
heat applied is procured by burning the 
vapor of ordinary gasoline. Water is sup- 
plied to the boiler by a direct-action pump 
connected to one of the cross heads of the 
engine. A by-pass lever gives entire con- 
trol of the water supply to the boiler and 
steam pressure is registered on a gauge 
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pinned and brazed together, the wheels 
being of the wire-spoke and pneumatic- 
tire type. All of the bearings are of the 
ball type. Only 10 cells of battery are 
used, these being carried under the scat. 
The motor has been designed especially 
for this work and has self-aligning ball 
bearings. The body of the vehicle is of 
the “piano-box” type, with sufficient room 
for two persons and extra room in the 
rear for packages. The brake intcracts 
with the controlling lever, and, in addi- 
tion, a powerful friction brake is arranged 
to be applied to the rear wheels by press- 
ure of the foot in case of emergency. 
The controller is provided with two 
speeds and the carriage is fitted up with 
electric lights, volt and amperemeters 
and other auxiliaries of high class. It is 
claimed that the vehicle will average 20 
miles on one charge on level macadam 
roads and will run six and twelve miles 
per hour. It weighs, complete, 550 
pounds. 


THE WOODS MOTOR VEHICLE COMPANY. 


The Woods Motor Vehicle Company, of 
Chicago, has been for some time known 
as one of the most enterprising manufact- 
urers of electrical] vehicles. It has been 
this company’s practice from the begin- 
ning to avoid falling into settled ruts of 
construction, and to produce its vehicles 
in a considerable number of forms, so that 
all tastes and requirements might easily 
be met. Taking the principles that have 
already been well established in this art, 
the company proceeded in the develop- 
ment of its various styles rather as en- 
gineer than as inventor and has turned 
out a product which it believes to have 
reached a high degree of engineering per- 
fection. The use of wire wheels and 
pneumatic tires, as well as that of tubular 
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construction, has been abandoned, and 
carriage parts have been used which are 
capable of repair in the ordinary carriage 
shop. This consideration is one of no 
little importance to the users of automo- 
biles in districts remote from the manu- 
facturer’s shops. The electrical parts 
have been standardized and simplified 
with reference also to their easy repair 
or replacement, while the moving parts 
are all provided with ball bearings made 
on the interchangeable system and thus 
easily replaceable. The vehicles have 
three and four speeds, which are handled 
by the same lever that applies the brake. 
The brake interacts with the controller 
so that it is impossible to apply the brakes 
and the power at the same time. It is 
claimed by the Woods company that the 
weight of the batteries used by it in these 
designs has already been reduced to about 
one-half of the original weight and bulk 
of such batteries. 

TRIUMPH MOTOR VEHICLE COMPANY. 

At Chicago, Ill., the Triumph Motor 
Vehicle Company, offices in the Monad- 
nock Block, is meeting with much success 
with its automobiles propelled by elec- 
tricity, steam and gasoline. Its line of 
vehicles, so far as types go, is very com- 
plete, and perfect mechanical construc-_ 
tion, as well as substantiability of mate- 
rial, is claimed by the makers. 


UNITED POWER VEHICLE COMPANY. 


The United Power Vehicle Company, 
of New York, is making an extensive line 
of vehicles, electric, steam and gasoline. 
Its list of carriages comprises types of 
stanhopes, dos à dos, delivery wagons, 
heavy trucks, and surreys. The company 
makes a specialty of manufacturing ve- 
hicles of original design, suitable for dif- 
ferent classes of work. 


Steam Automobile. 


placed at the right-hand side of the car- 
riage body, where also is shown the height 
of water in the boiler. These vehicles are 
fitted with a “pop” relief safety valve, 
which opens at 240 pounds pressure. The 
boiler is tested to 600 pounds cold-water 
pressure, and is claimed to be unexplod- 
able under all conditions. The engines 
are of the standard locomobile type. The 
reverse gear is a simple link motion, and 
with the exception of the eccentric all 
bearings are ball bearing. The wheels 
are lubricated by a self-feeding oil cup. 
The exhaust steam is muffled, and makes 
practically no noise. The running gear 


is mounted on four pneumatic-tired 
wheels, so, gauged that the vehicle will 
track in country roads. The side steer- 
ing lever is steady, and obviates any vibra- 
tion to the hand while traveling over 
rough roads. The fuel tank and the air 
tank are made of strong heavy copper 
tubing, and will stand over 100 pounds 
of pressure. A check valve prevents any 
gasoline from getting into the air tank. 
Water is carried in a copper tank divided 
into compartments, so that the water can 
not splash about while the vehicle is in 
motion. An auxiliary hand pump is 
placed in a convenient position near the 
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seat in order to assure the proper supply 
of water being at hand for the boiler. 
Every vehicle of this make is equipped 
with a water column, having three gauge 
cocks. Each carriage is supplied with a 
simple but powerful friction brake, the 
lever being conveniently placed near the 
right foot. The fire is controlled by an 
automatic valve which lowers the steam 
when the pressure reaches 180 pounds. 
The speed is varied by the throttle lever 
alone, there being no speed-changing gears 
or devices, and the vehicle can be run at 
any rate from one to forty miles per hour. 

An example of the ability of the “Loco- 
mobile” to take care of itself under ad- 
verse circumstances is well illustrated by 
the engraving on this page. showing one 
of the machines climbing a hill that seems 
The brakes on 


almost insurmountable. 


A ‘‘LocoMOBILE” CLIMBING 


the machine are sufficiently powerful to 
allow it to descend such a hill with entire 
safety. 

AMERICAN BICYCLE COMPANY. 

The American Bicycle Company, whose 
automobile department is located in New 
York city, has introduced as its steam 
vehicle what is known as the “Toledo” 
steam carriage. This is a handsome ve- 
hicle, having a body of the stanhope type 
with aluminum dashboard and panels. 
Wire wheels with pneumatic tires are 
used and a special steering device for 
which particular advantages are claimed. 
The boiler is of the water-tube style and 
ig tested to 800 pounds cold pressure be- 
fore installation. The fire is controlled 
by a neatly devised automatic regulator, 
operated by steam pressure from the 
boiler. A pilot light is provided to act 
in case the main burner goes out. The 
engine is of six and one-quarter horse- 
power, double acting, and has piston 
valves; two sprockets and chains connect 
the driving shaft to the dust-protected 
compensating gear. The engine being 
encased is also dustproof. Control and 
reversal of the engine are accomplished 
by a single lever. The water tanks hold 
35 gallons and the gasoline tank nine 


jacket that goes around the boiler, to the 
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gallons. While the engine contains 
nothing new, it is claimed by its makers to 
be highly perfected in point of workman- 
ship and finish. 

EMPIRE MANUFACTURING COMPANY. 

Steam vehicles that have points of dif- 
ference from others in the market are be- 
ing built by the Empire Manufacturing 
Company, of Sterling, Ill. The principal 
points of individuality are in the use of a 
transverse rectangular water-tube boiler, 
a double-cylinder steam engine, in which 
the two cylinders are placed at right an- 
gles to each other, a direct spur-drive and a 
There is a 


complete steel framework. 


| 


A JIEAVY GRADE IN A 


“under side of which the burner is at- 


tached. The boiler is equipped with an 


economizer and a live-steam purifier. Its 


tubes are cold-drawn seamless steel, and 
are claimed by the manufacturers to be 
superior to copper tubes for durability 
and strength. The boiler is equipped with 
a steam gauge safety valve and is tested 
to a pressure of 400 pounds to the square 
inch. 
STEAM VEHICLE COMPANY. 

A concern which holds a high place 
among those who manufacture steam ve- 
hicles is the Steam Vehicle Company, 
with offices at 253 Broadway, New York 
city. One of the special points of ad- 
vantage claimed by the manufacturers for 
this vehicle is the engine, which is of a 
radically different type from that used 
in most steam vehicles. The boiler is 
another point of excellence, the company 
claiming that it is almost impossible to 
burn it out. These points will recom- 
mend themselves to those who have used 
steam vehicles, and the success which the 
company is meeting from the public is 
evidence of the excellence of its product. 


GROUT BROTHERS. 


A concern which has had distinctive 
success in placing its product before the 
public is that of Messrs. Grout Brothers, 
of Orange, Mass. This firm is filling a 
large number of orders for its product, 
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The vehicles are heavier than the usual 
type of steam carriages, of considerably 
greater width, and have a longer base. 
The engine is well made, of considerable 
weight and is thoroughly and scientifically 
put together. Its parts are inter- 
changeable, and the carriage seems to have 
given much satisfaction. 


MILWAUKEE AUTOMOBILE COMPANY. 


One of the best-known American steam 
carriages is that made by the Milwaukee 
Automobile Company, at Milwaukee, Wis. 


SAN FRANCISCO STREET. 


lhe trame connections are drop forgings, 
pinned and brazed in place, the front 
and rear trusses being held together by 
distance tubes. The steering linkage gives 


the front wheel a movement of 60 de- 
grees. The sprockets of the driving gear 


are securely fastened to the spider, which 
also operates the brake, to which a device 
has been attached that holds the carriage 
cither forward or backward on any grade. 
The bodies of all vehicles are gracefully 


MILWAUKEE AUTOMOBILE COMPANY'S 
Express WAGON. 


designed, well made, and strongly braced. 
Every vehicle is furnished with an elec- 
tric battery to provide power for small 
lights at the water glass and steam gauge 
in night service. A chime gong, operated 
by foot pressure, is also provided. The 
rubber or leather boot at the rear of the 
carriage has been discarded, and a light, 
well-enameled cover has been substituted. 
The Milwaukee company manufactures 
runabouts, stanhopes, surreys, delivery 
wagons and trucks, 
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PROFESSOR ELIHU THOMSON’S STEAM AUTO- 
MOBILE. 


Professor Elihu Thomson, of Lynn, 
Mass., has been developing a steam auto- 
mobile for three years. While he has 
looked forward to the ultimate produc- 
tion of an internal combustion motor us- 


PROFESSOR THOMSCN’S STEAM CARRIAGE, 


ing kerosene oil and burning it complete- 
ly, he believes there is a wide ficld for the 
properly developed steam vehicle. The 
carriage here illustrated is driven by a 
flash boiler fired with kerosene oil. The 
engine is a high-economy, single-acting 
machine, developed for the purpose, giving, 
under test, the remarkably low result of 1714 
pounds of water consumed per horse-pow- 
er-hour. The rear axle is driven by means 
of a worm and worm-wheel enclosed in 
oil, the differential gear being enclosed 
with the worm-drive. It is stated that 
the efficiency of this drive is 86 per cent. 
In descending hills it acts as a brake and 
drives the engine so that for ordinary de- 
scents it is unnecessary to use the carriage 
brakes. Considerable work has been done in 
developing automatic control of steam pro- 
duction. Of course, no steam pressure 
gauge or water level gauge is necessary. 
Owing to the low steam consumption and 
the use of superheated steam the carriage, 
though quite heavy, shows but little con- 
densation of vapor while underway, and, 
in fact, exhibits no steam unless the at- 
mosphere is saturated with dampness. 
Mr. Herman Lemp, who has been working 
with Professor Thomson on these ma- 
chines, has also brought out an interest- 
ing type of carriage driven by three-cylin- 
der engines, each engine driving its indi- 
vidual rear wheel through a sprocket 
chain, thus avoiding the necessity for a 
differential gear. 
THE KIDDER MOTOR VEHICLE COMPANY. 
At New Haven, Ct., the Kidder Motor 
Vehicle Company is turning out a very 
handsome line of carriages, comprising 
runabouts, stanhopes, surreys and delivery 
wagons, The motive power is steam and 
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the vehicles are meeting with a great deal 
of success. The design of the delivery 
wagon is especially noticeable because of 
its difference from the ordinary type. 
THE MOBILE COMPANY OF AMERICA. 


Mr. John Brisben Walker, editor of 
the Cosmopolitan magazine, is president 
of the automobile company manufacturing 
steam vehicles at Tarrytown, N. Y. This 
concern, the Mobile Company of America, 
is possessed of an extensive plant and is 
making specialties of its runabouts, sur- 
reys, stanhopes and delivery wagons. 
COOK LOCOMOTIVE AND MACHINE COM- 

PANY. 

At Paterson, N. J., the Cook Locomo- 
tive and Machine Company is building 
several types of heavy vehicles made un- 
der the (British) Thornycroft patents. 
The Thornycroft truck is 17 feet 6 inches 
long by 6 feet 6 inches in width across 


Mr. Lemp’s STEAM CARRIAGE. 


the platforms. The height of the plat- 
form is 3 fect 914 inches when loaded 
with 3 tons. The frame is of channel 
steel, and is supported upon axles by regu- 
lar bearing springs. The driving axle is 
made of a heavy forged steel shaft, and 
affords great strength to the vital parts 
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tires. The front steering wheels are 
pivoted on the Ackerman system. The 
boiler is of the water-tube type, annular 
design, centrally fired from the top with 
soft coal. It is aleo so arranged as to 
permit the connection of the upper an- 
nulus with the bottom vessel. The fire 
is placed in the hollow of the lower an- 
nulus in such a manner that the tubes are 
preserved from contact with the burning 
coal. Draught is created by the exhaust 
blast. The engine is suspended from the 
channel steel under-frame. It is of the 
horizontal, compound, reversing type, and 
can be disconnected from the counter- 
shaft and run freely without propelling 
the vehicle, and it may be employed to 
hoist a load to the platform. 

The two types of vehicle which are 
being turned out by the American holders 
of the Thornycroft patents have capacities 
of three and five tons. 

CENTURY MOTOR VEHICLE COMPANY. 

One of the most distinctive types of 
automobile is that made by the Century 
Motor Vehicle Company, of Syracuse, N. 
Y. This concern is devoting its atten- 
tion to carriages operated by steam and 
electricity. The gearing is devoid of 
chains, and the carriage is propelled by a 
shaft which runs from the engine to the 
differential. The same construction is 
in use in the electric vehicle as in the 
steam, a motor being applied instead of 
the engine. 

THE STANLEY BROTHERS. 

The Stanley Brothers, Boston, Mass., 
are manufacturing a handsome steam ve- 
hicle which is similar to the well-known 
and popular runabout type of vehicle oper- 
ated by that power. The finish is said to 
be excellent, the construction is claimed 
by the manufacturers to be substantial, 
and the vehicle is solidly put together. A 
number of carriages are in use and the 
users, the company claim, are well satis- 
fied. 


MASSACHUSETTS STEAM WAGON OOM- 
PANY. 


At Pittsfield, Mass., the Massachusetts 


ELEVATION OF THORNYCROFT STEAM TRUCK. 


Steam Wagon Company is manufacturing 
the truck shown in the accompanying il- 
lustration. Its capacity is three and one- 
half tons burden, and its speed five miles 


of the mechanism. Although required to 
transmit only 35 horse-power as a maxi- 
mum, the same size is able to transmit 
some 120 horse-power. The wheels are 
made with metal hubs, ash spokes and 
felloes, and are equipped with broad, steel 


per hour. The wheels are made with 
metal hubs, wood spokes and rims, the 
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diameter being 34 inches. Steel tires, 
three and three-quarter inches wide and 
one inch thick, are used. All four springs 
of the vehicle are of the slim-clliptical 


p 


nN 


ELECTRICAL REVIEW 


sists of a pair of three and one-half by 
six by five-inch cylinders of the locomotive 
type. Means are provided by a special valve 
to admit steam to all cylinders by means 
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MAsSACHUSETTS STEAM WAGON CoMPANY’S TRUCK. 


type held rigidly at the front ends, but 
movable at the rear to allow for com- 
pression. Steering is effected by the fifth- 
wheel method, through a series of spur 
gearing and a worm, a hand wheel being 
placed in the cab within easy reach of the 
operator. The frame is built of standard 
rolled sections and is suitably braced to 
make it rigid. The engine is a compound 
horizontal, and is rigidly attached to the 
frame by means of a web-plate. It con- 


The 


THE DE DION-BOUTON “MOTORETTE” COM- 
PANY. 

A successful vehicle is being manufact- 
ured in Brooklyn by the company holding 
the American rights of the De Dion- 
Bouton patents of France. This company 
is making a hansom cab which weighs 1,- 
100 pounds, is geared to travel at not more 
than 16 miles an hour and is intended for 
city use. The cab has all the latest at- 
tachments, with special observance to mo- 
tor vehicle requirements. The De Dion 
light delivery wagon weighs 950 pounds, 
and will carry 750 pounds, exclusive of 
the weight of the operator. In the recent 
delivery-van trials, held in Paris, the De 
Dion made a very excellent showing, do- 
ing its work with great regularity and 
speed. The vehicle is fitted with the new 
1901 five-horse-power De Dion motor. Its 
wheels are 30 inches in diameter and tires 
314 inches. The vehicle is especially fitted 


of which 50 horse-power can be had for 
a short time. Power is transmitted from 
the engine shaft by a spur gear to two 
countershafts carrying two “Cunningham” 
hydraulic clutches, one forward and one 
back of the engine shaft, all lying in the 
same plane. Keyed to the countershafts 
are sprocket wheels from which power is 
transmitted to the differentials of both 
front and rear axles. These chains are 
kept taut by means of stretcher rods and 
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tightening springs, shocks on the engine 
being thus avoided. The front differential 
has in combination with it a specially de- 
vised gimbal joint, which permits of the 
axle being turned without interfering with 
the transmission of power. The front set 
of wheels may be used alone to run the 
vehicle, or both the front and rear cylin- 


ders can be used, or the engine may be 
run free. All this is controlled by two 
small valves in the cab and within handy 
reach of the driver. Two casings with 
friction surfaces comprise the brake. 
They surround and act on the outside 
surface of the hydraulic clutches. The 
boiler is of the upright fire-tube type, and 
is fired from the front. It is placed in 
the rear of the operator and in such a 
position that its weight is directly over 
the front driving wheels. Either coal or 
coke may be used for fuel, and the neces- 
sary draft for the fire is obtained by the 
forced draft method, air being supplied 
by a fan blower driven by a small vertical 
engine. An independent pump supplies 
water to the boiler. The vehicle is 
equipped with a feed-water heater, which 
also acts as a muffler to the steam which 
passes into the stack and then out in an 
invisible state. The water tank is sit- 
uated at the rear end of the frame and 
will hold 900 pounds of water, the fuel 
bunker holding about 300 pounds of coal. 


VICTOR AUTOMOBILE COMPANY. 


At Chicopee Falls, Mass., the Victor 
Automobile Company is turning out a 
very handsome and substantial steam car- 
riage which received much commendation 
at the Automobile Show held in Novem- 
ber at the Madison Square Garden. Mr. 
Overman, the president of the company, 
claims for his product simplicity in man- 
agement, perfection in construction, and 
beauty as to design and finish. 


Gasoline Automobile. 


for delivery purposes, such as those of 
florists, hatters, dry-goods dealers, laun- 
dries, ete. One of the very distinctive 
types of vehicle manufactured by this 


DE Dion QUADRICYCLE. 


company is the doctor’s motorette, fitted 
with a glass front and connecting apron. 
This vehicle is also of five horse-power and 
is geared to 25 miles an hour. The glass 
front is easily removable and forms a 
useful addition at all times, especially for 


travel after dark or in a strong wind. 
The quadricycle illustrated here pos- 
sesses many new features in the 1901 
model. The vehicle was built in France, 
has been in this country for only a short 
time and represents the very latest French 
features in this connection. First comes 
the free clutch feature, which is of great 
value. The application of this device per- 
mits the driver to start his motor without 
being required to move the whole vehicle, 
which was always an unpleasant feature 
of former models. When the motor gets 
up speed the clutch is thrown into en- 
gagement, thus starting the vehicle. 
Other features of the 1901 quadricycle 
comprises a new vaporizer of design siml- 
lar to that applied to the new model 
motorettes. Another leading feature 16 
the increase of its motive power to two 
and three-quarters horse-power, instead of 
the former two and one-quarter-horee- 
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power, water-cooled motor. This addi- 
' tional power assists the vehicle in nego- 
tiating hills, and on the level higher 
speeds are possible. A small radiating 


SS 


a, 


De Dion-Bouton DELIVERY WAGON. 
coil is situated beneath the water tank 
just below the saddle. A gallon and a 
half of water suffices to cool the motor 
and the advantage of the more powerful 
engine is at once apparent. 


THE DAIMLER MANUFACTURING COMPANY. 

The Daimler Manufacturing Company, 
of Long Island City, N. Y., was one of 
the pioneers in the construction of auto- 


mobile vehicles in the United States, and 
restricts its product to gasoline vehicles. 
The carriage here illustrated is a delivery 
wagon, carrying loads up to 1,500 pounds, 


ELECTRICAL REVIEW 


A rotating magneto generator will be used 
with a make-and-break igniter. The 
gasoline tank is sufficient in capacity for 
a run of 150 miles. The flywheel on the 
engine shaft forms one of the members 
of a conical friction clutch normally held 
in engagement by a spring. The change- 
gear system consists of two parallel 
shafts, one above the other, each provided 
with four cut-steel spur gears. Speeds 
of four, six and one-half, nine and twelve 
miles an hour may be obtained by chang- 


De Drox-BovTon COMPANY'S VEHICLE. 
ing the engagement of these gears. The 
levers for accomplishing this are made in- 
ter-locking, so as to avoid simultancous 
engagement of two sets of gears. The 
brake works on a drum on the counter 
gear shaft and all the gears, including 
the differentials, are enclosed in metallic 
casings and run in oil. Chains are used 
to transmit driving power to the wheels. 
Very ingenious cooling devices are em- 
ployed. Steering is by means of a hand- 
wheel on the vertical shaft. The other 
details of the vehicle resemble those of 
ordinary practice. 


DAIMLER MANUFACTURING CoMPANY’s MOTOR. 
weighing empty, with fuel and water, 
approximately 3,000 pounds. The main 
frame is isolated in an ingenious way 
from the vibration of the engine. Wood 
spoke wheels are used, with solid rubber 
tires. The motor is of the twin-cylinder, 
vertical type and develops six horsc-pow- 
er. The crank runs in a casing partly 
filled with oil and the motor is provided 
with an inertia governor for speed regu- 
lation. By the use of a lever, known as 


an accelerator, the motor speed may be- 


increased from the normal 750 to 900 
revolutions per minute. Hot-tube igni- 
tion has been employed in the past, but 
electric ignition will be used in future. 


OLDS Motror Works GASOLINE RUNABOUT. 


REMINGTON AUTOMOBILE AND MOTOR COM- 
PANY. 


At Ilion, N. Y., the Remington Auto- 
mobile and Motor Company is manufact- 
uring hydrocarbon cars which are claimed 
to have many points of superiority over 
other vehicles of similar design. The mo- 
tors in these carriages are constructed with 
a view to economy in coal, simplicity in 
operation, durability in service, and with- 
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out an attempt at extra frills or reduction 
of the weight to the detriment of the mo- 
tor as a source of power. The interior 
or working parts are all carefully con- 
structed in the most complete manner. 
Not a single motor is permitted to leave 
the Remington factory until it has run a 
sufficient time on the blocks in the shop 
to demonstrate its construction. These 
engines are two-cylinder in design and 
four-cycle in operation. The crank pins 
are set parallel to the main shaft, the 
valves being operated by cams on a shaft 
running across the head of the motors 
by means of a chain or gears driven from 
the main shaft. The four-horse-power 


De Dron-BouTon VEHICLE. 


motor has its cylinders and crank case 
cast in one piece, the cylinders being 
water-jacketed. Its head is a separate 
casting containing all the bolts, cams, 
cam-shafts, igniters, ete. The vehicles are 
equipped with either a jump-spark, wipe- 
spark or make-and-break form of ignition. 
To each of the motors is attached a Rem- 
ington carbureter, vaporizer and muffler. 
THE AUTOMOBILE COMPANY OF AMERICA. 

The Automobile Company of America 
has its factory at Marion, N. J., and de- 
votes its attention to the construction of 
gasoline automobiles, known under the 


AUTOMOBILE COMPANY OF AMERICA’S LATEST 
GASOLINE VEHICLE. 

title of “gasmobiles.” This company 

constructs a large number of standard 

models, mostly two and four-passenger 

vehicles, fitted to withstand the rough 

and ready use of country roads. The mo- 
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tor is of a triple-cylinder design, which 
is claimed practically to suppress all vi- 
bration. European practice has been fol- 
lowed in abolishing the connection be- 
tween front and rear actions, and great 
flexibility has thus been obtained. Large 
diameter wooden wheels are recommended, 
and this company makes all parts of its 
own carriages except springs and tires. 
WINTON MOTOR CARRIAGE COMPANY. 
The Winton Motor Carriage Company, 


ELECTRICAL REVIEW 


THE HAYNES-APPERSON COMPANY. 


At Kokomo, Ind., is the factory of a 
pioneer company in the American field 
of gasoline vehicle construction. The 
Haynes-Apperson Company has long been 
known in the United States as a manu- 
facturer of high-grade gasoline vehicles. 
Its product received much commendation 
at the shows held during the last five or 
six years, and has been largely used 
throughout the country. 
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AMERICAN BICYCLE COMPANY. 

The American Bicycle Company’s 
automobile department constructs as its 
type of gasoline vehicle the “hydro-car.” 
This quite popular vehicle is controlled 
by advance or retard of the ignit- 
ing spark, and it is claimed that within 
a few seconds the speed of the motor may 
be changed from 100 to 1,100 revolutions 
per minute. The engine is of the double- 
cylinder vertical type, of four horse-power. 
The fuel used is ordinary stove gasoline. 

The bearings are eneased and run in 


VEHICLES OF THE AUTOMOBILE CLUB OF AMERICA PHOTOGRAPHED AT THE DE Dion-Botton ComMPany’s FACTORY. 


Cleveland, Ohio, makes a vehicle, the mo- 
tive power of which is a gasoline engine. 
The 1901 type is considerably heavier as 
regards power than that of last year, and 
is enough stronger to justify gearing to 
much higher speed than before. Wheel 
steering has been installed, and for a mat- 
ter of general convenience this concern 
equips the four running wheels with the 
game size rims and tires. The driving 
gears are now encased and are run in oil 
and thus the manufacturers claim absolute 
protection from dust and dirt. The gaso- 
line storage capacity has been increased to 
eight gallons, the makers stating that 
they are thus assured of a supply of fuel 
for a continuous operation over 150 miles 
of average roads. Direct gearing to the 
improved differential is claimed to do 
away with much friction. No counter- 
shaft is used in the new vehicles, and the 
lessened number of gears decreases the 
noise in operation. The remaining gears 
being encased and running in oil greatly 
reduce the noise of operation. A great 
improvement in the sparking device is 
claimed. The general adjustment is 
positive in effect, and once set there is 
little likelihood for slipping one way or 
the other. Circulation of water for cool- 
ing the jacketed single cylinder is aided 
by a small rotary pump of simple con- 
struction. A reliable brake has been 


added to the equipment, this being con- 
sidered by the manufacturers as a note- 
worthy feature of their product. All the 
running gears are built the usual road 
width or gauge. 


THE AUTOCAR COMPANY. 


At Ardmore, Pa., the Autocar Company 
is making a gasoline vehicle, fitted with 
a balanced motor which runs with little 
vibration. Its mileage capacity of gas- 
oline and water is about 75 miles. The 
manufacturers claim that the vehicle will 


THE AUTOCAR COMPANY’s RUNABOUT, 


climb any grade up to 35 per cent, the 
highest speed on a level being 25 miles 
an hour. All the parts, with the excep- 
tion of the bodies and tires, are made in 
the Ardmore company’s own factory, and 
the vehicles are claimed to be as nearly 
perfect as possible in workmanship, ma- 
terial and design. 


FOSTER AUTOMOBILE COMPANY. 


At Rochester, N. Y., the Foster Auto- 
mobile Company is turning out a vehicle 
for which it claims important advantages. 
An extensive list of designs is manu- 
factured by the Foster company, and its 
carriages are said to be easy to manage, 
under absolute control, and strong in 
their mechanical parts, 


a 


oil. The carbureter is claimed to be par- 
ticularly perfect, as is also the transmis- 
sion gear. It is said that the hill climb- 
ing gear will take the heaviest grades met 
with in road work. Cooling is obtained 
by a water jacket on the cylinders, the 
water being conveyed by a small pump 
solidly coupled with the engine. Two 
powerful brakes are furnished with each 
vehicle. 

The design of the carriage body is such 
as to give room for supplies and surplus 
clothing, while the back of the seat is 
high, affording great comfort to the rider. 


SEARCHMONT MOTOR COMPANY. 


A vehicle which attracted a great deal 
of attention at some of the automobile 
shows held recently is the wagonette made 
bv the Searchmont Motor Company, of 
Philadelphia. The body of the vehicle 
is placed very low, and is thus rendered 
easy of access. Wire wheels are used, and 
are equipped with pneumatic tires. 
Either five or ten-horse-power engines are 
used. A special feature of this type of ve- 
hicle is that the parts are made on the 1n- 
terchangeable plan and are also readily ac- 
cessible. All the wheels are 32 inches in 
diameter, and it is thus necessary to carry 
hut one size of spare tire. The 10-horse- 
power motor has two cylinders, vertically 
arranged, the cranks being lubricated with 
running oil. Ordinary stove gasoline 1s 
used for fuel, the tank capacity being five 
gallons, which carries the vehicle 100 
miles over ordinary roads. 


WALTHAM MANUFACTURING COMPANY. 

At Waltham, Mass., the Waltham Man- 
ufacturing Company is turning out 4 
large line of motor vehicles of all types 
operated by gas engines. The company 
claims much for its vehicles and is meets 
ing with success. a 
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European Automobiles. 


The European automobile field is ex- 
tremely extensive, and even though in this 
country much wealth is invested in the 
development of the motor vehicle, we do 
not approach the number of persons em- 
ployed in the construction of automobiles 
on the other side. In England a great 
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with a seven-horse-power four-cylinder 
motor, and weighs 1,050 pounds. It 
speeds to 25 miles an hour or over, is 
claimed to be silent, and moves with little 
vibration. The lighter vehicle is fitted 
with a five-horse-power DeDion water- 
cooled motor, weighs four and a half hun- 


COULTHARD & COMPANY'S STEAM TRUCE. 


deal has been done in the way of de- 
veloping the gasoline vehicle. To a great 
extent the English manufacturers and de- 
signers have been influenced by French 
ideas. 

The Motor Manufacturing Company, 
Limited, makes a miniature Panhard, 
which is equipped with a five-horse-power 
water-cooled motor. It has electrical 
ignition, the Panhard system of gearing, 
three speeds, reversing gear wheel, steer- 
ing roller chains and ball bearings. This 
company is located at 147 Holborn Via- 
duct, London. 

The Motor Car Company, of 168 
Shaftesbury avenue, London, W. C., is 
handling the Decuaville voiturette. One 
of the principal points of superiority 
claimed for this vehicle is that the motor 
is started while the driver is actually 
seated in the car. The vehicle is equipped 
with a five-horse-power water-cooled mo- 
tor and holds the record for the non-stop 
test of 1,000 miles in two days. 

The Sterling Motor Carriage Com- 
pany, Limited, of Glasgow, is making 
seven and five-horse-power vioturettes in 
the type of a road buggy with a rumble, 
and a dos à dos. The road buggy is fitted 


dred weight, and speeds to 18 miles an 
hour or over. 

The International Motor Car Com- 
pany is turning out very handsome ve- 
hieles, which the builders claim to be 
English in every detail. They are said to 


Roots AND VENABLES (ENGLISH) CAR. 


be good hill climbers and have no gear or 
pumps, and they further claim that there 
is no necessity for leaving the carriage in 
a run of 100 miles or more. 

E. W. Hart, Luton Beds, is offering the 
Sirene voiturette. Among its virtues are 
that it uses no chains, no belts, is very 
speedy and consumes but a small amount 
of fuel. 

The Orient Express Car Syndicate 
makes a very handsome heavy vehicle, 


which is equipped with a six-horse-power 
engine, magneto ignition, an automatic 
carbureter, has three speeds forward and 
reverse, and is equipped with powerful 
brakes. 

The Star Motor Company, of Wolver- 
hampton, is turning out vehicles which 
are said to be good hill climbers, and are 
certainly smart in appearance. 

Messrs. Roots and Venables, whose ve- 
hicle is here illustrated, have had much 
success with their carriage, which has the 
distinction of being one of the few auto- 
mobiles equipped with a gas engine run- 
ning on kerosene oil. 

The Sports Motor Company is another 
distinctively English concern and is lo- 
cated in London. 

The Yorkshire Motor Car Company, 
Limited, makes a specialty of the Mytholm 
doctor’s car, which is equipped with a 
five-horse-power single-cylinder motor, a 
live axle, a central drive, one belt and one 
chain. It carries two passengers and seems 
to be a well made carriage. 

T. Coulthard & Company, of Preston, 
whose truck is here illustrated, have had 
much success in the heavy truck line of 
work. 

The Thornycroft Steam Wagon Com- 
pany, Limited, of Chiswick, whose ve- 
hicle is also illustrated in connection with 
the American company, has been emi- 
nently successful with its heavy truck. It 
is said to contain some of the best ideas 
yet developed for such construction. 

The great English car is the racing 
Napier, which has taken many prizes and 
won many tests. These cars, as well as 
some of other makes here mentioned, are 
to be entered in the races on the Continent 
to be held this Summer. 

In France we come to the home of the 
automobile. In no country has the mo- 
tor vehicle been developed as it has been 
in France. Among the leading carriages 
we may mention the Mors vehicles, the 
voitures Bardon, the Gardner-Serpollet 
steam carriages, the Decauville cars, the 
Rochet automobiles, the Daracq vehicles, 
and the Koch cars. In all there are over 
300 concerns making motor vehicles in 
Paris and throughout the French Repub- 
lic. In this connection it is pleasant to 
note that American vehicles, both electric 
and steam, have been received with much 
favor, the steam vehicles because of their 
light construction and artistic design, and 
the electric vehicles because of their great 
elegance and perfection in construction. 
To such an extent is this so, both in 
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France and in England, that the American 
cars are almost as well known to foreign- 
ers as those made in their midst. 

Austria and Belgium are paying much 
attention to the development of the auto- 
mobile, most of the concerns being lo- 
cated in Vienna and Brussels, respectively. 

In Denmark the Northern Motor Car 
Company, at Copenhagen, is turning out 
carriages of a handsome design. The 
great German companies devoted to auto- 
mobiles are the Bens Corporation, of Mann- 
heim, and the Daimler Company, of Cann- 
stadt. De Dietrich & Company, of Elsass, 
are also receiving much favor. Holland, 
Italy and Switzerland boast of over 10 
automobile manufacturing concerns 
apiece, all of which are receiving a good 
deal of substantial support from those 
living in the respective countries. 

The French vehicles, as well as all other 
foreign makes of machines, have reached 
their highest point of development in the 
field of the internal combustion motor. 
Electric vehicles are also manufactured in 
great numbers, Paris and London being 
well supplied with this style of carriage. 
Considerably more attention has been paid 
to the heavy commercial vehicle truck, de- 
livery wagon and omnibus than has been 
paid here. Five or six concerns in Eng- 
land are manufacturing heavy trucks for 
the market, while in France almost all the 
companies of any note have turned their 
attention to this phase of the industry. 
> 
HYDROCARBON OR GASOLINE MOTOR 

VEHICLES. 


BY C. J. FIELD. 


The hydrocarbon or gasoline motor ve- 
hicle is only just commencing its real com- 
mercial development in this country, and 
going to the position where it rightfully 
belongs, as a general, all around pleasure 
and touring vehicle, and also for commer- 
cial wagons for delivery purposes up to a 
ton or a ton and a half load. 

The gasoline automobile is the product 
of French and German development, main- 
ly French. In this country we have had 
prominently before us the electric vehicle 
and for the last two seasons the light steam 
carriage. While electricity has its field, 
it is undoubtedly limited to pleasure car- 
riages for the wealthier class until such 
time as a suitable substitute is found for 
the lead oxide storage battery, and while 
the steam automobile is meeting with 
more or less public recognition up to this 
time, its field has been that of light pleas- 
ure carriages, to which field it is not 
as well adapted as is the gasoline 
vehicle. The field to which the steam 
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carriage will ultimately adapt itself, to the 
best advantage, will be for heavy com- 
mercial use for loads of one and a half 
and two tons and over. This division 


leaves by far the larger field as most suit- 
ably covered by the gasoline motor ve- 
hicle, as it has more points of advantage 
and less points of disadvantage for the 
uses above stated than either the steam or 
electric automobile. 

To see the full extent of the develop- 
ment of the gasoline motor vehicle in 
previous seasons, we have to look to 
France, where this type of vehicle has 
reached a state of development far in ad- 
vance of that in any other country. The 
gasoline motor vehicle has certain pe- 
culiarities, in reference to its develop- 
ment and adaptation, which puts it in a 
much different position from either steam 
or electric automobiles. While a man 
may design and build a good steam or 
electric machine in reasonable time, it 
takes years of practical experience and 
experimenting to produce and turn out 
a commercially successful gasoline motor 
vehicle. It is for this reason that we see 
so many unsuccessful experiments around 
the country in attempts to produce a 
commercial vehicle in this class, and so 
few successful ones on the market. 

There are three types of motors in gen- 
eral use for gasoline motor vehicles: 

First. The slow-speed or multiple cylin- 
der hot-tube ignition motor, which is well 
represented by the Panhard, Daimler and 
Napier, and other makes abroad, and 
modifications of them in this country. 
This system is the earliest one to be com- 
mercially developed, and is adapted par- 
ticularly to the heavier class of vehicles. 
In this motor the exploding of the charge 
is secured by a hot tube, which is kept to 
an incandescent heat by an oil lamp. 

Second. The second type is the slow- 
speed motor with the wipe or contact 
spark ignition. In this type the explo- 
sion is caused by a contact point at- 
tached to the piston coming in con- 
tact at a predetermined time with the 
other electrode of the electric circuit or 
by some equivalent arrangement. This 
type is represented by two or three of the 
later American types on the market and 
is also being developed to more or less ex- 
tent abroad, but it is not as successful a 
type as the others. The disadvantage of 
this machine is the necessarily heavy con- 
struction of the machinery, and the fact of 
not being able to vary the time of the ex- 
plosion, excepting within a very limited 
range, and, therefore, work the engine to 
the best advantage. 

Third. The third type of gasoline auto- 
mobiles is that represented by the light 
motor of the De Dion type, and imitations 
thereof using the jump spark ignition. 
This type of vehicle has as its most 
prominent representatives, the firm of 
De Dion, Bouton & Company,and has been 
commercially developed by this firm. 
The points of advantage of this type of 
motor are its light weight and its flex- 
ibility. It is a vehicle of 800 pounds 
weight with five effective horse-power, and 
a carrying capacity of four persons. 
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Electric 
Lighting 


Press despatches from Rome, Italy, 
state that the newly installed electric 
lighting plant in St. Peter’s Cathedral was 
put in operation on Sunday night, April 
7, in the presence of 80,000 spectators. 
The display is said to have been very bril- 
liant and most gratifying.’ 


Mr. J. Pierpont Morgan, the New York 
financier, has recently purchased the en- 
tire plant of the Liberty, N. Y., Electric 
Light and Power Company, and presented 
it to the Loomis Sanitarium for consump- 
tives, which is situated two and one-half 
miles away from the village. Mr. Mor- 
gan is said to have paid $40,000 for the 
plant. He is one of the trustees of the 
sanitarium. 


Reports from Boston, Mass., on the 
much talked of consolidation of the elec- 
tric lighting interests in that city state 
that Messrs. Edgar and Maltby, presi- 
dents of the Edison Electric [lluminat- 
ing Company and the Boston Electric 
Light Company, respectively, said in re- 
cent interviews that “There has been so 
much guessing as to the terms upon which 
the Edison and Boston companies will 
be consolidated that we consider it best 
to give out the terms officially. You may 
announce that the terms of exchange will 
be 10 shares of Edison for 1034 shares of 
Boston.” an 


Wall Street and the Electrical 
Stock Market. 


On the New York Stock Exchange, 
General Electric closed the week at 216 
bid and 217 asked, showing a gain of 1 
point. Metropolitan Street Railway, of 
New York, closed at 16634 bid and 167 
asked, showing a gain of 34 point. Brook- 
lyn Rapid Transit closed the week at 8234 
bid and 82% asked, indicating a loss of 
1⁄4 point. Third Avenue Railroad closed 
at 121 bid and 123 asked, showing a loss 
of 1 point. Manhattan Railway, of New 
York, closed at 12914 bid and 1295 
asked, indicating a gain of 214 points for 
the week. 

On the Boston exchange, American 
Telephone and Telegraph closed the week 
at 170 bid and 17114 asked, showing a 
gain of 3 points. Erie Telephone closed 
at 50 bid and 5014 asked, showing a gain 
of 1 point. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 10% 
bid and 12 asked, showing a gain of 14 
point for the week. 

Wall street, April 4. 
=P o___—_ 


Rise in General Electric Stock. 


On Tuesday of this week, April 9, the 
market quotation of the price of the stock 
of the General Electric Company advanced 
12% points, closing the day at 228. This 
extraordinary advance was said to be due 
to the report that the company is about 
to compensate its shareholders for scaling 
down the stock a few years ago. 
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A Combination Volt and Ampere- 
meter for Automobile Service. 


A neatly arranged instrument lately 
brought out by the Keystone Electrical 
Instrument Company, of Philadelphia, 
and designed especially for automobile 


AUTOMOBILE VOLTAMMETER. 


service, possesses numerous points of ad- 


vantage. It combines an ammeter, which 


is useful both in charging and in oper- 
ating the vehicle, and a voltmeter, show- 
ing at a glance the condition of the bat- 
teries. The instrument is exceedingly 
compact and convenient in shape, the 
position of the two scales, which are ar- 
ranged on one horizontal line, greatly 
facilitating reading. It is claimed by the 
makers that these instruments are highly 
dead-beat and that the mechanical con- 
struction of them makes them able easily 
to withstand hard service. The case is of 
metal, made light in weight but very 
strong, and is entirely dust and water- 
proof. It is finished in black japan. 

The amperemeter is of the shunt type, 
the energy required to operate it being 
exceedingly small. It is stated by the 
makers that less than five watts is suffi- 
cient when both ammeter and voltmeter 
are in circuit at full scale. The scales 
are uniformly divided from zero to the 
maximum rating, and are very plainly 
and clearly marked to facilitate rapid 
reading from the driver’s seat. 

As will be seen from the accompanying 
illustration, the shape of the instrument 
is compact and neat and its appearance 


ornamental. 
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Enlargement of the Thresher 
Electric Company. 


The Thresher Electric Company, of 
Dayton, Ohio, has been incorporated un- 
der the laws of the State of West Vir- 
ginia with an authorized capital of $600,- 
000, for the manufacture and sale of all 
kinds of electrical machinery and ap- 
pliances. 

This corporation succeeds the company 
of the same name, of which Mr. Alfred A. 
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Thresher has been the sole proprietor, 
and which he has incorporated for 
the purpose of providing more ample 
facilities for conducting the large and 
growing business which has been built 
up during the past eight years under his 
individual management. 

Mr. Thresher is a member of the Amer- 
ican Institute of Electrical Engineers, of 
the Franklin Institute, of Philadelphia, 
an associate member of the Society of 
Naval Architects and Marine Engineers 
and a graduate of Dennison University, 
where he obtained a thorough grounding 
in the principles of higher mathematics 
which are essential to a mastery of his 
chosen calling of an electrical engineer. 
After graduation he spent more than a 
year abroad in travel and observation, and 
soon after his return established the busi- 
ness which he has prosecuted to the pres- 


Fig. 1.--PLASTIC ALLOY CLAMP. 


ent time, overcoming the obstacles inci- 
dent to a new enterprise with persistent 
energy and determination and with signal 
ability. 

In thus adding a leading branch of one 
of the most prominent of modern indus- 
tries to the list of Dayton’s successful 
manufacturing enterprises, it has been the 
aim of Mr. Thresher, in addition to ob- 
taining the discipline and knowledge of 
details requisite to the conduct of any 
successful business, also to gain such a 
grasp of practical mechanical knowledge 
as well as a personal acquaintance with 
the requirements of purchasers as would 
fit him to design and construct the high- 
est grade of electrical machinery. 

In entering upon the general market, the 
Thresher Electric Company offers a com- 
plete line of direct-current apparatus for 
electric railways, lighting and power 
transmission in three special departments : 
First. Generators, both direct-connected 
and belted, of the most approved design, 
exact in regulation under all degrees of 
load and economical in operation. Sec- 


ond. A complete system of motors for the 
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transmission and application of electrical 
power to the varied requirements of in- 
dustrial uses, including an entirely en- 
closed type giving very high efficiency, 
combined with complete protection. 
Third. Marine generating sets of highest 
efficiency, designed to meet the severe re- 
quirements of the government naval serv- 
ice. 

Plans are being prepared for extensive 
shops with a complete equipment, afford- 
ing the most approved facilities for man- 
ufacturing and testing. 


. ie 
Plastic Ailoy Ground Wire Clamps. 


The accompanying illustrations repre- 
sent an ingenious application of the plas- 
tic alloy well known hitherto in connec- 
tion with rail-bonds. The device, as 
shown in the illustrations, is intended for 
making earth connections of low resist- 
ance which will never rust, for lightning 
arresters, protection devices, etc., on tele- 
phone, telegraph, railway, light or power 
circuits. It consists of a simple and quick 
method whereby the wire may be attached 
directly and permanently to an iron water- 
pipe or other large earthed conductor. 
The end of the ground-wire is amalga- 
mated, passed through a hole in the cork 
disk and bent into a groove in the con- 
tact rivet. It is held in place by slipping 
the disk over the rivet. The shank of the 
rivet is put into the hole in the retaining 


Fig. 2.—PuastTic ALLOY CLAMP ATTACHED. 


band, as is well shown in the illustration. 
The end of this band is passed through 
the wire loop and secured by pulling it up 
with heavy pliers. No solder nor tape 
is needed. The alloy used is the 
plastic composition, long known as the 
Edison-Brown plastic alloy, with which 
the inventor of this ground clamp, Mr. 
Harold P. Brown, of New York, has been 
associated for some time. 
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Industrial 
Notes 2 a 


EDWARDS & COMPANY, New York, man- 
ufacturing electricians, announce that they 
have just completed, for introduction to the 


trade, a new “Monitor” type bell for street 
car and telephone service. 


THE E. W. BLISS COMPANY, Brooklyn, 
N. Y., owing to greatly increased European 
business, has found it necessary to open 
another branch office in Europe, the new 
house being situated at 15 Viale Monfort, 
Milan, Italy. 


THE KELLOGG SWITCHBOARD AND 
SUPPLY COMPANY, Chicago, III., states 
that it is opening up a branch in Cleveland, 
Ohio, to do a general supply business, and 
will be pleased to hear from its old friends 
and customers. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., is mailing 
its official messenger, which is principally 
devoted to excellent testimonials from 
former students showing what the work has 
done for them. 


THE OHIO ELECTRIC WORKS, of Cleve- 
land, Ohio, has just issued its new illus- 
trated catalogue containing prices and dis- 
counts on the electric novelties and appli- 
ances made by that company. A copy will 
be sent free on application. 


THE CONSOLIDATED RAILWAY ELEC- 
TRIC LIGHTING AND EQUIPMENT COM- 
PANY, whose general offices are 100 Broad- 
way, New York, has established a branch 
Office in the Rookery, Chicago, Ill., where its 
general agent, Colonel John T. Dickinson, 
will be in charge. 


THE BROWNING MANUFACTURING 
COMPANY has moved into a new factory at 
Milwaukee. The small dynamos and motors 
of the Browning company are meeting with 
much success and in the new factory they 
can be made in sufficient numbers to meet 
the demands of customers. 


THE UNITED STATES CARBON COM- 
PANY, of Cleveland, Ohio, reports an un- 
usual activity for this time of year in the 
sale of its arc light carbons. It is increas- 
ing the capacity of the plant and installing 
hew machinery as the steady growth and 
demands of the trade tend toward expan- 
sion. 


THE STROMBERG-CARLSON' TELE- 
PHONE MANUFACTURING COMPANY, of 
Chicago, says, through Mr. Henry Shafer, 
that the demand for central-energy appara- 
tus and multiple-switchboard work is stead- 
ily on the increase and the company’s shops 
are kept running to full capacity to keep up 
with orders. 


THE GLOBE AUTOMATIC TELEPHONE 
COMPANY, of Chicago, factory located at 
31 to 45 West Randolph street, offers special 
terms and inducements for introducing its 
new automatic telephone system. The sys- 
tem contains particular advantages, and 
correspondence relating to it is solicited. 
F. A. Lundquist is manager of this company. 


THE GREGORY ELECTRIC COMPANY, 
52 to 62 South Clinton street, Chicago, pub- 
lishes a monthly bargain sheet containing 
cash prices on dynamos, motors, transform- 
ers, instruments, lamps and all kinds of elec- 
trical apparatus, which are kept in stock 
and ready for quick delivery. These bar- 
gain sheets can be had on request of parties 
interested. 


THE AMERICAN BRIDGE COMPANY, 
New York city, announces that it will erect 
for the Central Railroad of New Jersey, at 
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eissport, Pa., 12 spans of deck-plate gird- 
Me 76 feet long, and says that its contracts 
with that company call for about 28,000 
tons of steel work all told. Besides this the 
company has secured the contract for a large 
government warehouse at Progreso, Yuca- 


tan. 


THE GARTON-DANIELS COMPANY, of 
Keokuk, Iowa, is having a greatly increased 
demand for its lightning arresters, the sales 
so far this year being 50 per cent in ad- 
vance of any previous year. The fine merits 
of the arrester are well known. The com- 
pany is enjoying a largely increased sale 
abroad, where the simplicity and reliability 
of the lightning arrester are highly ap- 
preciated. 


THE CENTRAL ELECTRIC COMPANY, 
Chicago, lll., is meeting with much success 
in the sale of a new incandescent lamp 
called the “Hylo” baby filament lamp, pos- 
sessing two distinct filaments. The lamps 
are made in Edison, Thomson-Houston and 
Sawyer-Man bases and the two filaments 
give 1 and 16-candle-power light as desired. 
The change from high to low is by means 
of slightly turning the lamp in the socket. 


THE COLUMBIA INCANDESCENT LAMP 
COMPANY, St. Louis, Mo., has been having 
unusual success lately with its high-voltage 
lamps. These lamps are made to burn on 
pressures ranging from 200 to 250 volts. 
Their filament has a triple coil, doubly an- 
chored, and the lamp is stated to be of high 
efficiency and long life. The company has 
just secured a large order for these lamps 
for a new installation in the eastern states. 


THE ELECTRIC APPLIANCE COM- 
PANY, 92 West Van Buren street, Chicago, 
ll., is mailing a new dodger regarding its 
telephone signs which have been adopted as 
the standard by the lowa Telephone Asso- 
ciation. The slip bears a reproduction of 
the sign, which is made of heavy steel 
enameled in blue and white with flanges for 
fastening it to the sides of buildings. Par- 
ticulars and prices will be mailed upon ap- 
plication to the company. 


MOLONEY TRANSFORMERS, built by 
the Moloney Electric Company, St. Louis, 
Mo., have been designed with great care so 
that the iron losses are reduced to a mini- 
mum, thus reducing the current consumption 
on open circuit and making the all-day effi- 
ciency of the apparatus when used on con- 
stantly operated lighting circuits a maxi- 
mum. This feature, coupled with the me- 
chanical strength and general electrical ex- 
cellence of the machines, has made them 
widely appreciated by central station men 
and others. 


FARR TELEPHONE AND CONSTRUC- 
TION SUPPLY COMPANY, of Chicago, has 
moved into the large new “Electrical Build- 
ing,” located at 118 and 120 Jackson Boule- 
vard West, and reports trade in telephones 
to be very heavy. This company has just 
issued a neat, attractive pamphlet, known 
as a “Telephone Inspectors’ Handbook,” 
containing much valuable information for 
the construction of telephone lines. It also 
contains a list of some 300 testimonials from 
Farr company’s customers, showing their ap- 
preciation of the telephone apparatus, etc., 
made by this company. 


THE AMERICAN DISTRICT STEAM 
COMPANY, Lockport, N. Y., manufacturer 
and contractor for the placing of the Holly 
system through underground mains for the 
utilization of direct and exhaust steam, is 
engaged in building a large plant at Tona- 
wanda, N. Y., to take care of its increasing 
business. There seems to be a growing 
interest among electric companies to find 
some means of utilizing exhaust steam. As 
this company is said to be the patentee and 
originator of the idea of underground dis- 
tribution of exhaust steam for heating pur- 
poses, it feels that it is in a position to install 
such plants in the best manner. 
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THE AMERICAN ELECTRIC TELE 
PHONE COMPANY, Chicago, Ill, reports 
the following orders for one week, and states 
that since the Berliner decision it has ex- 
perienced a large increase in business: 
Nelsonville, Ohio, 200 drops; Hartford City, 
Ind., 400 drops; Mt. Pelier, Ohio, 200 drops; 
Manning, Iowa, 100 drops; Nicholasville, Ky., 
300 drops; Timpsonville, Tex. 150 drops; 
Logan, Iowa, 200 drops; Bluffton, Ind., 200 
drops. The company also states that the 
central energy switchboard being installed 
by the Citizens’ Telephone Company at Terre 
Haute, Ind., is rapidly nearing completion. 


THE CROCKER-WHEELER COMPANY, 
of Ampere, N. J., has booked the following 
orders for the month of March, and was 
never busier filling orders than at the pres- 
ent time: Philadelphia Engineering Works, 
500 horse-power in crane motors. Messrs. 
Witherbee, Sherman & Company, one, size 150 
D, 150-kilowatt, belted type generator,and 160 
horse-power in motors. General Electric 
Company (1900), Ltd., Glasgow, Scotland, one, 
size 150 D, 150-kilowatt, belted type gen- 
erator. Newport News Shipbuilding and 
Dry Dock Company, two, size 15 D, dyna 
motors; one, size seven and one-half bipolar, 
dynamotor; one, size 25 D, dynamotor. The 
New United States Mint at Philadelphia, 19 
motors, aggregating 115 horse-power. New- 
ton Street Railway, Newton, Mass., has or- 
dered one, size 448, engine type, 400-kilowatt, 
railway generator. The Guggenheim Smelt- 
ing Works, Perth Amboy, N. J., two, size 448, 
engine type, 520-kilowatt, electrolytic gen- 
erators. Alsen’s American Portland Cement 
Company, of West Camp, N. Y., three, size 
448, engine type, 440-kilowatt, power gen- 
erators, and one, size 168, engine type, 100- 
kilowatt, lighting and power generator; also 
43 motors, aggregating 2,000 horse-power. 
Brandywine Traction Company, Brandywine, 
Pa., one, size 224, engine type, 200-kilowatt, 
railway generators. John B. Stetson Com- 
pany, Philadelphia, Pa., two, size 336, engine 
type, 300-kilowatt, lighting and power gen- 
erators. Western Union company, 36 ma- 
chines for telegraphic work. 


THE GOULD STORAGE BATTERY 
COMPANY has brought out a type of auto- 
mobile storage battery that is believed to be 
practically revolutionary. The new battery 
is one of the formed-plate variety, built up 


of metal that has passed through the “spin- . 


ning” process used by this company by which 
the area of a given weight of lead is in- 
creased more than twenty-fold. It is claimed 
that this is done without reducing the 
Strength of the plate and that a plate so 
constructed is provided with about 20 times 
the grill surface of the ordinary plate. The 
Surfaces in the Gould plate face one another 
at a distance of about 10 one-thousandths of 
an inch so that when the active material 
grows around the lead plate (it does actually 
grow, almost like grass growing up out of 
the ground) the needles of lead shoot out and 
interlock with one another, forming a sort 
of fabric in which the fibres of lead are 
felted together. While the original plate is 
tough and flexible, on account of being made 
of pure lead, when the formation is complete 
it becomes rigid and firm; yet, notwitb- 
standing, retains its original structure and 
does not become crystalline as sometimes 
happens with lead plates containing anti- 
mony. The fact that no antimony is neces- 
sary to insure rigid plates is one of the 
strongest claims of the Gould company, 
since its plates are sufficiently rigid even 
when they are thin. For this reason the 
battery may be made extraordinarily light 
for a given output. A comparative test of 
one of these batteries and another well- 
known automobile battery, the two being 
built to occupy the same space and of the 
same weight, showed 150 ampere-hours ca 
pacity for the Gould battery as against 108 
for the other, both being rated on a three- 
hour discharge basis. The test would have 
been still more favorable had the Gould 
battery been charged and discharged oftener 
before testing. 
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Benjamin Franklin is so well remem- 
bered as diplomat, philosopher, statesman 
and man of affairs that his labors as a 
scientist aud investigator are apt to be 
overlooked. For this reason the article by 
Mr. Edwin F. Northrup, concluded in this 
issue of the ELEcTRICAL Review, upon 
Franklin’s contributions to electrical 
science, possesses especial interest. It is 
impossible to read this account of his 
labors in the electrical field without aston- 
ishment at the far-secing penetration of 
his conclusions and the extraordinary in- 
telligence of his experiments. Indeed, 
one may be forgiven a regret that this 
man, though carried by the surroundings 
of his turbulent times into situations 
where his great mental equipment was of 
vast value to his country, might not have 
lived in a more tranquil age to devote his 
life to science, and thus enrich the world 
by the discoverics of another Faraday or 
the inductions of another Newton. 


THE FUTURE OF ELECTRIC LIGHTING. 
When the electric hght was introduced 
into general use it was regarded as a lux- 
ury. Although in many respects better 
than any other known iluminant, there 
were certain disadvantages connected with 
it that soon began to make themselves 
disagreeably evident. Among these, high 
cost was, perhaps, the most prominent, 
though the great intrinsic brilliancy of the 
light, combined with ignorance as to the 
best methods for its installation, worked 
to prejudice many against its use for in- 
terior illumination. This was particular- 
ly true of the are light, which was rele- 
gated almost entirely to outdoor service 
on account of its intense brilliance, its 
unsteadiness and its disagreeable color. 

With the progress of invention, how- 
ever, many of the detrimental features of 
electric lighting were eliminated. The in- 
candescent lamp has been greatly improved 
in life and efficiency and its price has been 
reduced to what seems to be the practical 
minimum. Enclosed are lamps have re- 
moved, by one stroke, the principal dis- 
advantages of are lighting, rendering it 
desirable for interior work and reducing 
the cost and improving the steadiness of 
the light. Experience in installation has 
taught the best methods of applying the 
light to produce given results, and meth- 
ods of generation and distribution have 
been revolutionized to the great improve- 
ment of central station service. 

All the time that this advance has been 
in progress the receipts of gas companies, 
the natural rivals of electric lighting 
plants, have grown. This is partly due 
to an increased use of gas for cooking and 
heating, but largely also to better’‘methods 
of production and utilization of gas. 
Water gas, cheaply made, has taken the 
place of coal gas, and the brilliant inven- 
tion of Dr. Auer von Welsbach has re- 
sulted in a burner of astonishing effi- 
ciency. Notwithstanding this, however, 
electric light is unquestionably the best 
artificial illuminant known to-day, and 
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the question most interesting to members 
of the electrical profession at present is 
how to improve it so that it will remain 
the acknowledged superior, and, at the 
same time, how to cheapen it so that it 
shall retain commercial supremacy in the 
field of illumination. 

At present there are but two competitors 
of electric lighting—gas and oil. The 
latter is used in places where neither gas 
nor electricity is available and to a lim- 
ited extent in residences as an orna- 
mental light, much as candles are occa- 
sionally seen burning in luxurious in- 
teriors to heighten some effect of decora- 
tion transposed from a remoter century. 
Gas is ubiquitous in cities, and is the 
chief rival of the central station. 

The Welsbach light has three striking 


disadvantages 


its hot and disagreeable 
products of combustion, its color and the 
extreme fragility of the essential part of 
the burner. Added to these are the rapid 
deterioration in efficiency of the mantles 
employed and the fact that the lights 
must burn right side up and where the 
hot gases from them may find vent. 

On the other hand, the light is steady, 
powerful and cheap, and, doubtless, the en- 
tire suppression of the ordinary open flame 
burner in its favor, allowing the gas 
companies to supply unenriched gas (gas 
burning with a pale flame but excellent 
for cooking or in mantle burners) will 
make it even cheaper. Here, then, is 
what the electric light station will prob- 
ably have to face some day—very cheap 
incandescent gas burners, requiring 
matches to light them, giving off hot and 
noxious vapors, and requiring the intro- 
duction of a fire risk of the first class 
wherever the lights are installed. 

There are no less than three directions 
visible to-day along which progress will 
place the electric hight in an impregnable 
position. The electrolytic oxide lamp of Dr. 
Nernst holds out large promise; the seiz- 
ure of the Welsbach principle and its in- 
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corporation in the ordinary incandescent 
lamp is another direction in which hope- 
ful progress has been made; the perfection 
of the enclosed are lamp in small sizes is 
still another prospect of advance. 

With its recognized defects the elec- 
tric light of to-day is still better than 
anything that the progress of invention in 
gas lighting seems to promise, save in the 
one element of cost. It is sufficiently evi- 
` dent that the cost of producing electrical 
energy—certainly so long as mechanical 
prime movers and dynamos are used in 
the process—is near its minimum. It is, 
therefore, to the translating device that 
we must look for progress, and already 
that progress is at hand. In no less than 
three directions encouraging prospects for 
the decided improvement of electric light- 
ing are plainly visible, and the future of 
the industry seems full of promises. 


THE ABUSE OF “ELECTRIC WIRES.” 

It has become habitual for fire depart- 
ment officials to ascribe the cause of any 
mysterious fire to “electric wires.” This 
is probably because a certain pride 
prompts the suppression of “unknown” 
as the cause, and also because, the evidence 
being destroyed in the conflagration, no- 
body can prove the contrary when the 
fault is laid at the door of the wireman. 
It is not unlike the practice of some physi- 
cians who call by the name of “heart 
failure” any sudden and fatal illness not 
fully understood by them. The difference 
is that the prevalence of heart failure as a 
cause of death only adds to the revenues 
of life insurance companics from people 
who are easily alarmed, while the libel 
on electric conductors is working a real 
damage to a useful industry. 

Nobody can deny that electric wires 
have been responsible for fires, and that 
But nobody who 
knows anything about modern methods of 


they may be again. 


wiring believes that they contain any ele- 
ment of real danger. The inspection that 
has been maintained in important centres 
of population by building departments, 
fire departments and insurance companies 
alike has certainly been sufficient to mini- 
mize the fire risk from electrical installa- 
tions. If an equal care had been given to 
gas pipes we would have fewer mysterious 
fires. 

Doubtless the fashion of charging the 
wire with responsibility for conflagrations 
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not easily understood will some day be 
changed. Fifteen years ago the rule was 
that “spontaneous combustion” was to 
blame when the fire department could find 
nothing else to bear the burden; for it is 
very important to have a complete story 
for the reporters after a fire, and its origin 
is a matter that must be understood or 
professional reputation is involved. When 
wiring became general the fires from 
spontaneous combustion grew noticeably 
fewer and “electric wires” began to be 
heard from. Some day something else 
may be found as the scapegoat, or it is 
even possible that some strong-minded 
fire marshal may inaugurate a new cus- 
tom altogether and give the origin of a 
mysterious fire as “unknown.” 

All the time that electric wiring has 


borne the burden.of this obloquy the leak- 
ing gas pipe has gone on swelling its list 
of property destroyed and victims cre- 
mated. It is to be hoped that the far 
greater dangers inherent in pipe systems 
for gas than in electric conducting sys- 
tems may some time bring about an in- 
spection for them at least as thorough as 
that demanded of wiring. And it must 
not be forgotten that the electric wire is 
the fireman’s best aid and the insurance 
company’s mainstay. Without an elec- 
tric fire-alarm system a city like New 
York would be lucky if a week passed 
without a disastrous conflagration. 


ACTIVITY IN FOREIGN TRADE. 

Export houses and foreign correspond- 
ents report increasing activity in foreign 
trade. The Winter is over and the closed- 
up rivers are becoming rapidly opened to 
navigation, even in the northern part of 
Europe. With the Spring construction 
work is begun actively throughout the 
world, the ground softens up, excava- 
tions are made and the foundations for 
power plants and other buildings are laid. 
American enterprise manifests itself in 
countless applications of electrical ap- 
paratus industries. 
Most of the foreign orders that have come 


in so far have been for electric railway 


to manufacturing 


and lighting material. People must com- 
municate with each other; they must 
have street railway cars; the various 
towns and cities require illumination. 
Americans appear able to produce such 
material and equipment for considerably 
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less money than their competitors, and 
when it is considered that we have fre- 
quently delivered abroad finished products 
at a smaller selling price than the local 
competing manufacturer can produce a 
similar article for, the reason for our rap- 
id and substantial advance is clear. 


THE INSTITUTE CONVERSAZIONE. 

The new departure inaugurated by the 
American Institute of Electrical Engi- 
neers last week by the holding of a con- 
versazione at Columbia College was a most 
Indeed this might 
well have been expected, both because of 
the intelligent labors of the committees 
who had the matter in charge and the gen- 


gratifying success. 


eral interest that had been awakened re- 
garding this variety of gathering. In 
other columns will be found a complete 
description of the interesting exhibits 
which were shown to the members and 


their friends on this occasion. It is in- 


vidious to particularize any one of these- 


specially, but it is exceedingly pleasant to 
chronicle that there were shown several 
inventions which promise to be of epoch- 
marking importance. The Institute may 


well be congratulated upon the interest 
and scientific value of the apparatus and 
systems which were shown by its members, 
many of them for the first time. 

It is greatly to be hoped that such 
meetings will become a feature of the reg- 
ular life of the Institute. The annual 
Summer meetings have been, up to now, 
the most interesting features of the In- 
stitute’s work, and it is to be hoped that 
these may be supplemented by Winter 
meetings of the same character as that so 
successfully held last week, ths stimulat- 
ing interest in the Institute itself and en- 
larging greatly the sphere and scope of its 
activity and uscfulness. 


The interesting series of papers by Pro- 
fessor W. E. Goldsborough, on “Alternat- 
ing-Current Dynamo Electric Mech- 
anism,” will be resumed in the columns of 
the ELECTRICAL Review next week. Those 
who have followed this series of papers 
have seen that, by the simple analytical 
and graphical methods employed, Pro- 
fessor Goldsborough has been able to re- 
duce the mathematical discussion of 
alternating-current problems to exceed- 
ingly simple terms, requiring no very 
elaborate acquaintance with mathematics 


on the part of the reader to follow it 
easily. 
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THE AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


THE “CONVERSAZIONE,” HELD APRIL 12, AT 
COLUMBIA UNIVERSITY, A BRIL- 
LIANT SUCCESS. 


The members and friends of the Ameri- 
can Institute of Electrical Engineers took 
possession of Columbia University, New 
York city, on Friday evening, April 12. 
They were brought together by the an- 
nouncement of an exhibition, with social 
features, of important and modern elec- 
trical apparatus. 

The committee of arrangements was 
composed of W. S. Barstow, chairman; 
Edward Caldwell, W. J. Hammer, R. T. 
E. Lozier, T. C. Martin, Calyn W. Rice, 
George F. Sever and Dr. Francis B. Crock- 
er. The reception committee included 
Carl Hering, president; T. C. Martin, Ed- 
ward Weston, Professor Elihu Thomson, 
Professor W. A. Anthony, Professor A. 
Graham Bell, John W. Lieb, Jr., Charles 
F. Scott, L. B. Stillwell, Herbert Lloyd, 
Dr. Samuel Sheldon, Charles S. Bradley, 
Dr. Michael I. Pupin, W. S. Barstow, 
John J. Carty, Edward Caldwell, William 
J. Hammer, Ralph W. Pope, Frank J. 
Sprague, Dr. Edwin J. Houston, Dr. 
Louis Duncan, Dr. Francis B. Crocker, 
Dr. A. E. Kennelly, Gano S. Dunn, Ar- 
thur V. Abbott, W. L. R. Emmet, George 
F. Sever, Charles P. Steinmetz, William 
D. Weaver, C. O. Mailloux, Calvin W. 
Rice, Ralph D. Mershon, R. T. E. Lozier 
and George A. Hamilton. 

The ExvectricaL Review believes that 
no two committees ever worked harder or 
are deserving of more praise for the bril- 
liant success of a timely conception. 

The attendance was quite large, between 
2,000 and 3,000 people being present, at 
least one-half the number being ladies, 
who took great interest in the various €x- 
hibitions and the explanations given by 
the gentlemen in charge. Among these 
present, besides nearly every member of 
the committees named, were Seth Low, 
president of Columbia University; Carl 
Hering, president of the American Insti- 
tute; Thomas A. Edison, Professor Elihu 
Thomson, Nikola Tesla, Dr. M. I. Pupin, 
E. H. Mullin, Charles W. Price, E. F. 
Peck, Charles E. Dustin, Royal C. Pea- 
body, H. Ward Leonard, Peter Cooper 
Hewitt, Professor W. S. Franklin, George 
C. Maynard, Captain E. L. Zalinski, W. 
S. Mallory, H. J. Sanville, L. Stieringer, 
H. C. Townsend, Dr. S. S. Wheeler, Geo. 
G. Ward, Martin J. Insull, Dr. Leonard 
Waldo, C. O. Mailloux, Geo. W. Hebard. 

Much interest was taken in the experi- 
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ments with the electric oscillator given by 
Mr. Tesla in Havemeyer Hall. Mr. Tesla 
was applauded by the assembled audience 
when he entered the room, as was also Mr. 
Edison when he came in a few moments 
later. The Columbia College boys gave 
both gentlemen ringing cheers. An en- 
joyable collation was served later in the 
evening. 

Below is given, somewhat in detail, the 
various exhibits, the names of the gentle- 
men presenting each and a brief descrip- 
tion: 


Mr. W. S. Andrews: 


1. Revolving spark experiment, show- 
ing oscillating discharge occurring rapidly 
during the same half wave and proving 
thata short-circuit in a high-potential cur- 
rent containing inductances and capacity 
ruptures itself instantly. 

2. Luminous aluminum cell. 


Mr. E. V. Baillard: 


1. Faradmeter—A portable and conven- 
ient instrument for measuring electro- 
static capacity. 

2. Bridge for measuring low resist- 
ances. 


Professor George F. Barker and Professor 
Arthur W. Goodspeed: 


Radiographs illustrating special fea- 
tures of Ræntgen-ray phenomena. 


Mr. Charles L. Clarke: 


Synchronism and phase indicator for 
indicating when two alternating-current 
machines are in synchronism and the 
phase relations of their electro-motive 
forces. It is also applicable for showing 
the lag of a current behind the electro- 
motive force, either in the same or an- 
other circuit, provided they have equal 
frequencies, and also for showing the 
phase relations of currents of the same 
frequency. The instrument, as exhibited, 
which is intended for use in lighting and 
power stations, consists of two synchron- 
ous alternating-current motors, which re- 
spectively drive two stroboscopic disks, 
the stroboscopic image formed opposite a 
scale indicating when the generators re- 
spectively supplying current to the mo- 
tors are in synchronism or nearly so, and, 
in the latter case, which of the generators 
is running at the greater polar speed. 
When the generators are in synchronism, 
the stroboscopic image is stationary, and 
its position relative to the scale indicates 
the degree to which the electro-motive 
force of one generator leads or lags be- 
hind the electro-motive force of the other. 


Mr. A. F. Clift: 

Telpherage system for the transporta- 
tion of freight in small bulk, express mat- 
ter, mail, ete., by means of an electric 
motor traveling upon an overhead cable 
obtaining current by rolling contact with 
a lighter wire above. 


Dr. Francis B. Crocker: 
Magnetic liquids, with apparatus in 
operation for showing the magnetic prop- 
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erties of liquids and for measuring their 
permeability. 
Mr. H. P. Davis: 


Two switchboard panels, showing prin- 
cipally a phase shifting transformer, a 
power factor indicator, a synchronizer, 
an alternation meter and various new in- 
dicating and integrating instruments. 
Professor W. S. Franklin: 


Magnesia arc lamp—An electrolytic 
lamp, on the Nernst principle, operating 
on 1,000 volts. 

Dr. William E. Geyer: : 


Incandescent lamp experiments—Ex 
periments employing incandescent lamps 
on circuits containing self-induction and 
capacity. 

Mr. Caryl D. Haskins: 


1. Power factor indicator showing rela- 
tion between real and apparent energy in 
an alternating-current circuit. 

2. Single coil astatic instruments—In- 


‘struments which, instead of using four 


coils, employ only one. 
Mr. Peter Cooper Hewitt: 


High power electric ight from gases— 
1. One large tube lamp 500 to 1,000 can- 
dle-power lighting the room, using ordi- 
nary 115-volt direct current. 

2. Experiments illustrating the conduc- 
tion of electricity by gases. 

3. Apparatus showing the relation of 
voltage to length and diameter of tube. 


Mr. William J. Hammer: 


1. European “Nernst” and other elec- 
tric lamps. 

These lamps were shown in operation 
during the evening. 

2. Mr. Waldemar Poulsen’s telephono- 
graph or telegraphone, exhibited by 
Messrs. Lemvig Fog and Emil S. Hage- 
mann, of Copenhagen, Denmark, and Mr. 
William A. Rosenbaum, of New York. 

3. Collection of aeronautical pictures, 
comprising photographs of Professor S. P. 
Langley’s Aerodrome, Sir Hiram 5S. 
Maxim’s Flying Machine, Santos-Du- 
mont’s Dirigible Air-Ship and Count Zep- 
pelin’s Balloon; together with balloon 
tests made during the Aeronautical Con- 
gress, at the Paris Exposition of 1900, 
and by the Aero Club of France. Most 
of these photographs were taken by the 
exhibitor. 


Mr. A. S. Hubbard: 


1. Positiveand negative plates, the Gould 
storage battery, having small amount of 
active material, which have gone through 
a series of charges and discharges, at 
half-hour and 20-minute rates. 

2. An automobile battery cell with a 
“spinning,” giving 450 square inches of 
surface per pound of lead. 

3. A positive and negative plate of 
automobile type of cell. 

4. An unformed plate with delicate 
“spinning,” giving 144 square inches per 
cubic inch of lead. The feature of the 
battery is the increase of superficial area 
of the plate obtained by spinning or 
grooving with rotary knives, which force 
the lead up between them, forming ribs 
and grooves of any desired dimensions. 

(Continued on page 498.) 
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Science 


Brevities 


A New Storage Battery—The new stor- 
age battery of M. Ernst Junger, which 
may be used also as a primary element, 
has the peculiarity of an electrolyte that 
does not vary in composition or concentra- 
tion, the water alone being decomposed. 
This action is brought about by the use 
of potassium or sodium hydrate, whose 
metallic bases decompose water; and for 
the active material of the plates metals 
were used whose hydroxyl combinations 
can not exist in presence of water, but are 
decomposed into oxide and water, says a 
British contemporary. ‘The active matter 
is supported upon plates of metal, prefer- 
ably nickel or copper, whose oxides are 
not soluble in alkali. To illustrate an 
element of this kind, the positive plate 
may be of nickel, plated with peroxide of 
silver mixed with cement to give consist- 
ence; the negative is a copper plate upon 
which has been compressed a layer of 
finely divided copper. These electrodes, 
separated by a layer of asbestos paper, are 
placed in an ebonite cell, with an alkaline 
solution as electrolyte. The expense is 
reduced by using ferrous oxide at the 
negative plate and black oxide of man- 
ganese at the positive. As an accumulator, 
this element holds its charge a long time, 
and it seems to be unaffected by tempera- 
ture changes. 


inaccuracy of Atomic Weights—Owing 
to the fact that the values obtained for the 
atomic weights of iodine and tellurium 
are inconsistent with their relative posi- 
tions in Mendeléeff’s table, numerous de- 
terminations of the atomic weight of the 
latter element have been made in recent 
years, the results obtained varying be- 
tween 127.5 (Staudenmayer) and 128 
(Wills), all being above that of iodine 
(126.8) instead of below it as required by 
the periodic law. As is pointed out, how- 
ever, by Herr O. Steiner, all these deter- 
minations of the atomic weight of tellur- 
ium are based upon the analysis of inor- 
ganic preparations, the methods of purifi- 
cation adopted giving no complete guar- 
antee that small quantities of substances 
of similar properties but different atomic 
weights may not be present. The fact 
that tellurium forms a stable and well- 
defined diphenyltelluride, Te (C,H,).2, 
distilling without decomposition in a vac- 
uum, was therefore utilized for a fresh 
determination. Although these prelimi- 
nary results have not the high degree of 
precision necessary for the complete reso- 
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lution of the problem, Herr Steiner points 
out that the accuracy obtainable by an 
ordinary combustion is sufficient to fix 
the atomic weight of tellurium to within 
0.5, and several results obtained by com- 
bustion of the carefully fractionated prod- 
uct gave a mean value of 126.4, a figure 
much lower than those mentioned above 
and agreeing with the prediction of the 
periodic table. As a confirmation of the 
method, a similar set of experiments upon 
diphenylselenide gave the values 78.8 and 
79.3, the number usually adopted being 
79.1. The results of more exact deter- 
minations carried out upon material puri- 
fied by this method will be awaited with 
interest. 

Crystaflization—An interesting review 
of Tammann’s theory of the fusion of a 
crystalline solid ig thus abstracted in 
Engineering. This theory would seem 
to have a possible bearing on practical 
metallurgy. The question raised by Tam- 
mann was whether a crystalline solid 
could be reduced to the liquid state, with- 
out at one period of the transformation 
existing partly as solid and partly as 
liquid. When ice melts there is always a 
time, generally somewhat prolonged, in 
which the mass is partly ice and partly 
water. Similarly, when a liquid evap- 
orates there is a period during which the 
mass is partly liquid and partly vapor. 
We know, however, that a liquid can be 
converted into gas or vapor, by a per- 
fectly continuous process, without passing 
through an intermediate stage in which 
it is partly liquid and partly gaseous. To 
effect the change in this way, it is merely 
necessary to keep the liquid under a suffi- 
cient great pressure, and raise its tem- 
perature above a certain critical point. 
The pressure is then reduced to the proper 
degree, and the temperature lowered to 
its initial value, when the whole of the 
substance will be found in the gaseous 
state. Now, Tammann’s experiments, sd 
far as they go, tend to show that there 1s 
nothing analogous to this in the change 
of a body from a crystalline solid to a 
liquid. With solids which are not crys- 
talline, plastic fusion may occur; but in 
the contrary case there is always a period 
during the change of state, in which one 
can definitely state that part of the body 
is crystalline and the other part is liquid. 
This change from a crystalline structure 
to an amorphous one is commonly brought 
about by raising the temperature of the 
body; but Tammann’s experiments tend 
to show that the change from a crystalline 
to an amorphous structure may also be 
brought about by reducing the temper- 
ature, and the substance then becomes a 


Vol. 388—No. 16 


vitreous solid like glass. As is well 
known, a homogeneous body of this nature 
fuses gradually by passing through a pasty 
state, and the passage from the solid to 
the liquid condition is therefore a con- 
tinuous one. This tendency for a solid 
to lose its crystalline character with a re- 
duction of temperature is naturally a 
difficult one to observe, since the rigidity 
of the body, which increases as the tem- 
perature is lowered, tends to prevent such 
a change. The theory, however, leads to 
the conclusion that a body which naturally 
tends to crystallization on solidifying could 
be prevented from doing so, by making 
the change of state occur under a suff- 
ciently high pressure. Though there are 
difficulties requiring further investiga- 
tion, some facts in metallurgy seem to us 
to lend countenance to this hypothesis. 
Tammann’s own experiments, however, 
appear to have been made wholly on cer- 
tain organic salts; and in several cases 
he has obtained definite evidence of this 
assumed tendency for bodies to lose their 
crystalline structure as the temperature is 
reduced. It should further be noted that 
on the same theory a metal will tend to 
crystallize if it is maintained at too high 
a temperature and at too low a pressure. 


A New Coal Calorimeter— Mr. Samuel 
W. Parr, in a recent paper, describes this 
apparatus, which, he claims, differs from 
those usually employed in that no gaseous 
oxygen is required, the coal being burnt by 
means of sodium dioxide, says the Elec- 
trical Engineer. The carbon dioxide and 
water produced are absorbed by the so- 
dium oxide formed. From an abstract 
of Mr. Parr’s paper, contained in the 
Chemical Society’s Journal, it seems that 
one gramme of the sample, dried at 150 
degrees, is mixed with 17 grammes of 
sodium dioxide; the mixture is put into 
a cartridge which is placed into an insu- 
Jated vessel containing a certain volume 
of water of known temperature. The 
charge is fired by means of a red-hot cop- 
per wire, the increase in temperature is 
noticed, and the usual calculation made. 
For exact particulars of the construction 
of the apparatus and the cartridge, the 
illustrations of the original paper should 
be consulted. An allowance of 27 per 
cent of the total indicated heat must be 
made on account of the heat developed in 
the combination of the carbon dioxide and 
the water with the chemical employed. 
An allowance must also be made for the 
use of the hot copper wire; the averag® 


of many determinations on various 
lengths up to two inches established 8 
fairly uniform factor of 0.012 degree 
per one-half inch of No. 12 copper We- 
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SYSTEMS OF ELECTRIC TRANSMISSION 
AND DISTRIBUTION—III. 


BY CHARLES P. STEINMETZ. 


V. 


FREQUENCY OF ALTERNATING-CURRENT 
SYSTEMS. 


a. While the decision between contin- 
uous and alternating current in most cases 
meets with no serious difficulty, one of the 
most difficult questions, in the case of 
using alternating currents, is the choice 
of the proper frequency. 

Available as standard frequencies are 
25, 40, 60 and 125 cycles. The latter 
frequency is used only in smaller systems, 
since at 125 cycles self-inductive effects 
are already so considerable as to make this 
frequency undesirable for systems of larg- 
er size, and for motors. 

For lighting, a high frequency is best 
suited. For converters and direct-con- 
nected, slow-speed generators, a low fre- 
quency is best, while for motors, all fre- 
quencies are more or less suited. 

Incandescent lighting becomes feasible 
at 25 and satisfactory at 30 cycles. Arc 


' lighting is feasible at 40 and satisfactory 


at 60 cycles, but still better at 125 cycles, 
at which latter frequency the extinction 
of the arc during the reversal of the cur- 
rent is less noticeable than at lower fre- 
quencies, where it makes itself felt on 
moving bodies by giving a number of suc- 
cessive images of them. 

Stationary transformers obviously are 
more efficient and smaller, thus cheaper, 
with higher frequency, and very small 
transformers, as required for individual 
lighting in scattered districts, become 
rather undesirable below 60 cycles. With 
large and very large transformers this 
difficulty is much reduced, since the effi- 
ciency of large transformers is so high at 
any frequency that the difference between 
low and high frequency becomes unimpor- 
tant, and the cost of transformers is small 
compared with that of the rest of the sys- 


tems. 
6. Induction and synchronous motors 


can be built almost equally well for all 
frequencies up to 60 cycles. Beyond this, 
the design of large induction motors be- 
comes difficult, due to the very large num- 
ber of poles required to get reasonably 
low speed. Naturally, the higher the fre- 
quency is, the greater must be the number 
of poles of the motor, even if a higher 
speed is chosen. With induction motors 
of very small size a higher frequency is 
rather preferable, since it permits the use 
of higher speeds and thus smaller motors, 
while with 25 cycles the four-polar motor 
has already 750 revolutions, which is 
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a rather expensive speed for motors of a 
few horse-power. For large induction 
motors, however, of several hundred horse- 
power, 25 cycles is decidedly preferable to 
higher frequencies, especially if low speed 
is required. Very low speeds, as 100 revo- 
lutions or less, can not economically be 
reached by higher frequency induction 
motors, and hardly even with 25-cycle 
motors, since, due to the need of a dis- 
tributed winding in the induction motor, 
the diameter per pole can not be reduced 
below certain limits, and thus with low 
speed and a very large number of poles 
the diameter of the motor becomes very 
large. With synchronous motors this 
ditticulty exists to a much lesser extent. 
In synchronous motors a unitooth con- 
struction of the armature can be used, and 
thereby a very small diameter per pole 
employed, so that synchronous motors can 
economically be built with many more 
poles ; that is, lower speeds, than induction 
motors. But even with synchronous mo- 
tors of large size and moderate speed, 25 
cycles is preferable. 

For certain sizes of induction motors, 
moderate speed motors of moderate size, 
as used for driving factories, mills, ete., 
40 cycles is best suited, and this frequency 
has thus been adopted for this class of 
work, since it is suitable also for direct 
lighting. 

c. For converters, 25 cycles is the most 
desirable frequency. Numerous convert- 
ers have been built and are in satisfactory 
commercial operation at frequencies of 60 
to 66 cycles, and under favorable circum- 
stances even higher frequencies could be 
used. But, however satisfactory such high 
frequency converters may be, they can 
never be as good and as reliable as 25- 
cycle machines. The converter is essen- 
tially a commutating machine; that is, its 
predominant feature is the commutator. 
Since, however, converters must run in 
synchronism with the frequency of the 
alternating current supplied, it follows 
that their armature must move over the 
distance from pole to adjacent pole, and 
their commutator surface the distance 
from brush to adjacent brush during one- 
half wave of current; that is, in one- 
fiftieth of a second with 25 cycles and 
in one one-hundred and twentieth of a 
second with 60 cycles. Good mechanical, 
and still more good electrical design, re- 


quires, however, as low a peripheral speed © 


of the commutator as possible, so that the 
available distance from brush to brush 
on the commutator surface is limited by 
the frequency. Good commutating ma- 
chine design requires that the average volt- 
age per commutator segment should be 
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low; that is, the number of commutator 
segments per pole large, and that the seg- 
ments should be as wide as possible. This 
is quite feasible with moderate commu- 
tator speeds at 25 cycles, but not any more 
at 60 cycles; but for the latter frequency 
high peripheral speed, high volts per seg- 
ment, and narrow segments have to be 
used. As comparison, it may be consid- 
ered that the average frequency of con- 
tinuous-current machines varies from six 
cyclesfor large low-speed units to 20 cycles 
in high-speed machines, so that in convert- 
ers, where due to the absence of armature 
reaction the conditions of commutation 
are more favorable, 25 cycles is still within 
conservative limits. 

Sixty-cycle converters must necessarily 
have a large number of poles and high 
peripheral speed ; that is, high momentum 
and a low armature reaction, while the 
opposite features are best suited for sta- 
bility of operation. 

The result hereof is that at frequencies 
above 25 cycles the six-phase design of 
converters is always preferable, since it 
permits the use of higher armature reac- 
tion and lower peripheral speed, and that 
for 60 cycles motor generators are prefer- 
able to converters, except under favorable 
conditions of operation, and even at 40 
cycles frequently motor generators are 
used instead of converters. 

d. For high-speed generators all fre- 
quencies are equally suited, and at very 
high speeds 25 cycles may even be un- 
suitable and too low. For low-speed gen- 
erators, as steam-engine driven direct- 
connected units, the lowest frequency is 
most desirable regarding parallel oper- 
ation and operation of synchronous ap- 
paratus, such as motors and converters. 

The steam engine does not inherently 
give a uniform rate of rotation, but a 
number of impulses per revolution. By 
proper balance of the work of the engine 
cylinders in a multiple expansion engine, 
and of the momentum of the moving 
masses, this inequality is reduced as far 
as possible, and is still further reduced 
by the flywheel. But a certain inequal- 
ity or variation of speed during the revo- 
lution necessarily remains. Experience 
has shown that satisfactory parallel oper- 
ation of synchronous apparatus requires 
that the deviation of the alternator from 
uniform rotation should not exceed two 
and one-half to three degrees of phase, 
when running alone, as well as when 
running in multiple with other alter- 
nators.. This means that the greater the 
number of poles is, the greater must be 
the uniformity of rotation of the engine. 
Thus, a %5-revolution engine, which, with 
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a 40-polar, 25-cycle alternator, gives a 
deviation of two and one-half degrees in 
phase, would with a 60-cycle, 96-polar ma- 
chine give a deviation of 2% x60/25=6 
degrees, and thus a much better engine 
or a much heavier flywheel would be re- 
quired at 60 cycles than at 25 cycles, to 
give the same uniformity of frequency. 
The engine governor, however, inherently 
tends to hunting, especially with the en- 
gine running in multiple with other en- 
gines, and this the more the greater the 
weight of flywheel, so that excessive 
weight of flywheel is objectionable. The 
consequence hereof is that with increase 
of frequency the difficulty in designing en- 
gines of sufficiently uniform rate of rota- 
tion, which do not hunt, very rapidly in- 
creases, and the lowest possible frequency 
is therefore desirable. 

e. It follows herefrom that the require- 
ments of the different parts of an alternat- 
ing system regarding frequency are an- 
tagonistic. Lighting and small trans- 
formers require a high frequency; low- 
speed generators and converters a low fre- 
quency. 

Occasionally, by the adoption of 40 
cycles, a compromise can be effected, but 
more frequently such a compromise fre- 
quency is less desirable, as not best suited 
to either of the conditions; that is, too low 
for lighting and too high for generators 
and converters. Hence, a decision has to 
be made between the 25-cycle system with 
low-speed generators and first-class con- 
verters, operating alternating lighting 
through motor generators or frequency 
converters, or the 60-cycle system with 
generators of higher speed and greater 
sensitiveness, directly operating alternating 
lighting, but supplying the direct-current 
service by motor generators, or rotary con- 
verters of a less satisfactory nature. In 
most large systems, investigation and ex- 
perience have shown the 25-cyclesystem as 
decidedly preferable, especially due to the 
greater satisfaction in parallel operation 
of slow-speed generators. 

For high-frequency, long-distance trans- 
mission, all frequencies are equally suited, 
as long as the voltages are not so high and 
the distance so great that the charging 
current of the line as condenser becomes 
of noticeable magnitude. In the latter 
case, however, where the capacity effects 
of the line become of importance, the 
lowest possible frequency, say, 25 cycles, 
is desirable or even essential. 


VI. 


NUMBER OF PHASES. 


a. Less difficult than the choice of the 
proper frequency is the decision on the 
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number of phases of the alternating sys- 
tem to be used. 

Available are: 

1. The single-phase system. 

2. Modified single-phase systems, as 
the monocyclic system, and compound 
systems, as the polycyclic system, of sin- 
gle-phase lighting with three-phase power. 

3. The polyphase system, either as 
three-phase or as quarter-phase system. 

The difference between three-phase and 
quarter-phase js of less importance, since 
any polyphase system can be transformed 
into any other polyphase system at full 
efficiency by means of two stationary 
transformers. : 

For direct alternating-current lighting 
with incidental power, the single-phase 
system is decidedly the simplest and thus 
best, since, with this system, no need 
exists of balancing the load between differ- 
ent phases, and two wires are sufficient 
for primary as well as secondary feeders. 

The single-phase motor, however, is 
larger in size, and therefore cost, and 
lower in efficiency than the polyphase 
motor, and where a considerable motor 
load is anticipated, systems of single- 
phase lighting, with additional power 
wire for motors, are therefore used. 

But far more flexible for general work 
of all kind is the polyphase system, and 
where long-distance transmission, con- 
version to continuous current, operation 
of large self-starting synchronous and in- 
duction motors come into consideration, 
polyphase systems are employed. 

b. At 25 cycles, direct lighting is nec- 
essarily excluded, and the load consists of 
conversion to continuous current, or to 
alternating current of higher frequency, 
and induction and synchronous motors. 
Therefore, exclusively polyphase systems 
are used at this frequency, and in view 
of its higher efficiency in high-voltage 
transmission and distribution, with the 
exclusion of only the Niagara plant, al- 
ways the three-phase system is used, and 
even at Niagara that part of the power 
which is transmitted to a considerable 
distance is transformed to three-phase. 

Forty cycles is chosen, either as com- 
promise frequency to permit direct al- 
ternating lighting on a general system 
of generation and conversion, and then 
for the same reason as in the 25-cycle 
system, the three-phase system is almost 
exclusively used. Or 40 cycles is chosen 
for power distribution to smaller, mod- 
erate-speed motors, in factories and mills, 
with incidental lighting, and in this case 
a polyphase system is required and the 
three-phase system used as more economi- 
cal in distribution and transmission, al- 
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though the lighting is frequently con- 
nected to one phase of the system only as 
single-phase load. 

At 125 cycles, transmission to greater 
distances and extensive motor work are 
less feasible, due to the higher inductive 
effects with this frequency, and 125 cycles 
are exclusively used for moderate-size 
alternating distribution for lighting with 
incidental power by small motors and 
with small individual transformers. 
Therefore, the single-phase system is al- 
most exclusively used as simpler and thus 
better suited for this class of work than 
polyphase systems. 

It thus follows that inherently and due 
to the nature of load, 25 and 40- 
cycle systems are three-phase, and 125- 
cycle systems single-phase, and the ques- 
tion of the proper number of phases re- 
quires further consideration only for the 
60-cycle system. 

c. Sixty cycles is the frequency best 
suited for genera] alternating-current dis- 
tribution, by means of secondary mains 
or a secondary network fed by large trans- 
formers, for incandescent and arc light- 
ing and motors, mostly of the induction 
type, while synchronous motors become 
preferable only in very large units. 

Here the efficiency of low-tension alter- 
nating distribution becomes of impor- 
tance. To secure similar economy of con- 
ductor material, as afforded by the three- 
wire Edison continuous-current system, 
with alternating current, at least four 
wires are required. 


— e 


Collective Exhibit at the Pan-Amer- 
ican Exposition. 


Under the general direction of the elec- 
trical section of the Pan-American Ex- 
position, Mr. W. J. Marland, of 132 Nas- 
sau street, New York, is preparing a col- 
lective exhibit which will present many 
interesting features. This exhibit is in- 
tended to show such manufacturers as oc- 
cupy small space and which, for one 
reason or another, are better shown col- 
lectively and in connection with one an- 
other than separately. It is the purpose 
of Mr. Marland to show as many as possi- 
ble of the appliances gathered together 
here in actual operation, and it is believed 
that the section under his control will be 
one of the most interesting in the exposi- 
tion. Already arrangements have been 
made with a large number of manufact- 
urers looking to the gathering in this 
division of operative devices ranging over 
practically the whole field of applied elec- 
tricity. . 7 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES—VIII. 


BY A. E. DOBBS. 


POT-HEAD TERMINALS. 


While on this subject of terminals there 
is a form that is still used a great deal 
by at least one of the Bell and 
some independent companies 
known as the “pot-head” and 
shown in Fig. 33, which con- 
sists simply of a sleeve slipped 
on the end of a paper cable and 
connection made to the outside 
by means of rubber-covered 
wires, after which the sleeve is 
filled with insulating com- 
pound, the top end battered to- 
gether, and the wires wound for 
an inch or so with friction tape 
to keep them from spreading. 

After this they are distributed 
to the strips, s s,along the sides. 


NOT TO BE FORGOTTEN. 


As has been said before, it 
should not be forgotten that 
the different colored wires that 
constitute a twisted pair should 
be arranged systematically 
throughout the system in order 
that there may be no confusion 
in connecting to the switch- 
board, or finding the “tip” or 
“sleeve” wires outside. 

Let it be agreed, suppose, 
that the white wire of each pair 
shall take No. 1 in the termi- 
nal. This would throw the red 
wire to No. 2 and this should 
be followed strictly throughout 
the whole system. “White be 
odd and red the even numbers.” This 
plan should also be carried through 
the terminal and switchboard room, 
right up to the board where the 
white wire will end in the “tip” and the 
red the “sleeve” springs of the jack. On 
the lines outside the same order would 
also prevail. Odd numbers the tip and 
even the sleeve. 

POLE SPIDERS. 

As said before, the pin numbers on the 
pole should take the same numbers as 
their cable connections and the best way 
to insure this and also save time is to have 
the pole spider made and lashed in the 
shop. As one man can make several of 
these in a day there will not be much time 
lost. 

In order to do this, make a frame of 
several boards four inches wide and ten 
feet long, spaced exactly as the cross-arms 
on the pole, with nails driven into them 
at the place where the pins would come, 
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which, in Fig. 34, are 12 inches apart with 
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ordered the construction of a power sta- 


16 inches in the centre. This makes a tion, car depot, tracks and a complete 


permanent templet for the forming of 
pole spiders. Wire used for this purpose 
should be of No. 16 or 18 B. & S. gauge, 
rubber-covered and braided single wire. 
The distance from the arms to the cable 


aor ea 


Fig. 338.—Pot-HEAaD TERMINAL. 


box can be measured or estimated—and 
they should be all placed about the same— 
and a length of wire left below this frame 
sufficient to reach to the top of the cable 
box after making the turn from the bot- 
tom. Allowance should also be made for 
taking a turn around the pin at the upper 
end. 

After the wires have all been strung 
out on the frame, they should be lashed 
to insure their retaining their positions; 
when this is done two boys with a call- 
bell and a battery can test each wire in 
turn and tag the numbers at the lower 
end, after which the spider is all ready 
for putting up, with little chance for mis- 
takes, except, perhaps, that of turning the 


spider wrong side to on the pole. 
—— <> 


Electric Street Railways in Cardiff. 
Reports from Wales state that electrical 
tramways have at last obtained a footing 
in Cardiff, and that the sleepy old town has 


system. ‘The foundations for the power 


station are already completed and the 
tracks are being laid as rapidly as possi- 
ble. For the tramway purposes four 
500-horse-power engines will be em- 
ployed, each capable of handling consid- 
erable overload. The generators are of 
300-kilowatt capacity and able to with- 
stand an overload of 50 per cent. The 
whole energy developed at the station will 
be delivered from the generators to the 
main switchboard which runs across the 
whole end of the engine room. The cables 
transmitting the power are to be laid in 
underground vitrified conduits of suffi- 
cient capacity to provide for 30 cables in 
the future. 


Germany as a Leader in Fast 
Electric Traction. 


Privy Councillor Rathenau, who is also 
the superintendent of works for the All- 
gemeine Elektricitaéts-Gesellschaft, had a 
talk with Kaiser Wilhelm on January 14 
regarding the construction and operation 
of fast electric railway lines throughout 
the German Empire, giving his sovereign 
detailed information on the subject, deal- 
ing with both freight and passenger traf- 
fic. Herr Rathenau’s proposition was re- 
counted briefly in the ELEcTRICAL REVIEW 
shortly after his conference with the Em- 
peror, and the consular report, giving the 
necessarily fuller details, is of interest. 
This report states that speeds of 125 or 


150 miles an hour may possibly be ob- 


tained for passenger service, but that for 
the present, at least, steam will continue 
to be the motive power for freight trains. 
If the experiments are successful and the 
plans carried out as proposed the long, 
dreary ride from Berlin to Hamburg will 
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be accomplished in a trifle over an hour, 
in single car trains which will be 
despatched at 10-minute intervals. The 
average speed for fast trains on German 
railways is now 37 miles an hour under 
favorable conditions. 
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BENJAMIN FRANKLIN'S CONTRIBUTIONS 
TO ELECTRICAL SCIENCE—IV. 
(Concluded.) 


BY EDWIN F. NORTHRUP. 


FRANKLIN’S ONE-FLUID THEORY OF 


ELECTRICITY. 


Franklin’s theory of the nature of elec- 
tricity has been so precisely and clearly 
stated by himself that we can not give a 
better understanding of it than by quot- 
ing his own words regarding its essential 
aspects: 

“Opinions and conjectures concerning 
the properties and effects of the electrical 
matter, arising from experiments and ob- 
servations made at Philadelphia, 1749.” 

1. The electrical matter consists of 
particles extremely subtile, since it can 
permeate common matter, even the 
densest metals, with such ease and 
freedom as not to receive any perceptible 
resistance. 

2. If any one should doubt whether 
the electrical matter passes through the 
substance of bodies, or only over and along 
their surfaces, a shock from an electrified 
large jar, taken from his own body, will 
probably convince him. | 

3. Electrical matter differs from com- 
mon matter in this, that the parts of the 
latter mutually attract, those of the 
former mutually repel, each other. Hence 
the appearing divergency in a stream of 
electrified effluvia. 

4. But, though the particles of elec- 
trical matter do repel each other, they are 
strongly attracted by all other matter. 

5. From these three things, the extreme 
subtilty of the electrical matter, the 
mutual repulsion of its parts, and the 
strong attraction between them and other 
matter, arises this effect, that when a 
quantity of electrical matter is applied to 
4 mass of common matter of any bigness 
or length, within our observation (which 
hath not already got its quantity), it is 
immediately and equally diffused through 
the whole. 

6. This common matter is a kind of 
sponge to the electrical fluid. And as a 
sponge would receive no water, if the parts 
of water were not smaller than the pores 
of the sponge; and even then but slowly, 
if there were not a mutual attraction be- 
tween those parts and the parts of the 
sponge; and would still imbibe it faster, 
if the mutual attraction among the parts 
of the water did not impede, some force 
being required to separate them ; and fast- 
est if, instead of attraction, there were a 
mutual repulsion among those parts, 
which act in conjunction with the at- 
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traction of the sponge; so is the case be- 
tween the electrical and common matter. 

7. But in common matter there is (gen- 
erally) as much of the electrical as it will 
contain within its substance. If more is 
added it lies without upon the surface, 
and forms what we call an electrical at- 
mosphere; and then the body is said to be 
electrified. 

8. It is supposed that all kinds of com- 
mon matter do not attract and: retain the 
electrical with equal strength and force, 
for reasons to be given hereafter. 

And that those called electrics, per se, 
as glass, etc., attract and retain it strong- 
est, and contain the greatest quantity. 

9. We know that the electrical fluid is 
im common matter, because we can pump 
it out by the globe or tube. We know 
that common matter has near as much as 
it can contain, because when we add a 
little more to any portion of it, the ad- 
ditional quantity does not enter, but forms 


an electrical atmosphere. 

And we know that common matter has 
not (generally) more than it can contain, 
otherwise all loose portions of it would 
repel each other, as they constantly do 
when they have electric atmospheres. 


Some such fluid or materialistic theory 
to account for the nature and effects of 
electricity is what a natural philosopher 
of Franklin’s day would most naturally 
have adopted. Effluvia, subtile fluids or 
ethers were the agencies generally imag- 
ined to account for the phenomena of heat 
and magnetism, and electricity was from 
ancient times supposed to be some kind of 
a material thing. The merit and force 
of Franklin’s conjectures lay in their sim- 
plicity and in the clear and satisfactory 
manner in which he used them to explain 
nearly all the electrical phenomena which 
had been observed in his day. The test 
and merit of any theory is its utility to 
coordinate a large class of phenomena 
and to prophesy other like phenomena 
which will occur under certain conditions. 

For explaining the electrical effects 
known in the eighteenth century, Frank- 
lin’s one-fluid theory was nearly irrefrag- 
ible. He himself, however, made one ex- 
periment which he was unable to explain 
and which, if he had considered it more 
deeply, would not only have led him to 
further important discoveries but would 
have cast much doubt upon his hypotheses. 
This experiment was as follows: 

A cork suspended on a silk cord was 
electrified, and, being held by the silk, 
was lowered into the interior of a tin 
vessel setting on wax. The cork was 
found not to be attracted to the inside 
surface of the vessel. He next found that 
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if the cork was allowed to touch the inside 
of the tin vessel, and was then removed 
from the vessel, it lost all its charge. Of 
course, according to his theory, the tin 
vessel in the first case should have attract- 
ed the cork when held near the tin inside 
as well as outside, and in the second case, 
the surplus electric matter should have 
proportionately attached itself to the tin, 
and the cork not have lost all its charge. 

Franklin, in common with all inves- 
tigators of electrical phenomena, felt the 
necessity of employing some kind of sym- 
bolism in order to picture mentally the 
electrical effects and processes that take 
place; processes which are so out of accord 
with ordinary experiences. 

His symbol for an electric charge was 
fluid, superabundance of the fluid being 
pictured for a positive charge, deficiency 
of fluid for a negative charge. He pic- 
tured the electric field as an atmosphere 
of this fluid surrounding the charged body. 
He made this electric atmosphere actually 
visible by causing smoke from burning 
pitch to rise around a charged body. In 
still air the smoke took the form of the 
electric atmosphere, rendering it visible. 
What Faraday’s lines of force were to him, 
a material fluid was to Franklin. In some 
of his conjectures Franklin seems also to 
have nearly formed the more modern con- 
ception of a charge being merely a state of 
stress in the dielectric. Thus, in 1748, he 
writes : 

“When a bottle is charged in the com- 
mon way, its inside and outside surfaces 
stand ready, the one to give fire by the 
hook, the other to receive it by the coat- 
ing... . So a straight spring (though 
the comparison does not agree in every 
particular) when forcibly bent must to 
restore itself contract that side which in 
the bending was extended, and extend that 
which was contracted. . . . Thus, the 
whole force in the bottle and of giving 
a shock is in the glass itself; the non- 
electrics in contact with the two surfaces 
seeming only to give and receive to and 
from the several parts of the glass.” 
Here, as previously suggested, he seems to 
think of the electric matter as being 
trapped in the pores of the glass and the 
charged condition to consist of a forcible 
displacement of the entrapped fluid from 
one side of the glass towards the other. 

Can we say to-day that the state of strain 
set up in a dielectric under the influence of 
a difference of potential is not some such 
displacement of an actual material sub- 
stance which we call electricity? 

Though Franklin’s theory may contain 
some elements of truth, the discoveries 
made in the next generation made it prac- 
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tically certain that it was insufficient, to 
say the least, to explain even the greater 
number of the new facts discovered. Yet 
the electrical phenomena known in 1750 
could all be accounted for and new phe- 
nomena of the same class foretold by 
Franklin’s one-fluid conception of elec- 
tricity. The question is naturally asked, 
though our modern electrical theories at- 
tempt with apparent success to explain all 
the phenomena known fo-day, may not 
the close of the twentieth century record 
new discoveries in electricity which will 
be as little capable of explanation by 
these present theories as the known facts 
of to-day are incapable of explanation by 
Franklin’s hypotheses? Doubtless, it will 
be thus. Theories die but facts survive. 

Nevertheless, though Franklin’s theory 
of electricity may now seem obsolete, it 
had a strong influence on the development 
of the then youthful science. 

His ideas of the flow of an actual fluid 
through conducting matter have so per- 
meated electrical thought and influenced 
the language that those better informed 
find it impossible to escape from the in- 
fluence of these ideas. 

Franklin’s chief contributions to elec- 
trical science, which were made principally 
between the years 1747 and 1752, may be 
summarized as follows: 

1. The notable effects of points in dis- 
sipating an electric charge. 

2. The first clear appreciation of the 
distinction between two kinds of electric 
charge, the positive and negative. 

3. The discovery of the distinction be- 
tween conductors and non-conductors of 
electricity, and the coining of these terms. 

4. The discovery that the real seat of 
the charge in a condenser lies in the dielec- 
tric. 

5. The discovery that different mate- 
rials when rubbed produce some a positive 
and some a negative charge. 

6. The identity of lightning with elec- 
tricity. 

7. The invention of the lightning rod. 

The career of Franklin, from whatever 


-= side we view it, is alike remarkable. He 


was a man of universal interests, yet pro- 
found in everything he touched. In the 
strict sense of the word he was not a liter- 
ary man, most of his writings being con- 
tributions on topics of the day or letters 
of instruction or entertainment written to 
friends. But the humorous and philo- 
sophic touch which his pen gave to every 
subject, together with the fund of good 
sense shown in every matter, makes his 
writings well worth perusal to-day. 

We have attempted to show how much 
he accomplished as a scientist in elec- 
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tricity, but his attention was not con- 
fined to this branch of science by any 
means. He made numerous practical in- 
ventions and ably discussed nearly every 
branch of natural philosophy. Bold 
thinker that he was he could not accept 
Newton’s theory of light, which it was in 
his day heresy to disavow. He believed, 
and gave many cogent reasons for his be- 
lief, that light was a vibration in a uni- 
versal medium. He correctly explained 
the St. Elmo’s fires, the action of oil on 
water in smoothing it, many meteoro- 
logical phenomena, and made, with the 
means known in his day, a quite extensive 
study of the electrification of the clouds. 

His writings on natural philosophy, and 
especially on electricity, may be read with 
extreme interest and profit. If students 
of electricity would study the subject 
more in its historical developments than 
in common, their ideas of the subject 
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would be greatly. enriched and electrical 
science would be found to lose much of 
the severe and almost forbidding formal 
and mathematical character which too 
many find it to have. To one who 
familiarizes himself with the perplexing 
questions which arose in the minds of the 
great discoverers of electrical science, elec- 
tricity will not be felt to be the dry and 
settled and almost exhausted subject that 
many students of modern text-books feel 
it to be. 

The reader agreeing with these views 
can not do better than to begin with the 
study of electricity as set forth by our 
first great electrician, Benjamin Franklin. 
Consult the complete works of Benjamin 
Franklin, Vol. II, compiled and edited 
by John Biglow. 
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Mr. Frederick I. Allen, the New Com- 
missioner of Patents. 

In the appointment of Mr. Frederick 
I. Allen, of Auburn, N. Y., as Commis- 
sioner of Patents to succeed the Hon. 
Charles H. Duell, President McKinley 
has made an especially fortunate selec- 
tion. Mr. Allen has been a life-long 
student of patent law, was born into the 
business and is himself a natural mechan- 
ic and inventor. He, however, has always 
taken the position that he should not him- 
self be interested as a patentee and there- 
fore has been free to devote him- 
self unhampered to the pursuit of 
the highest standards in his profession. A 
matter which has caused some newspaper 
comment is the fact that Mr. Allen has 
been a director in the Empire State Tele- 
phone and Telegraph Company, of Auburn, 
N. Y., a licensee of the American Bell 
Telephone Company. The ELECTRICAL 
Review learns that Mr. Allen’s conduct 
in this matter has been in line with his 
high character in all his professional deal- 
ings. The facts in the case are that some 
years ago Mr. Allen invested in the local 
telephone company in Auburn some 
bonds. Before qualifying as Commission- 
er of Patents he disposed of these hold- 
ings at a sacrifice and resigned his posi- 
tion as a director of the company. 

Mr. Allen was born at Auburn, N. Y., 
on January 19, 1859. His father, Wil- 
liam Allen, who died about 20 years ago, 
was a well-known patent attorney, a lead- 
er in his profession and associated at 
various times with such men as Seward, 
Blatchford, Harding and Gifford. He 
was prominently identified, among other 
important cases, with the litigation over 
the earlier inventions relating to mowers 
and reapers. 

Frederick J. Allen was graduated at 
Yale University, where he took a high 
stand in the Sheffield Scientific School, in 
the class of 1879. He was admitted to 
the bar in New York State in 1882. Since 
then he has been in the active practice in 
his profession, making patent law a spe- 
cialty and having a practical monopoly of 
that class of law business at Auburn. He 
has met with remarkable success in his 
litigated cases. Mr. Allen is regarded as 
one of the best-informed men on scien- 
tific and technical subjects in this part of 
the country. The endorsements which he 
secured from the judges of the United 
States courts, the judges of the Supreme 
Court of New York State and, without 
exception, from his fellow members of the 
bar eminently testify to his fitness for the 
position to which he has just been ap- 
pointed. 
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Recent Ev lectrical 


Patents « « a 


Inventors have recently been devoting 
considerable time to the separation of 
magnetic ore by means of static electric- 
ity, the particles being electrified and thus 
separated from the non-metallic residue. 
Difficulty, however, has been experienced 
in controlling the electrified particles, as 
they not only mutually repel each other 
but are alternately attracted to and re- 


ORE SEPARATOR. 


pelled by any solid substance used to effect 
separation of the metallic from the non- 
metallic particles, and the result is a gen- 
eral scattering of the metallic ore with- 
out an effective separation. It has also 
been common to use an air-blast to effect 
a mechanical] agitation of the ore, but by 
this method the smaller particles of the 
valuable’ metallic substances are either 
blown away or are mixed with the non- 
metallic particles, so that a thorough con- 
centration can not be effected. Henry M. 
Sutton and Walter W. Steele, residente of 
Dallas, Tex., have recently obtained pat- 
ents on a machine and a process which 
they claim will overcome the above ob- 
jections. Broadly stated, the machine 
consists of an electrified surface upon 
which the ore is placed, a screening device 
capable of electrical repulsive action, dis- 
posed adjacent thereto, and means for 
conducting non-metallic particles through 
the screen. In the construction they de- 
scribe, an endless belt is provided which 
is arranged to be electrified, and suitable 
means are employed for spreading the 
material in a thin layer upon the belt. 
Located over the belt is an air-conducting 
tube, provided with inlet nozzles arranged 
adjacent to the upper surface of the belt, 
suitable means being provided at the 
other end for creating air suction. 
Screens are located between the nozzles 
and the belt, and are so connected with a 
suitable source of energy that they will 
maintain an electric repulsive action. The 
result will be obvious ; as the material pass- 
es beneath the nozzles, the electrified parti- 
cles will adhere to the belt, while the non- 
metallic particles will be drawn up from 
the air-blast through the screen and into 
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the conducting pipe. At the same time, 
should any metallic particles be so co- 
mingled with the non-metallic portion, 
they will be repelled in passing through 
the screen and again drop upon the belt. 

A very broad patent has been obtained 
by John S. Schenck, of Brooklyn, N. Y., 
on an electrical connection which may be 
employed for connecting incandescent 
lamps into a circuit, or in any other anal- 
ogous relation. The device is made of 
three sections or elements. First, the 
base, which is arranged to be suitably se- 
cured, and has binding-posts that are con- 
nected to the line wires. The second ele- 
ment is what may be termed a main or 
outer casing, secured to the base and hav- 
ing a pair of binding-posts, to which are 
fastened the terminals of the loop or 
branch circuit. These binding-posts are, 
however, entirely insulated from ‘those of 
the line wires. The third element is a 
combined fuse block and switch, having 
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binding-posts which are so arranged that 
a fuse wire can be readily secured thereto. 
This device is slipped into the outer cas- 
ing and connects the line-wire posts with 
those of the loop, thus completing the 
circuit. The advantage of this construc- 
tion will be apparent, for in case the 
fuse is blown it is only necessary to with- 
draw the block and remove it to a place 
where it is most convenient to replace the 
fuse. All danger of short-circuiting is 
thus obviated. 

A new electrical furnace for producing 
calcium carbide has been patented and 
embodies a feature of great importance, 
in that the metal is fed to the are from 
beneath the same, thus ensuring a proper 
contact and thorough treatment. The 
mechanism employed is substantially as 
shown in the accompanying illustration. 
The usual casing is provided, having 
the two electrodes, beneath which is 
mounted a vertical casing having an 
open upper end that is located directly 
beneath the space of the two elec- 
trodes. In this casing is rotatably 
mounted a worm conveyer, and a supply 
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tube leads from the exterior of the fur- 
nace to the lower end of the casing. It 
will thus be seen that when the conveyer 
is rotated the material will be forced up- 
wardly into the arc between the electrodes, 
and the material is thus packed securely 
between the same, thus using the entire 
heat of the arc. The resultant product 
drops down through the open bottom of 
the furnace into a car movably mounted 
on tracks beneath the same, this car hav- 
ing two compartments arranged to be al- 
ternately brought under the furnace. 
Thus, when one compartment is filled, it 
is drawn from beneath the furnace while 
the other one is brought into place. The 
result is that the furnace may be used con- 
tinuously. 

An exceedingly simple, if practical, 
electrical fire engine has been patented by 
Wilbur M. Whitlock and Edgar P. Harri- 
son, residents of Newark, N. J., the idea 
being to construct a vehicle which carries 
the beam and operating mechanism there- 
for, and will also transport the hose. In 
outward appearance the vehicle resembles 
an ordinary wagon, having a long body in 
which is laid the hose. This body has 
suitable supports for the different para- 
phernalia, and steps and seats for the fire- 
men and driver. Secured to the under 
face of the bottom of the body is the 
pump and motor therefor, which are ar- 
ranged longitudinally of the vehicle and 
toward the rear end. The various switch- 
es and other mechanism are arranged in 
convenient position upon the side of the 


New ELECTRICAL FURNACE. 


body, and a reel is secured beneath the 
driver’s seat and carries suitable terminal 
wires that may be connected up to near-by 
feed wires in order to obtain the neces- 
sary current to run the motor, 
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A German, Adolf Mensing, by name, 
who resides at Berlin, has recently ob- 
tained a patent in this country on a novel 
signaling apparatus, designed for any 
submarine work or in mines and similar 
places. The invention relates more par- 
ticularly to a circuit-closer, which is com- 
pletely enclosed in a water and air-tight 
boxing, and thus may be employed under 
water or in mines and other places where 
an explosive gas may exist which would 
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and water-tight plug in the side of the 
box, being connected at their ends 
to a bell cr other annunciator. In use it 
is only necessary to strike the exterior of 
the cover, whereupon the head carried by 
the spring on the inside will be thrown 
inwardly and against the other spring, thus 
closing the circuit and sounding the 
alarm. The device may be used for many 
purposes, the inventor illustrating one 
means which he employs for measuring 


ELECTRIC FIRE ENGINE AND Hose CART. 


be ignited by sparks which sometimes pass 
between the terminals of the circuit- 
closer. In the construction shown in his 
patent a boxing is provided having a re- 
movable cover that is secured hermetically 
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over the open end thereof. On this cover 
is fastened a spring carrying at its free 
end a block that normally rests against 
the inner face of the cover. Another 
spring is secured at one end to the cover 
and has its opposite end located over, but 
normally spaced from, the block of the 
first-mentioned spring. Wires are secured 


to these springs and pass through an air 


the velocity of the flow of submarine cur- 
rents. 

William F. Bossert, of Utica, N. Y., 
has been granted a patent on another elec- 
tric switch which, like the previous ones, 
has been assigned to the Bossert Electric 
Construction Company, of Utica, N. Y. 
This invention relates to what is popu- 
larly known as the knife switch, but in- 
stead of providing a single knife-plate 
that engages between two springs, he pro- 
vides a pair of spaced parallel plates 
pivoted at one end on opposite sides of a 
terminal post, and provided at its other 
end with a handle. The other post com- 
prises a pair of vertically-arranged springs 
having their upper ends in-turned, and 
when the knife is brought down these 
springs engage between the blades there- 
of, and thus insure a complete and efficient 


contact. 


——___> 


International Association of Municipal 


Electricians. 
Mr. Morris Mead, of Pittsburgh, Pa., 


president of the International Association 
of Municipal Electricians, has called a 
meeting of the executive committee of 
that body, to be held at Niagara Falls, 
N. Y., on April 27, 1901. 
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The Edison Storage Battery. 


In an address delivered before the 
Brooklyn Institute recently, Mr. W. S. 
Barstow, general manager of the Edison 
Illuminating Company of Brooklyn, gave 
the following account of Mr. Edison’s 
new storage battery: 


“An improvement which will at once in- 
terest the electric engineering fraternity 
as well as the public, will be in the 
line of storage batteries. The present 
storage battery, although superior to that 
of several years ago, is still a very in- 
ferior and inefficient piece of apparatus. 
Not only is it costly and heavy in weight, 
but in portable form its depreciation is 
rapid. Within the last few months several 
new types of lead batteries have been de- 
veloped, although none of them has as yet 
been announced. 

“An entire departure from the lead type 
of battery has recently been invented, 
and will soon be announced by Mr. Edi- 
son. Mr. Edison’s battery contains no 


~- lead of any kind, the materials compos- 


ing it are cheap, its weight is only about 
one-third of the present battery, and its 
depreciation low. Although it will be 
found, when a description of it is seen, 
that it is not what may be called a new 
discovery, it is, nevertheless, a successful 
development of what many have turned 
aside as useless. In fact, this is true of 
many of Mr. Edison’s inventions. The 
new type of battery will be announced 
within the next few weeks.” 


The lecturer further said: 


“T might go along indefinitely mention- 
ing new developments which have taken 
place during the last few months. Among 
them would be the telpherage system, vac- 
uum tube lighting, long-distance wireless 
telegraphy and many instruments of pre- 
cision for measuring energy. There are 
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phase indicators, wave tracers, power fac- 
tor indicators and many other instruments 
which will soon find their place in the 
laboratory or central stations. Who can 
say with this encouraging start that the 
Twentieth Century will not be as full with 
electrical developments and surprises as 
the nineteenth P”? 


.- -e w 


E ur e ee ee ee | 


- M 


492 


ELECTRICAL REVIEW 


Vol. 38—No. 16 


The National Bureau of Standards. 


When the cabinet officer leaves for the 
moment important public business, ab- 
sents himself from cabinet meetings and 
makes personal sacrifices in the interest 
of a bill before Congress, it is construed 
to mean the urgent need of the passage 
of such a bill and the great importance 
such a measure is to the people of this 
country. This is what Hon. Lyman J. 
Gage, the present Secretary of the Treas- 
ury, has done in the interest of the bill for 
the establishment of a National Bureau 
of Standards. Since he conceived the idea 
of its importance he never has overlooked 
an opportunity for urging its passage by 
Congress. 

His remarks before the Congressional 
Committee having the bill in charge will 
be of interest. They are as follows: 

“Mr. CHAIRMAN: We have come before 
the committee, as you know, to produce 
argument, if we can, in support of the 
proposition to establish what will be called 
the National Bureau of Standards. It 
will in reality be an enlargement of the 
present Bureau of Weights and Measures, 
which is now very incomplete and far 
behind the needs of modern scientific and 
commercial requirements. I am not able 
nor disposed to go much into the techni- 
calities of the requirements which it is 
hoped this measure will meet and 
satisfy. In a general way, I may state 
that it is open to our observation that a 
new country is raw in its methods. It 
does not work by close rule. There is 
often a large margin for waste. In this 
particular of standardizing weights and 
measures and testing apparatus of every 
kind the older countries are far ahead of 
us. The application of a standardizing 
bureau, if established, will be very wide. 
It touches the manufacturing arts and 
commerce and all scientific efforts, and it 
will be most important in the work of 
education. We have come to a period 
where guesswork will not do, and, to use 
an old, familiar phrase, ‘pretty near’ docs 
not count. Exactness and absolute con- 
formity to standards and uniformity are 
the essentials.” 

Since the above remarks of the secretary, 
the bill has become a law, and the author- 
ization of the establishment of such a 
bureau in this country is a great stride 
in the advancement of science. Com- 
ing as it does in the very earliest days of 
the new century, is a most encourag- 
ing recognition of the importance of 
exact scientific methods as directly ap- 
plied to commercial industries. It will 
save our great industries hundreds of 
thousands of dollars a year and make the 
researches of scientists more accurate; it 
will enable the surveyor to make his meas- 


By George H. Draper. 


urements with great precision and will 
give to the people means of obtaining 
better measures for electric light and 
power, gas, etc.; it will protect the gov- 
ernment in its large contracts and will 
ensure the greatest care in the filling of 
physician’s prescriptions; 1t will make our 
great buildings, our bridges and other 
public works stronger. By its authority, 
permanently accurate weights, thermom- 
eters, hydrometers, steam gauges, volt- 
meters, ammeters, wattmeters and other 
electrical measuring devices will be estab- 
lished. It will be the tribunal of last ap- 
peal where disputes as to the accuracy of 
weights and measuring instruments can be 
finally settled. 

The cut represents the delicate “bal- 
ance” used for the comparison of the 
smaller weights. So delicate is this bal- 
ance that all manipulations are made at 
a distance of 15 feet, lest the heat of the 
human body penetrates the glass case en- 
closing this instrument and interferes 
with its equilibrium. With four brass 
rods turning about on their ends the 
weights in the balance pans are manipu- 
lated. A fixed telescope is focused from 
the operating ends of these handling rods 
upon the indicator on the balance, and 
thus the finest possible graduations are 
obtained. 

It is the largest bureau added to the 
government for many years. The build- 
ing for the laboratory, which is to be 
erected in or near Washington, D. C., at 
a cost of $250,000, will be one of the finest 
of its character in this country. The sum 
of $25,000 has been appropriated for the 
purchase of a site. This site will be 
chosen probably outside of the city limits, 
in order to be free from disturbing in- 
fluences, mechanical or electrical, and yet 
near enough to be within easy communi- 
cation. The preparation of the plans for 
the laboratory will require considerable 
labor, and take time, but there will 
be no unnecessary delay in bringing the 
work to completion. 

Professor Samuel Wesley Stratton, of 
Chicago, has been appointed by the Presi- 
dent to be director of the bureau. Pro- 
fessor Stratton has been the inspector of 
the Weights and Measures Bureau in the 
Coast and Geodetic Survey, having gone to 
Washington from the University of Chi- 
cago to accept the position temporarily, 
with a view of aiding the legislation 
which resulted in the establishment of this 
important scientific adjunct of the govern- 


ment service. He was professor of phys- 
ics in the University of Chicago and has 
established two physical laboratories. 
Professor Stratton is 38 years of age and 
will take hold of the work immediately. 
He was at the head of the naval militia of 
Chicago and in the Spanish War served as 
a lieutenant in the United States Navy. 

Professor Stratton is to have at the 
start to assist him in this most important 
work one physicist, one chemist, two as- 
sistant physicists or chemists, two labora- 
tory assistants, one secretary, one clerk, 
one messenger, one engineer, one me- 
chanic, one watchman and one laborer. 
The plan of organization of the scientific 
corps is to be on the basis of a few men 
of the highest order rather than a large 
number of poorly paid men, as the matters 
involved are questions demanding men of 
ability and authority to decide. The grade 
of physicist or chemist is to consist of men 
of reputation in the scientific world and 
specialists in some particular branch of 
physics or chemistry. They are to be men 
such as are now occupying chairs of phys- 
ics and chemistry in the leading universi- 
ties of the country. They will be re- 
quired to perform investigations of the 
highest order and to direct others engaged 
in investigations, calibrations and tests of 
all kinds; to devise and select the best 
methods of producing and comparing 
standards; to keep informed as to the 
work and methods of the standardizing 
bureaus of other governments in the lines 
along which they are particularly inter- 
ested. 

The assistant physicists and chemists 
are to be men of considerable reputation, 
such as are now filling chairs of physics 


and chemistry in colleges, or assistant pro- 


fessors in the larger universities, their 
duties being very similar to those of their 
superiors. 

The next or lowest grade in the scien- 
tific class is that of laboratory assistant. 
These men will necessarily be graduates 
of some recognized university or technical 
school, and who have done post-graduate 
work in the lines along which they intend 
to specialize. They will be selected with 
the greatest care and will be in direct line 
of promotion to all of the grades above. 

The object of the new bureau, as stated 
by the organic act, which goes into effect 


on July 1 of the current year, is as fol- 


lows: 


“That the functions of the burcau shall 
consist in the custody of the standards; 
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the comparison of the standards used in 
scientific investigations, engineering, man- 
ufacturing, commerce and educational in- 
stitutions, with the standards adopted 
or recognized by the government; the con- 
struction, when necessary, of standards, 


their multiples and subdivisions; the test- - 


ing and calibration of standard measuring 
apparatus; the solution of problems which 
arise in connection with standards; the 
determination of physical constants and 
the properties of materials, when such data 
are of great importance to scientific or 
manufacturing interests and are not to be 
obtained of sufficient accuracy elsewhere.” 


Under the law these functions may be 
exercised for the government of the 
United States, or for 
any state or munici- 
pal government, or 
for any scientific so- 
ciety, educational in- 
stitution, firm, corpo- 
ration or individual 
within the United 
States, engaged in 
manufacturing oF 
other pursuits requir- 
ing the use of stand- 
ards or standard 
measuring instru- 
ments. 

The director of the 
bureau shall issue 
from time to time 
bulletins containing 
information of value 
to the public. A rea- 
sonable fee will be 
charged for the com- 
parisons, calibrations 
or tests furnished 
persons or firms. 
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mercial processes involves the use of a 
great variety of standards of far greater 
accuracy than formerly required. An 
exact knowledge of the high temperature 
of a furnace or refinery or the low tem- 
perature of a refrigerating process is often 
essential to the working of the process. 
The scientific work carried on by the dif- 
ferent departments of the government in- 
volves the use of many standards and in- 
struments of precision, which are too fre- 
quently procured from abroad, owing to 
our own lack of facilities for standardiz- 
ing. An institution having authority in 
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mission lines are factors of the utmost 
importance, which determine the magni- 
tude of the various losses in the genera- 
tion and distribution of electrical energy. 
Provision must, therefore, be made for 
testing instruments for determining such 
properties. These include standards of 
electrical resistance, pressure, current, 
capacity and self-induction, ammeters, 
voltmeters, wattmeters and other measur- 
ing apparatus for both direct and alternat- 
ing-current systems. 

Perhaps the most urgent need along 
these lines is for a standard measure for 
electric lamps. The 
so-called “standard 
candle” is an unsatis- 
factory contrivance 
with a flickery flame. 
To-day about one- 
sixth of the incandes- 
cent lamps used in 
this country are test- 
ed by what is known 
as the English par- 
liamentary candle. 
This is a candle 
of specified composi- 
tion and size which 
burns 120 grains an 
hour with what is 
known in England 
as a “government 
wick.” It is sub- 
ject to draughts and 
other irregularities. 
The National Bur- 
eau of Standards 
will strive for a bet- 
ter instrument which 
will be ‘an ultimate 


The act authorizes 
NATIONAL BUREAU OF STANDARDS— BALANCE USED FOR COMPARISON OF SMALLER WEIGHTS. fandard 
standard. 


the Secretary of the 

Treasury to appoint a visiting committee 
to consist of five men prominent in the in- 
terests involved, not in the employ of the 
government, to serve without compensa- 
tion, who shal] visit the bureau once a 
year and report upon its operations to 
the Secretary of the Treasury. 

Every foreign power has such a bureau, 
and our work must now go abroad. 
Throughout our country, institutions of 
learning, laboratories, observatories and 
scientific societies are being established 
and are growing at a rate never equaled 
in the history of any nation. The work 
of original investigation and instruction 
done by these institutions requires reliable 
standards and measuring instruments, 
which in nearly every case must be pro- 
cured from abroad or can not be obtained 
at all. The introduction of exact scien- 
tific methods into manufacturing and com- 


matters pertaining to standards and meas- 
uring apparatus would serve as a means 
of preventing and settling many of the 
expensive litigations which result from in- 
accurate or unauthoritative standards. The 
necessity for such authority has in one case 
alone been so great that the leading asso- 
ciation of electrical engineers has offered 
to provide the present office of standard 
weights and measures with the necessary 
equipment if it would undertake the work. 
Enormous sums are annually involved in 
electric light and power contracts, and 
yet there are no authoritative electrical 
standards in this country and no facilities 
providing for the testing of the meters 
and other instruments used in electrical 
measurements. 

The electrical and magnetic properties 
of iron, steel, copper and other materials 
used in electrical apparatus and in trans- 


The manufacture of physical, astro- 
nomical, chemical and other scientific ap- 
paratus has been confined almost exclu- 
sively to foreign countries, but this in- 
dustry is growing in the United States at 
a rate which will soon place our produc- 
tions equal to those of any other country. 
Our manufacturers of such apparatus have 
shown that they can compete with the 
foreign product in workmanship and de- 
sign; they are, however, placed at a great 
disadvantage, owing to the fact that this 
government does not provide them with 
the necessary standardizing facilities. 
German and English manufacturers fur- 
nish official certificates with their appara- 
tus, and the value of such certificates is 
so well recognized that we find our own 
manufacturers quoting prices of their ap- 
paratus which have been verified in the 
institutions of foreign governments, The 
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and maintenance. This fact has been con- 
clusively demonstrated in Germany by the 
Imperial Physicotechnical Institution, es- 
tablished in 1887, which has been most 
liberally supported and which has shown 
remarkable results. It has been stated 
frequently that this institution is of far 
greater value to the scientific and com- 
mercial interests of this country than the 
provisions heretofore made by our own 
government. 

The saving of time by the systematic 
testing of standards and standard meas- 
uring apparatus is no small item to be 
considered in estimating the value of the 
proposed institution. For example, every 
chemist, pharmacist, assayer, physicist, in- 
vestigator or student using fine balances 
must know that his weights agree with 
the standard and with each other; 
that is to say, his unit pound or kilo- 
gramme must be a duplicate of the 
standard of the government, and his 
other weights must be exact multi- 
ples or divisions of this unit. The first 
fact he can never ascertain for himeelf, 
as the government standards are only ac- 
cessible to those in whose custody they may 
be placed. The second point he may as- 
certain by a long, tedious process which, 
in the hands of an expert provided with the 
proper facilities, becomes the work of a 
few minutes and is more accurately done. 
The case in question is but one of many 
that might be cited in which the time 
saved by properly tested instruments is 
beyond comprehension to any save those 
who are daily obliged to devote valuable 
time to this purpose, much to the detri- 
ment of the real work in hand. 

If the makers of scientific and other 
standard measuring apparatus are provid- 
ed with the proper facilitics for stand- 
ardization, there is at once established a 
high standard of excellence for such ap- 
paratus and which all makers will strive 
to attain. If it is known by the maker 
that the purchaser can at any time have 
such apparatus verified or tested for a 
nominal fee, the result can be imagined 
even by those entirely unfamiliar with the 
use or construction of such apparatus. 

The purity of sugar is determined by 
means of the polariscope, and, as the duty 
on sugar amounts to $60,000,000 annually 
and is based upon the readings of these in- 
struments, an error of one-tenth of one 
per cent in these readings would cause a 
corresponding error of $60,000 in the 
duty. 

In general, the hydrometer is an in- 
strument used to determine the specific 
gravity of liquids. 
graduated to indicate the percentage of 


Special forms are 
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alcohol in spirituous liquors and the reve- 
nue annually collected, amounting to 
$110,000,000, is based upon the readings of 
these instruments. Both the government 
and the distiller are therefore vitally in- 
terested in their accuracy. Other hy- 
drometers are used to determine the qual- 
ity of oils, acids, etc., and enter into the 
every-day transactions of chemists, phar- 
macists and manufacturers of these com- 
modities. 

These instruments now include stand- 
ard thermometers used by physicists and 
others in exact scientific investigations, 
physicians’ thermometers, pyrometers or 
the various instruments for the measure- 
ment of high temperatures, electrical and 
other thermometers for the measurement 
of low temperatures and devices for tem- 
perature regulation. 

The standard thermometer is an in- 
strument depending upon the expansion 
of gas. It is an instrument difficult to 
set and which can be used only by a 
trained scientist. It is rarely in practice 
used to measure temperature, but the 
graduations of all the above-mentioned in- 
struments are determined bv means of it, 
and are compared with it from time to 
time, since they are subject to frequent 
changes. The Kew Observatory, of Eng- 
land, standardized 17,962 clinical ther- 
mometers in the year 1897. In the same 
year the German Government tested 16,- 
329 thermometers at the Reichsanstalt and 
100,000 at the branch bureaus. 
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Protest Against Laying Manila 
Cable Overruled. 


The Eastern Extension Company, which 
controls the cable running from Hong 
Kong, China, to Manila, P. I., some time 
ago protested against the laying of United 
States cables in the Philippine Islands to 
connect with Manila, as under the Span- 
ish régime the privilege was granted to 
the company of exclusive rights in cable 
construction. The permission was accom- 
panied by but one reservation, which 
stated that the Spanish Government had 
the right to lay cables for state purposes. 

The United States cable-ship Burnside 
is to continue laying cables for the War 
Department, the United States courts hav- 
ing decided that the cable in process of 
construction is for state purposes, and 
that the Spanish concession is not violated 
thereby. The grant made to the cable 
company was put into effect immediately 
prior to the Spanish-American War, and 
extends over a period of 40 years. 
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Views, News 
and Interviews 


“I was startled the other day, and in 
an entirely new way,” said a prominent 
electrical engineer to a Review man. “The 
use of the telephone has become so much 
a part of my life that in talking with my 
friends and acquaintances every few days, 
I apparently kept up the acquaintance as 
of old when I used to see them more regu- 
larly. A few days ago I had occasion to 
visit an old-time friend of mine with 
whom I had talked probably once a week 
or oftener for the past three cr four years, 
but whom I had not seen during that 
period. When I met him I was startled. 
His black beard had turned gray, almost 
white, and he had changed in other re- 
spects, as was natural during the three or 
four years of that period, yet through the 
use of the telephone I had in my mind’s 
eye seen him as of old every time I had 
talked with him, and you may imagine 
how surprised, even shocked, I was to see 
this change in him. Did you ever have a 
similar experience? I imagine the in- 
creasing use of the telephone causes many 
of them. You hear the usual voice on 
the telephone and mentally picture the 
friend as he looked when you saw him 


last—which may have been a year or 
several years in the past.” 


Mr. Samuel Insull, president of the 
Chicago Edison Company, has been a 
recent visitor to New York city looking 
after the large manufacturing interests 
that he has here. Mr. Insull was presi- 
dent of the Electric Cab Company, of 
Chicago, which decided to retire from 
business, and states that the only reason 
for this was that the company did not 
find Chicago a profitable field of opera- 
tion. Mr. Insull is one of the most active 
of the electrical men of the day and since 
coming to this country some 20 years ago, 
at first being associated for a long period 
with Mr. Edison, has amassed a fortune 
through his able management of electrical 
properties. 


The Park Row Building, 13-21 Park 
Row, New York, has been transferred 
from the Park Row Construction Com- 
pany to the Park Row Realty Company. 
The revenue stamps on the certificate in- 
dicate a consideration of $4,100,000. 
This building, which is occupied by a 
large number of electrical engineers and 


electrical firms and companies, among 
them being the ELECTRICAL REVIEW, !8 
the tallest structure in New York and 
has the honor of having more offices an 

greater floor space than any other build: 
ing of its kind in the world. 7 
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N PIONEER POWER DEVELOPMENT AT 
ews NIAGARA FALLS. 
| | 
View BY ORRIN E. DUNLAP. 
A ie. The earliest power development known 
sid a pe to have been made at Niagara Falls was in 
ie Me 1750, whena small sawmill was built on the 
= = mainland opposite Goat Island by a party 
He rg: of French settlers. They were the pio- 
OT a neers in an industry which has grown to 
ae proportions unequaled at any other spot 
them miw yz in the world. While it is highly probable 
ni oir that small amounts of power were uti- 
r ti r: lized from that time on during succeeding 
pee Li years, there is no record of a substantial 
eo lou a plan for the development of the river’s 
Madara force being made public until about the 
| was er year 1840, when General Peter B. Porter 
| grapa and Augustus Porter devised a practical plan 
| in oier whereby man might avail himself of a 
g the e: portion of the rivers energy. In 1847 
tmz this plan was made public through a cir- 
n mr aoi: cular, and in general the plan outlined 
p tet was very similar to that now used by the 
pay Ina Niagara Falls Hydraulic Power and Man- 
[ wis ts ufacturing Company. 
ee This company’s central station is lo- 
a cated at the water’s edge down in the 
al ey gorge, and will be one of the interesting 
pieu * places for visitors to the Pan-American 
uaF Exposition to inspect the marvelous devel- 
Pie vpment of power at Niagara Falls. The 
water for the development of power is 
nt of Le taken from the upper Niagara River 
tet | nearly a mile above the Falls, and is con- 
y ptt ducted through an open canal through the 
one heart of the city to the edge of the high 
ras DS bank of the lower river. This canal has 
pats,” a width of from 70 to 100 feet, while its 
ve ft depth is from 10 to 14 feet. The water 
reas that flows through the canal passes to a 
did basin 300 feet back from the edge of the 
fe high bank. From this point it flows 
fate through two connecting canals to a fore- 
qi bay at the edge of the bank. It then enters 
ah penstocks, three in number, and plunges 
pte down to the turbines in the power-house 
[one 200 feet below. One of the penstocks of 
ee this plant has a diameter of eight feet, 
while the other two are 11 feet in di- 
Pari ameter, made of flange steel. One of 
on these penstocks hugs the cliff in its de- 
CM scent to the power station, while the other 


two stand out in column form. 

The power-house at the water’s edge 
is a stone building, 60 by 180 feet in di- 
mensions. It is built of stone excavated 
on the site, and in it is one of the clever- 
est installations to be seen at the Falls. 
When Pan-American visitors inspect it, 
it will contain 14 turbines of from 2,000 
to 3,000 horse-power each. They are 
mounted on horizontal axes with electric 
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generators coupled to each end. Visitors 
to this power-house are much impressed 
by the fact that all parts of the wonderful 
installation are in plain view. They can 
see the canal that conducts the water from 
the river, and they look upon the great 
penstocks that carry it from the forebay 
to the turbines. Down in the power- 
house all of the turbines and generators 
are on one floor in full view, and there is 
nothing left for the visitor to imagine. 
The head under which the wheels are op- 
erated is 210 feet, which is exceedingly 
high. 

The Niagara Falls Hydraulic Power 
and Manufacturing Company acquired 
possession of the property in 1877, but at 
that time it was not considered that a 
head of water such as that in use in the 
station to-day could be utilized. How- 
ever, in the eighties hydraulic engineer- 
ing made great strides, and makers of 
water-wheels began to understand that 


there was a growing demand for more eff- 
cient apparatus. Water-wheels to with- 
stand the awful pressure of Niagara’s 
waters were needed. In 1892 a head of 
120 feet was utilized on the company’s 
property, and in 1895 the present gener- 
ating station was begun. ‘The first sec- 
tion was completed with rapidity, and the 
second section was built. Now the third 
section, completing the plans for the sta- 
tion, has been finished. ‘That this should 
have occurred in time for the inspection 
of visitors to the Pan-American Ex- 
position is a piece of rare good 
luck, especially so when it is considered 
that the first great power-house of the 
Niagara Falls Power Company has also 
had its installation completed. 

On the lands of the Niagara Falls 
Hydraulic Power and Manufacturing 


- Company there are numerous industries 


utilizing the electrical, mechanical and 
hydraulic power, and the majority of 
them receive visitors. The mechanical 
power developed by this company is 360 
horse-power, the hydraulic power is 7,000 
horse-power, while the electric power is 
19,037 horse-power. Much of this elec- 
tric force is transmitted to the top of the 
high bank and applied to the manufacture 
of aluminum, chlorate of potash, bleach- 
ing powder and caustic soda in various 
factories there located. 

Of the industrial features of Niagara 
Falls, the power-house of the Niagara 
Falls Hydraulic Power and Manufact- 
uring Company is one of the most im- 


portant. 
~~ o____ 


New York Electrical Society. 

The New York Electrical Society will 
hold its next meeting at Havemeyer Hall, 
Columbia University, Thursday, April 25. 
Mr. C. F. Scott, chief electrician of the 
Westinghouse Electric and Manufacturing 
Company, will lecture on alternating- 
current motors, 
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Cables for the New East River 
Bridge, New York. 


On April 7 the John A. Roebling’s 
Sons Company took the first important 
step in the making and laying of the 
cables for the new East River Bridge at 
New York. The contract was awarded 
to the company several months ago 
and the preparation of plans and other 
preliminary work, as well as the main 
part of the contract which is to fol- 
low, is under the supervision of Mr. 
Charles G. Roebling, the president of the 
company, who is assisted by Mr. William 
Hildenbrand. The work done was the 
placing in position of the two and 
one-fourth-inch diameter ropes which 
support the temporary footbridge on 
Which the workmen will stand during 
the main work of cable-laying. Several 
methods of getting the first line across 
have been employed in the past, and kites, 
swimmers and other agents have been 
tried, but the method employed on this 
occasion is thought never to have been 
tried before, and is a distinct advance 
over all previous ones. The method 
adopted was to carry the drum containing 
the cable across the river on a float (one 
end having previously been secured) and 
pay out the cable, allowing it to rest on 
the river-bed until at the proper time it 
could be raised from the water and 
brought to the desired height by means of 
a stationary engine and drum. The first 
cable was successfully raised on April 11, 
the time required being only seven min- 
utes, navigation being, of course, sus- 


pended during that period. The re- 
maining cables, which were strung this 
week, were raised on succeeding days 
in a similar manner, there being lit- 
tle or no inconvenience to the shipping 
in the river. Mr. Roebling believes that 
both laying and raising of the cables were 
accomplished in record time. 


D 


Bequest to Armour Institute. 


Mr. J. Ogden Armour, on April 10, is 
reported to have announced to the Rev. 
Frank W. Gunsaulus, D. D., the presi- 
dent of Armour Institute, of Chicago, 
Ill., that he and his mother intended to 
give the Institute $1,000,000. Armour 
Institute was founded by the late P. D. 
Armour with an endowment of $2,500,- 
000, but when Mr. Armour died no fur- 
ther provision was made for the school, 
and Mr. J. O. Armour’s present gift of 
$1,000,000 will in all probability be used 
to extend the scope of the school in the 


fields of electrical and mechanical engi- 


neering. There is stated to be no truth in 
the rumor that the Institute is to be ab- 
sorbed by the University of Chicago, 
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Electric 


Railways 


An electric railroad will soon be built 
in Vermont, between St. Albans and 
Swanton, and from that city to St. Al- 
bans Bay, about 12 miles in length. It is 
expected to be in operation by July 1. 


The Chattanooga, Tenn., Electric Rail- 
way Company recently paid off $250,000 
of its bonded indebtedness, which is taken 
to mean the consolidation of its lines with 
that of the Rapid Transit Company, of 
Chattanooga. 


The recently incorporated Ellenville & 
Kingston Railroad Company, of New 
York, will build a standard-gauge road 
28 miles long to connect with the Ellen- 
ville branch of the New York, Ontario & 
Western steam lines, and will operate the 
system by electricity. | 


Mr. A. L. Johnson is agitating three- 
cent street car-fares in Cleveland, Ohio, 
and he and Mr. Martin Mullen, of that 
city, are reported to be interesting eastern 
capitalists in the proposition, their idea 
being to ask for franchises to parallel the 
existing lines of electric street railways 
throughout the city. 


The North Jersey Street Railway Com- 
pany and the United Electric Railway 
Company will probably consolidate. The 
North Jersey is a consolidation of all the 
street railroad companies in Essex, Hud- 
son and the adjoining counties, while the 
United controls all the electric lighting 
and power companies in the same territory 
and beyond. 


Current rumors in Cape May, N. J., 
state that the Philadelphia & Reading 
Railroad Company has a corps of sur- 
veyors at work there surveying for the 
projected beach trolley line, which will 
run along the Delaware Bay side of the 
county from the Cape May court-house to 
Cape May Point, connecting there with 
the beach front trolley. When completed 
the road will be about 10 miles long. 


It was decided by the directors of the 
Bergen, N. J., Turnpike Company at a 
recent meeting to accept the franchise of- 
fered by the towns of West Hoboken and 
Union Hill, and the townships of North 
Bergen, Fairview and Ridgewood Park, 
for the establishment of a new electric 
trolley line between Hoboken and Hacken- 
sack. The directors also decided to raise 
$1,000,000 with which to build the road. 


Plans are being made in Ottumwa, 


Iowa, to-convert the abandoned Chicago, 
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Burlington & Quincy tracks between Ot- 
tumwa and Agency City into an electric 
line, over which cars will be run every 30 
minutes. The plan now is to use the old 
Fort Madison tracks from Sugar Creek 
to the old depot and make connection 
from there to Main street with the city 
electric lines. By doing this the only 
part of the road to be constructed will be 
about a block in length, which is necessary 
to connect the two. 


A franchise has been asked of the city 
councils of Deadwood, Lead and Spear- 
fish, S. D., to permit a company, which 
will soon be formed, to build an electric 
railway through the streets of these three 
towns. Altogether the road will cost 
about $400,000, and the Deadwood pro- 
moters have received sufficient guarantees 
from Chicago and New York capitalists 
to build and equip the line, which, when 
complete, will give a railway service to 
Pluma, Terraville and Central City from 
the three towns named. 


The recently incorporated Genesee, 
N. Y., & Orleans Railway Company, 
which was chartered a few days ago for 
$350,000, will build an electric surface 
railroad 27 miles long, from Batavia to 
Point Breeze. The directors of the new 
company are George W. Aldridge, John 
H. Gregory, Houston Barnard, George 
Wilder, Frederic P. Allen, Charles H. 
Babcock and John F. Kinney, of Roch- 
ester; Charles E. Hart, of Albion, and 
James M. Aiken, of Barre, Orleans Coun- 
ty. The principal office of the company 
will be at Albion. 


The recently incorporated Philadel- 
phia, Trenton & New York Railroad Com- 
pany (electric) will be built as soon as the 
weather permits, part of the road being 
already mapped out. From the terminus 
of the Trenton, Lawrenceville & Prince- 
ton Railroad Company, already con- 
structed, to the New Jersey side of the 
Calhoun street bridge across the Delaware, 
is about a mile, and the company expects 
to begin work on that section within a 
very short time, running over the bridge 
into Philadelphia. The directors of the 
company include Messrs. Gardner H. 
King and L. C. Case, of Trenton. 


A franchise was recently granted by 
the county commissioners of Union 
County, Ohio, to the Union Electric Rail- 
way Company to operate three electric 
railroad lines along certain pikes in that 
county. The board of directors of the 
company includes Messrs. C. M. Buchan- 
an, of Pittsburgh, Pa., who is also presi- 
dent, and Mr. Thomas M. Kerr, of Co- 
lumbus, who is treasurer of the company. 
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The three lines will aggregate 53 miles 
in length and their estimated cost is over 
one million dollars. The power-house 
and car barns alone are to cost $75,000. 


After the plans of the capitalists who 
are back of the projected electric railway 
from New York to Pittsfield, Mass., are 
successfully carried out, direct trolley 
communication will be had between the 
two cities, a distance of 175 miles. Sev- 
eral New Yorkers are said to be inter- 
ested in the project, and the proposed 
route has been already surveyed. Starting 
at Ashley Falls, Mass., where it will con- 
nect with the lines of the recently or- 
ganized Berkshire Electric Street Rail- 
way Company, the road will go through 
Norfolk, Goshen, Litchfield, Bantam 
Lake, Morris, Bethlehem, Woodbury, 
Southburg, Monroe and Huntington to 
Bridgeport, and thence to New York. 


A bill was recently introduced into the 
state legislature at Albany, N. Y., by 
Assemblyman Lynn, relating to an amend- 
ment of the railroad law regarding the 
acquisition of property by strect surface 
railroads. The bill is said to take out of 
the present law the provision which pre- 
vents surface railroads from acquiring the 
property by condemnation, and is designed 
to place surface roads on an equality with 
steam lines. Mr. Lynn is said to have 
stated that there are a number of places 
in the state where the electric roads could 
compcte with steam lines and bring down 
the rate of transportation if they had the 
right of condemnation proceedings which 
the steam roads possess. The bill was 
hotly contested at both its first and second 
reading, and is meeting with such opposi- 
tion that its passage is regarded as some- 
what doubtful. - 


Capitalists in Alton, Ill., are said to be 
projecting an electric railway from that 
city to St. Louis, Mo., and negotiations 
are now in progress for constructing an 
electric railway from Alton to Granite 
City. Connections will be made from 
there with the street railway that runs 
from East St. Louis to Granite City, and 
President Porter, of the Alton Railway, 
Gas and Electric Company, recently stated 
that the new electric line will probably be 
built before the opening of the St. Louis 
Fair, in 1903. The financiers who are 
interested are the same men who financed 
the Alton Railway, Gas and Electric 
Company, which owns the street railways, 
electric lighting, gas and hot-water heat- 
ing systems in that city and the suburbs, 
and whose investments in the past five 
years in Alton have aggregated about 
$700,000. 
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Electric 
Lighting 


A new power-house will be erected in 
the near future at Waterbury, Ct., by the 
Connecticut Electric Lighting and Power 
Company. 

A bond issue to the amount of $500,000 
will be made soon by the Dayton, Ohio, 
Electric Light Company to provide for 
improvements to its plant. 


The city of Harbor Springs, Mich., has 
recently decided to install an electric 
lighting plant at a cost of about $10,000. 
Particulars may be had of the city clerk. 


A municipal electric lighting plant is 
to be erected in Sellersville, Pa., at a cost 
of about $12,000. The plant when com- 
pleted will be owned by the municipality. 


An ordinance has been introduced re- 
cently into the common council of Colum- 
bus, Ohio, to provide for a bond issue of 
$132,000 for a municipal electric lighting 
plant. 

A franchise has been applied for in 
Saugerties, N. Y., by the Saugerties 
Lighting Company, which has asked the 
common council for its permission to 
erect a plant. 

Reports from Boston, Mass., state that 
the Cambridge Electric Light Company 
is soon to erect a new power-house at 
Western avenue and Blackstone street to 
develop about 10,000 horse-power at a cost 
of about $250,000. 


Messrs. J. S. Bartlett and Walter Ab- 
bott, both of Boston, Mass., and S. S. 
Streeter, of Concord, N. H., are said to 
have purchased the plant of the Concord 
Land and Water Power Company with a 
view to maintaining an electric lighting 
system. 


One of the two bills recently drawn by 
the city attorney of Bristol, Tenn., and 
which will be presented to the state legis- 
lature at its next session provides for a 
$25,000 bond issue, to be applied to the 
construction and equipment of an electric 
lighting plant to be owned by the city. 

Reports from San José, Cal., state that 
it is likely that the common council will 
be asked at its next sitting to increase the 
electric lighting estimate for the city 
from $50,000 to $65,000. The first esti- 
mate was but roughly figured and the 
new one is based upon careful calcula- 
tions by thoroughly practical men. 


A contract has been closed recently by 
the Oakland, Cal., Gas, Light and Heat 


ELECTRICAL REVIEW 


Company with the Bay County Power 
Company, by which the former concern 
gets control of all the electric lighting and 
power in Alameda County. The Oakland 
company already has a contract with the 
Standard Electric Company, under which 
the latter now operates. 


Bids will be considered until about 
May 1 for the erection of a plant with a 
capacity of 50 2,000-candle-power are and 
#,000 16-candle-power incandescent lamps 
by the Frenchtown, N. J., Electric Con- 
struction and Maintenance Company. The 
bids must fall within $15,000 and the 
company’s engineer who will receive them 
is John Hyde, Jr., of Trenton, N. J. 


Reports from Knoxville, Tenn., state 


that the Knoxville Power Company has. 


been granted permission to throw a dam 
across the Little Tennessee River, and to 
build a transmission line from Knoxville 
to Sevierville—a distance of about 20 
miles—for lighting the two cities. The 
cost of the work will be in the neighbor- 
hood of $800,000, and it is stated that 
ex-Congressman J. C. Honk is inter- 
ested. 


By a consolidation of all the principal 
electric and gas lighting and heating in- 
terests in the city of Montreal, Canada, a 
corporation was formed on April 4 which 
will be known as the Montreal Light, 
Heat and Power Company. The new 
company will have a capital stock of $17,- 
000,000 and is expected to absorb the 
Montreal Gas Company, Chambly Manu- 
facturing Company and the Royal Elec- 
tric Company. 


The combination of the Cincinnati, 
Ohio, electric lighting companies, is 
said now to be assured, as the di- 
rectors of the various companies inter- 
ested have accepted the offer of terms 
made by the North American Company. 
The companies concerned in the transac- 
tion and the percentages which the arbi- 
trators are: Cincinnati Gas Light and 
Coke Company, 68.80; the Cincinnati 
Edison Electric Company, 27.65; the 
Jones Brothers Electric Company, 3.20; 
the Brush Electric Light Company, .05; 
the First Cincinnati Edison Electric Com- 
pany, .30; total, 100. In money, the values 
of the percentages are Cincinnati Gas 
Company, $19,264,000; Cincinnati Edison 
Company, $7,742,000; Jones Brothers 
Company, $896,000; Brush Electric Com- 
pany, $14,000; First Cincinnati Edison 
Company, $84,000; total, $28,000,000. 
The total capital of the new organization 
will be $28,000,000, and several extensions 
to increase the business are proposed. 
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Automobiles 


One cow, two dogs, three sheep, 16 pigs 
and 23 chickens were killed, and a stone 
wall and hay cart seriously damaged in 
the recent automobile race from Berlin, 
Germany, to Aix-la-Chapelle. 


An automobile contemporary states that 
“G. H. Lockwood, a peripatetic Socialist, 
has a project for acquiring a specially de- 
signed motor wagon to assist him in 
spreading his gospel. Besides cooking 
and sleeping apartments for the evan- 
gelist himself, it will carry a graphophone 
and other specialties.” 


A new automobile club hag come into 
existence in Massachusetts, and is known 
as the Automobile Club of New England. 
Its headquarters have been established at 
the house formerly used by the Suburban 
Club at Brookline, and the stable which 
was formerly devoted to the horses and 
rigs of the members of the old club affords 
a convenient storage for the automobiles, 
and a skilled mechanic in attendance has 
been retained to look after the necessary 
repairs. 


Automobiles are to be employed by the 
United States Post Office Department in 
transferring mails from the Federal 
Building in Buffalo to the Pan-American 
Exposition grounds, and proposals have 
been asked for on the following terms: 
The distance is 4.25 miles. Not less than 
five nor more than seven round trips are 
to be made each day, the vehicles run- 
ning according to schedule between 4 4. M. 
and 11 P. M., the running time for each 
trip each way being not over 35 minutes, 
exclusive of loading and unloading. 
Each machine must have a capacity of 
800 pounds of mail matter. The service 
will begin on April 15 and continue until 
November 15, the department reserving 
the right to discontinue the service before 
November 15 if such a step is considered 
advisable. 


Press despatches from Managua, Nica- 
rauga, state that the United States con- 
sular agent at Matagalpa, Mr. Isaac Man- 
ning, has, with Messrs. W. H. de Lavig- 
ney and William Delany, owners of large 
coffee estates, obtained large concessions 


from the Nicaraguan Government to the — 
. Compania de Transportes de Matagalpa, 


for the purpose of operating a train of 
freight cars loaded with coffee by an auto- 
mobile. The gentlemen are attempting 
to get the Nicaraguan Government to give 
them $20,000 in installments. 
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THE AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 
(Continued from page 488.) 
Each rib is made independent by tying 
the ends with the main cross-bare, and 
not depending on any centre conductor 


or support, thus giving a low internal re- 
sistance. 


Mr. M. R. Hutchison: 


Akouphone and akoulalion — Micro- 
telephonic instruments so constructed as 
to reproduce and intensify sounds and still 
preserve their quality. 

Professor S. P. Langley: 


Bolometer drawings and diagrams show- 
ing construction and principles employed, 
Smithsonian reports of astrophysical ob- 
servatory, photos and large map of solar 


spectrum. Two large pictures of Aéro- 
drome. 


Professor Frank A. Laws: 


Radiographs of alternating - current 
wave forms and oscillatory discharges— 
These radiographs were made by the use 
of cathode ray tubes of the Braun pat- 
tern. 

Mr. Otto T. Lewis: 


1. Electric furnace—The furnace con- 
sists of several terra-cotta cylinders about 
two inches in diameter and one-half inch 
thick, around which is wound platinum 
wire of 22 B. & S. gauge. The wire is 
put on in four circuits, so that as the re- 
sistance increases with the heat, the cir- 
cuits may be thrown from series to paral- 
lel. The cylinders have longitudinal and 
vertical motions, and are held in position 
by clamps. 

2. Ohmmeter—An instrument for mak- 
ing direct measurements of electrical re- 
sistances, from 10,000 to 10,000,000 
ohms. 

3. Fifty-five-centimetre Wimshurst in- 
fluence machine—This is shown with Pro- 
fessor Ryan’s apparatus, in Room 510, 
third floor. 

Mr. Herbert Lloyd: 


Cells of a especial form of chloride ac- 
cumulator designed for traction purposes 
as used on the Thirty-fourth street cross- 
town line, New York city. Oxide cells for 
vehicle purposes. Specimen plates were 
shown. 

Mr. H. R. Palmer: 

Fac-simile picture telegraph in oper- 
ation—A system whereby half-tone pic- 
tures, sketches, handwriting, etc., can be 
transmitted over long distances, employ- 
ing ordinary telegraph circuits. The 
original picture is enlarged for the pur- 
pose of transmission and when received is 
photographically reduced to its normal 
size, thus giving an exact reproduction of 
the original. ‘lhe enlargement is for the 
purpose of obtaining a greater contact sur- 
face for the transmitting stylus. 

Messrs. Frank Perret, J. A. Barrett and 
W. H. Meadowcroft: 

Storage battery made on a unit system, 
whereby cells of different sizes are built 
up of universal units of definite capacity. 
Purely Plante formation. No oxidizing 
agents are used and nothing but pure 
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lead sulphuric acid and water are em- 
ployed for the process of construction. 


Dr. Michael I. Pupin: 


Original apparatus used in developing 
the recent invention for the improvement 
of long-distance land and ocean telephony, 
consisting in the location of inductance 
coils in the line at distances which are 
definite small fractions of a current-wave 
length. 

Colonel Samuel Reber, U. S. A.: 

1. Wireless telegraphy in operation, em- 
ploying methods and improvements as 
worked out for the use of the United 
States Government. 

2. United States Army field telephone 
and telegraph kit used in the Cuban and 
Philippine campaigns. 

Mr. L. T. Robinson: 


Wave-form indicator—An instrument 
consisting of a small synchronous motor 
in connection with suitable commutating 
devices used for determining the wave 
shapes of alternating current. 


Mr. Martin Rice: 


New X-ray apparatus, employing a 
modified form of Wehnelt interrupter. 


Professor Harris J. Ryan and Professor 
J. O. Phelon: 


Radiographing of alternating-current 
waves—A method for securing stationary 
and continfious diagrams or cards of alter- 
nating-current values, which are con- 
veniently recorded by means of a simple 
form of pantagraph that is run over the 
luminous diagram and operates a lead 
pencil (Wimshurst machine furnished by 
Mr. Otto T. Louis). 


Mr. H. F. Sanville: 


A copper-splicing machine—A portable 
and self-contained splicing press, with in- 
dependent pump and flexible hose, used 
for making a solderless splice in wires and 
cables, forming a cold weld. This ma- 
chine has an ability to give a pressure of 
20 tons per square inch in the weld. 


Mr. E. T. Schoonmaker: 


A floating magnetic field—A demon- 
stration of the field is to be given so that 
the particles of iron will appear to be in 
aerial suspension about the pole. 


Mr. Elmer A. Sperry: 


Types of storage battery for automobile 
work, with diagrams of discharge curves. 


Mr. Nikola Tesla: 


Some experiments with an electric 
oscillator. Very beautiful experiments 
were given before a large audience in 
Havemeyer Hall. 


Professor Elihu Thomson: 


1. Dynamo static machine—This ma- 
chine contains a small direct-current mo- 
tor, the windings of which are tapped 
and connected to two rings giving a pri- 
mary alternating current for the operation 
of a step-up transformer which gives a 
secondary current of about 20,000 volts, 
being capable, however, of regulation, 
through a wide range. The tops of the 
alternating-current waves of high po- 
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tential obtained from this secondary trans- 
former are used to charge a number of 
glass plate condensers in parallel. The 
rotating frame synchronously driven with 
the motor makes the connection to the 
condensers periodically and in synchron- 
ism with the alternating current. The 
connection by the rotating frame is alter- 
nately in parallel and in series, condenser 
plates being charged to 15,000 volts with 
10 in parallel, and giving 150,000 volte 
when connected in series. The machine 
therefore furnishes from low-pressure 
direct-current, high-potential discharges 
of definite polarity at the discharged ter- 
minals. 

2. A new rotary electrical apparatus 
consisting of an iron sphere heavily elec- 
troplated with copper and mounted so 
that it may revolve on any axis or in any 
plane. Surrounding this sphere are three 
coils in planes at right angles to each 
other. By suitably energizing these coils 
with polyphase current the sphere may be 
made to revolve on any axis or in any di- 
rection, or it may be said to illustrate a 
three-dimension polyphase system. This 
apparatus illustrates the principles of the 
gyroscope and Bohnenberger sphere. 


3. An illuminated disk mounted on a 
shaft free to rotate and having applied to 
it in special ways alternating-current 
magnetic fields, the rotations of the. disk 
involving interesting paradoxes. 


Mr. Fitzhugh Townsend: 

Alternating-current wave tracer—In 
this device the contact is made during 
one-half of the period in contradistinc- 
tion to the instantaneous contact method 
ordinarily employed. 

One of the most interesting of the ex- 
hibits was that of Mr. Hewitt. He ex- 
hibited electric lighting from incandescent 
vapor enclosed in tubes, the light being of 
astonishing brilliancy and steadiness. In 
these lamps Mr. Hewitt has obtained eff- 
ciencies as great as from 0.5 to 0.32 watt 
per candle-power. The lamps consist sim- 
ply of glass tubes filled with mercury 
vapor and having a negative electrode of 
mercury and a positive electrode of iron 
at opposite ends of the tube. For some 
time past Mr. Hewitt has pursued ex- 
periments looking to the production of a 
highly efficient light of this character and 
his investigations have led him to study 
closely the laws of vapor conductivity. 
Some of these laws, as he has formulated 
them, are exceedingly curious. For each 
vapor there is a density corresponding to 
maximum conductivity, but for each one 
there also holds good the extraordinary 
law that when they are confined in cylin- 
drical tubes the conductivity varies as the 
diameter of the tube and not as its 
area. There is also a curious effect 
noticed in that each vapor, at a given 
density, seems to possess a kind of critical 
breakdown point of voltage, so that mm 
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effect wide differences in current-flow 
may be produced with exceedingly small 
changes in impressed electro-motive force. 
Virtually this makes the vapor tube act 
like a conductor whose resistance varies 
inversely as the current flows through it. 
An interesting feature was the intro- 
duction of red into the spectrum of the 
light obtained by the use of red reflecting 
screens. The vapor spectrum of mercury 
consists of a number of lines in the yellow, 
greenish and blue parts of the spectrum, 
but there is no radiation in the red 
part. In consequence, the light emitted, 
though extremely brilliant, is of a dis- 
agreeable bluish-green color, but this ef- 
fect may readily be corrected, as was 
demonstrated, by the introduction of rc- 
flecting screens of a deep red color, these 
adding the necessary element to produce 
a fairly normal distribution of color, One 
of the tubes shown was burning at about 
1,000 candle-power on a 115-volt, direct- 
current main. For lighting these tubes 
Mr. Hewitt uses the ordinary direct-cur- 
rent supply systems at from 100 to 200 
volts, the tube being started by an in- 
stantaneous wave of high potential, gen- 
erated either by means of a Wehnelt in- 
lerrupter or any other convenient ap- 
pliance. 

Mr. Nikola Tesla exhibited some ex- 
ceedingly beautiful and brilliant phenom- 
ena of high-frequency and high-tension 
currents and showed his oscillators at 
work. These experiments were a repeti- 
tion of those which Mr. Tesla has lately 
been making in connection with the con- 
tro] and direction of these extraordinary 
currents and elicited great interest and 
applause. Discharges of several feet in 
length were shown from the terminals of 
a resonating oscillator and vacuum lamps 
lighted at some distance from the energiz- 
ing apparatus. 

E 

Three-Cent Fares for Cleveland. 

Mr. Martin Mullen, a retired coal mer- 
chant, and Mr. Albert L. J ohnson, the 
electric railway promoter and a brother of 
the Mayor of Cleveland, Ohio, are agitat- 
ing the three-cent street car-fare for that 


city, and Mr. Johnson says that he in- 
tends to double the size of the cars now in 
use, purposing to parallel the lines of the 
old companies, expecting no trouble in 
getting a franchise. Mr. Johnson believes 
that he will be able to demonstrate to the 
people of Cleveland that the three-cent 
fare is not only feasible, but a profitable 
venture both to people and railway com- 
pany. 


The newly incorporated Batavia, N. Y., 
Albion & Lake Ontario Railway will have 
a total length of 27 miles, its termini 
being at the intersection of Jackson and 
Ellicott streets in Batavia, and Point 
Breeze in Orleans County. 
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Death of Professor H. A. Rowland. 

Professor Henry A. Rowland, of the 
Johns Hopkins University, died suddenly 
at his home, in Baltimore, Tuesday, April 
16. 

The cause of death was a general break- 
ing down of the system. Although the 
professor had been in ill health for several 
months, it was not until a few days ago 
that his symptoms became at all alarm- 
ing,and his death was entirely unexpected. 
Henry Augustus Rowland was born in 
Honesdale, Pa., November 27, 1848, and 
was graduated from Rennselaer Polytech- 
nic Institute in 1870 as a civil engineer, 
engaging during 1871 in surveying a rail- 
road in western New York. He taught for 
a time in Wooster University, but in 1872 
retumed to the Institute as instructor in 
physics, becoming assistant professor in 
1874. He then spent a year abroad, study- 
ing with Helmholtz in Berlin and in ex- 


amining physical laboratories in Europe. 
In 1876 he accepted the chair of physics 


HENRY A. ROWLAND. 


with charge of the laboratory at the Johns 
Hopkins University, and since then he had 
held that place. He was a member of the 
electrical congress that met in Paris in 
1881, and served on the jury of the elec- 
trical exhibition there in that year, and for 
his services was made a Chevalier of the 
Legion of Honor. About 15 years ago he 
gained world-wide reputation by his large 
diffraction gratings, which are ruled, by 
a method of his own, directly on concave 
mirrors. An image of the spectrum is 
thus produced without the aid of lenses. 
According to his method as many as 48,- 
000 lines to the inch can be made. The 
photographs of the solar spectrum that he 
succeeded in making with these gratings 
surpass anything else of the kind that has 
ever been done. In 1889 he was chosen 
president of the American Physical So- 
ciety, and in 1895 and 1896 was given 
the honorary degree of LL.D. by Yale 
and Princeton universities, respectively. 
He leaves a widow and three children. 
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General Electric Profits. 

The report of the General Electric Com- 
pany for the fiscal year ended January 31 
shows profits, including $419,066 from the 
sale of securities, and after deducting all 
expenses and allowances for depreciation 
and losses, of $6,243,792. Dividends on 
the preferred and common stock and in- 
terest on debentures were $1,968,289, 
leaving a balance of $4,275,502, which has 
been carried to surplus account. The pre- 
vious balance was $2,353,031, making the 
Present surplus $6,628,533. The orders 
received during the year aggregate $27,- 
969,541, against $26,323,626 the previous 
year and $11,170,319 in the year ended 
January 31, 1897. The number of em- 
Ployés in all the works of the company is 
over 12,000. There were expended in the 
year for new patents, patent expenses and 
patent litigation, $360,259. | 

In addition the patents and good will 
of the Siemens & Halske Electric Com- 
pany of America, the Marks Enclosed Arc 
Lamp Company and other concerns were 
acquired at a cost of $604,672, making the 
total expended on this account $964,931. 
In the last previous annual report patents, 
franchises and good will were carried at 
$2,000,000. The bookkeeping profit of the 
difference between the par of $3,763,000 
debentures and $3,124,300 par of common 
stock issued therefor was credited to pat- 
ents and good will. The amount is $618,- 
057. There was written off on the same 
account $346,874, a total of $964,931, 
leaving the patents, franchises and good 
will standing on the books at the end of 
the year, $2,000,000, the same as at the 
beginning of the year. The three plants 
of the company now occupy 180 acres, 
and the total factory floor space of the 
buildings is approximately 2,362,000 
square feet. The book value of these 
plants is $1,858,044, which is less than 
80 cents per square foot of all the manu- 
facturing floor space. 


Sale of the Anchor Electric Company. 


The entire stock, good will and lease of 
the Anchor Electric Company, of Boston, 
were sold at auction, April 16, by the re- 
ceiver, James E. Leach, to George O. 
Proctor, formerly president of the com- 
pany. The price paid was $17,100. 


Mr. Alexander W. Sharman, the Lon- 
don electrical expert of Lloyds, will sail 
for Egypt shortly after his return to 
London. Mr. Sharman stated recently 
that he did not know exactly what he 
would do in Egypt as his orders had not 
yet been fully explained to him, but it is 
known that his work will be in connection 
with wireless telegraph apparatus and is 
commonly supposed to have some connec- 
tion with government matters, 
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Telephone and 
Telegraph 


A new company has recently been incor- 
porated for $3,000 in New Berlin, N. Y., 
to install a local telephone service. 


A new Kansas incorporation is that 
of the Hutchinson Telephone Exchange, 
for $25,000, incorporated by M. W. and 
W. S. Clay, E. J. Stearns and others. 


Reports from Ohio state that the Star 
Telephone Company has sold its Richland 
County interests and its Mansfield fran- 
chise to the United States Telephone 
Company. 

A telephone line will be built between 
Darien, N. Y., and Bennington during 
the coming season, and it is said that this 
will relieve the town of Bennington “of 
the distinction of being the only town in 
Wyoming County without telephone serv- 


ice.” 


A $6,000 stock company has been 
formed in Winder, Ga., by Judge Rus- 
sell, M. D. Irwin and T. C. Dunn, to 
establish a local telephone exchange. As 
soon as the work is completed a line will 


be run from Winder to Athens and At- 
lanta. 


A new corporation known as the Over- 
land Telephone Company is said to be 
preparing for the construction of a tele- 
phone line from Borden to Henryville, 
Ky., by way of Nenze. It is said that the 
line will connect all the berry and fruit 
farms in that part of the country, and the 


rate charged for the service will be 
nominal. 


A telephone line will soon be established 
between Sunny Side and North Yakima, 
Wash., by the Inland Telephone and Tele- 
graph Company. The company is said 
to have assured its patrons in the latter 
town that a night service will be given 
in the near future, and that as fast as 
possible the system will be enlarged and 
improved. 

Reports from Zanesville, Ohio, state 
that the 30 days of open stock books, dur- 
ing which time the company’s shares were 
offered for popular subscription, resulted 
in the taking up of every dollar’s worth 
of stock. A portion of the company’s 
equipment is already on the ground and 
active operations will be begun in a few 
days. 

The new telephone exchange of the 
local Bell company in Rochester, N. Y., 
is practically completed, so far as the 


building construction goes, and the elec- 
trical contractors are now installing the 
necessary apparatus and making the re- 
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quired wire connections. Because of the 
sharp competition between the two local 
telephone companies, a large number of 
people have been induced to become sub- 
scribers on account of the cut rates. 


Two telephone companies are reported 
to have been recently incorporated in 
Austin, Tex., one being known as the 
Austin Telephone Company, with a 
capital stock of $1,000,000, and the other 
as the Austin City Telephone Company, 
with a capital of $100,000. The incor- 
porators of the former company are 
Messrs. J. E. Boynton, J. B. Earle, C. H. 
Rose and others, and those of the last- 
named corporation, Z. B. Campbell, H. G. 
Baker and others. 

Reports of the wire mileage construc- 
tion of the Erie telephone system in the 
year 1900 shows the following condition: 


Fole Wire 

Miles. Miles. 
Exchange ......soseccscsooo 625 73,027 
Long-distance ......ssssoss 2,585 25,907 


3,21 98,934 

Of the 98,934 miles of wire constructed 

during the year, 45,957 miles were put un- 
derground. 

On December 31, 1900, the system had in 
operation: 


Pole Wire 

Miles. Mile . 
Exchange .......ccccecccee 3,915 198,470 
Long-distance ........ssess. 17,207 95,574 


TOI searen ETNON 21,122 294,044 
Of the 294,044 wire miles, 95,906 are work- 
ing underground. 


> 
The Extension of the Telephone 
Business. 

In the annual report of the American 
Telephone and Telegraph Company for 
the year ending December 31, 1900, it was 
shown that there had been expended dur- 
ing that year for new construction by 
this company and its licensees the amount 
of $28,862,970.85. This is a larger 
amount than was necessary for the pre- 
ceding six years for the same companies. 
In an interesting communication review- 
ing these figures in a comparative way 
in the New York Commercial of recent 
date, Mr. Fred Deland, of the Federal 
Telephone Company, of Pittsburgh, says: 

From January, 1885, to December 31, 
1893, the year the fundamental Bell pat- 
ent expired, $42,000,000 was expended 
upon the extension and betterment of their 
plant, the larger items of which aggre- 
gated in round numbers as follows: 
Overhead and exchange construction, $12,- 
000,000; subways and cables, $14,500,- 
000; buildings, $6,000,000; toll lines, $9,- 
000,000. 

Since January 1, 1894, the Bell com- 
panies, not including the Long-Distance 
company, have expended $107,508,409 in 
new construction, distributed as follows: 


PROM octet ote Ge nv Adie ea annie $4.549,000 
EE Ske cee eeealnewaed 14,151,000 
1896 reas ec E tae 9,437,853 
PO Tice ceete es eee 10,191,245 
PROG alee Cotten lannaa enti denis 14,213,207 
1899 O eb sccoae 26,103,133 
1900 soe ees tae ee ease an 28,862,971 


Hence, the statement that not less than 
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$30,000,000 will be expended in construc- 
tion work each year is quite reasonable. 
For, though more exchange circuits were 
strung in 1900 than the total number in 
service in 1893, and though nearly as 
many new telephone stations were added 
last year (167,934) as the total of all sub- 
scribers connected to all Bell exchanges 
in 1891, yet published estimates of con- 
struction work planned to be completed 
before the close of 1902 throw far in the 
shade the remarkable growth presented 
in this year’s annual report. 

As the total capitalization of these com- 
panies now exceeds $300,000,000, the fol- 
lowing tabulated statement is interesting 
when the fact is recalled that in 1885 the 
total capitalization of all the licensee 
companies was only $53,000,000, and that 
of the parent Bell $10,000,000. In the 
pertinent phraseology of the day, the Bell 
companies have finally been aroused to a 
condition of affairs as marvelous as it is 
encouraging to the telephone user. Tabu- 
lation: 


American Telephone and Telegraph Com- 
pany (parent Bell), from $75,000,000 to $100,- 
000,000. 

New York Telephone Company, New York 
city, from $16,000,000 to $30,000,000. 

New York & New Jersey Telephone Com- 
pany, Brooklyn, from $7,707,000 to $15,000,- 
000. 


New England Telephone Company, Bos 
ton, from $15,000,000 to $20,000,000. 

Bell Telephone Company, of Philadelphia, 
from $4,000,000 to $8,000,000. 

Central District and Printing Telegraph 
Company, Pittsburgh, from $4,000,000 to 
$7,500,000. 

Chicago Telephone Company, Chicago, 
from $10,000,000 to $15,000,000. 

Michigan Telephone Company, Detroit, 
from $2,500,000 to $10,000,000. 

Hudson River Telephone Company, Albany, 
from $2,000,000 to $4,000,000. 

Pacific States Telephone Company, San 
Francisco, $10,000,000 to $20,000,000. 

Rocky Mountain Bell Telephone Company, 
Salt Lake City, from $1,000,000 to $2,500,- 
000. 

Colorado Telephone Company, Denver, 
from $1,500,000 to $3,000,000. 

City & Suburban Telephone Company, 
Cincinnati, from $2,000,000 to $3,000,000. 

Bell Telephone Company, of Buffalo, Buf- 
falo, from $2,000,000 to $5,000,000. 

Cleveland Telephone Company, Cleveland, 
from $1,000,000 to $4,000,000. 

Central Pennsylvania Telephone and zA 
ply Company, Williamsport, from $1,000,00 
to $1,500,000. 

ern Telephone ad Milwaukee, 
from $3,000,000 to $10,000,000. 

aay Telephone Company of Canada, 
Montreal, from $3,000,000 to $10,000,009 | 

Central New York Telephone and Tele 
graph Company, Utica, from $750,000 to 
$1,000,000. Chi- 

Central Union Telephone Company, 
cago, from (?) to $10,000,000. . 

Chesapeake & Potomac Telephone Com 
pany, Washington, from (?) to $4,000,000. 

Cumberland Telephone Company, Nas 
ville, from (2?) to $6,000,000. 


lowa Telephone Company, Des Moines,” 


from (7?) to $1,000,000. 
Nebraska Telephone Company, Omaha, 


from (?) to $1,500,000. 


Bell Telephone Company of Missouri, Bt. 
Louis, from (7?) to $2,000,000. 

Missouri & Kansas Telephone Company, 
Kansas City, from (7?) to $1,500,000. 
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A MODERN TELEPHONE EXCHANGE. 


—— — 


THE NEW SWITCHBOARD OF THE BELL 
TELEPHONE COMPANY, AT 
BUFFALO, N.Y. 


— —- 
———a 


An event of considerable interest in 
electrical and telephone circles took place 
recently in Buffalo, when the Bell Tele- 
phone Company, of that city, placed in 
service its new switchboard located in its 
main, or Seneca street, exchange. In the 
belief that some information in regard 
to this new installation will be of interest, 
representing, as it docs, all that is latest 
and most improved in the telephone field, 
there is given here some description of it, 
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Henry M. Watson, president of the tele- 
phone company, and a number of invited 
guests, the transfer was made to the new 
office. The time consumed in this work 
was less than two minutes, during which 
period over 3,200 subscribers were dis- 
connected from the old board and con- 
nected into the new, and service from the 
latter started. 

As will be seen from the illustration, 
the new switchboard extends around three 
sides of the operating room. At the pres- 
ent time there is room at the switchboard 
proper for 42 operators, which number 
can be increased, as the business grows, 
to 72 operators. In addition to the above 
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from a large storage battery located in the 
exchange. This battery is charged by 
special generators of large size, driven by 
direct-coupled motors, as shown in the 
illustration. 

Signaling the central office from a sub- 
scriber’s station is accomplished automat- 
ically by simply removing the telephone 
from the hook. This act causes a lamp 
to light over the answering jack in front 
of the operator. When the latter answers 
the subscriber with one of her answering 
cords to find out what number he wishes, 
this lamp is extinguished. Upon learning 
from the subscriber the number desired, 
the operator first tests the line called for 


THE MAIN SWITCHBOARD OF THE BELL TELEPHONE COMPANY'S SENECA STREET EXCHANGE, BUFFALO, N. Y. 


accompanied by such views as will be 
necded to gain an idea as to its size and 
character. 


The new switchboard has been placed 


on the top floor of the Telephone Build- 


ing, Nos. 14 and 16 West Seneca street, 
erected for this purpose. The switchboard 
which is replaced was on the floor directly 
underneath, or the former top floor. As 
happens, therefore, in euch cases, it be- 
came necessary to build the additional 
story and to install the new equipment, 
both on the new and old operating floors, 
and at the same time continue to give 
service from the old board until the new 
was ready for use. This work, of course, 
involved a large amount of labor and ex- 
pense and presented no little difficulty. 
It was successfully completed, however, a 
few weeks ago, and in the presence of Mr. 


there are also desks for four monitors or 
chief operators, who likewise form part of 
the operating force. 

The present switchboard is equipped to 
accommodate about 4,500 subscribers. It 
can be extended, however, so as to handle 
7,000 stations, which is about as many as 
it is expected to reach from this one office. 
As the Bell Telephone Company operates 
six other exchanges in Buffalo, this board 
had to be equipped with the necessary 
trunks, both in-coming and out-going, for 
handling connections to and from these 
other offices. The total number of such 
trunks that can be provided for in this 
new switchboard is 500. 

The switchboard is of the common-bat- 
tery, multiple type, in which, as most of 
our readers will recall, all current for 
calling and signaling purposes is obtained 


to find out if it is in use at some other part 
of the board. If free, she inserts the cail- 
ing plug, the companion to the one first 
used, into a spring jack before her repre- 
senting the number asked for, and pushes 
the ringing key to signal the second sub- 
scriber. Until the latter responds to the 
ringing of his bell, a little lamp will burn 
and will continue to show until he re- 
moves his telephone from the hook, where- 
upon it will disappear. 

During the conversation no lamps show. 
As soon as either subscriber hangs up his 
receiver, however, his own cord lamp ap- 
pears, and when both are through the two 
cord lamps burn. The operator is thus 
informed as to the exact state of affairs at 
every station to which she is connected, 
and can tell whether the two subscribers 
are talking, whether one is through and 
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the other waiting for a second connec- 
tion, or whether the party for which he 
has called and to which his own line is 
connected has failed to answer the ringing 
of his bell. 


ELECTRICAL REVIEW 


to pass before being carried to the switch- 
board. Here, also, have been placed the 
intermediate distributing racks, and the 
racks on which the relays for working the 
lamps are supported. 


CHARGING GENERATORS IN THE BUFFALO TELEPHONE EXCHANGE. 


Further than this, this complete system 
of supervision, by means of which the 
operators can tell exactly what is going on 
by the condition of the signal lamps, and 
thus save the necessity of breaking in on 
conversations with the inquiries, “Are you 
through ?” or “Waiting ?” is made to apply 
even if one subscriber is in one exchange 
and the other to whom he is connected is 
in another exchange in a different section 
of the city. To accomplish this, of course, 
it was necessary to make the signals pass 
through one exchange over the connecting 
trunks to the operator in the distant ex- 
change who first received the call. 

Formerly the switchboard proper con- 
stituted about all there was to a telephone 
exchange. At the present time, with an 
equipment such as we are describing, the 
auxiliary apparatus inserted between the 
switchboard and the subscribers’ lines, as 
they leave the building, is about as im- 
portant as the switchboard itself. In the 
new Seneca exchange all this equipment 
has been placed on the floor below the new 
switchboard or on the former operating 
floor. Here is to be found the main dis- 
tributing frame, to which are brought the 
large 200-pair underground cables from 
the subway and on which are mounted also 
the lightning and “sneak current” ar- 
resters, through which every line is made 


In one corner of the room will be seen 
the large rack and fuse board for the re- 
peating coils, through which the current, 
pass for talking purposes. In another cor- 
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trouble or of failure on the part of the sub- 
scriber to answer calls and the like. To 
the right, also, as one enters, is seen the 
large ringing and battery fuse board 
through which the currents from the ring- 


POWER SWITCHBOARD IN THE BUFFALO TELE- 
PHONE EXCHANGE. 

ing machines and the large storage battery 

are distributed to the switchboard for the 

various purposes for which they are em- 

ployed. 


REPEATING Cort RACK IN THE BUFFALO TELEPHONE EXCHANGE, 


ner are the motor-generators for supplying 
the ringing currents. These are provided 
with attachments for giving the operators 
information as to lines being busy, in 


It is evident, of course, that with all 
the complicated equipment now found in a 
central office, such as has been noted above, 


‘considerable facilities would be needed for 
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testing, locating and removing troubles 
both inside and out of the exchange it- 
self. For this purpose, the wire chief’s 
desk, shown in the illustration, provided 
with elaborate testing apparatus, has 


~ 
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the recent expensive installations by the 
Bell companies in Boston, New York, 
Philadelphia and elsewhere, and will com- 
pare favorably with them in size, in one 
particular it is somewhat unique. As is 
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DISTRIBUTING FRAMES IN THE BUFFALO TELEPHONE EXCHANGE, 


been added, as well as a separate desk for 
testing and making connections to the 
large number of toll and long-distance 
lines that enter the main exchange, . 
Besides the Seneca office, the Bell Tele- 
phone Company at the present time is 
equipping all its branch offices with 
switchboards of the same type as has just 


Fuse PANEL my BUFFALO EXCHANGE. 


been outlined, so that in a few months it 
is expected that the entire city will have 
the improved service. 

This same work has already been com- 
pleted in the cities of Rochester and 
Niagara Falls. 

While in character and excellence the 
Seneca street exchange is identical with 


well known, in Buffalo the street cars are 
run and heated by Niagara power, and the 
same agency lights the avenues and houses, 
prints the newspapers and in many other 
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extends, results from the employment of 
Niagara power to drive the motor-gener- 
ators above referred to. When talking 
from Buffalo to Boston, Minneapolis, St. 
Louis or Atlanta the great cataract fur- 
nishes the necessary energy. That its 
mighty power can be thus transformed 
into speech and transmitted hundreds of 
miles away is certainly not the least of the 
achievements of the century that has re- 
cently closed. 

This entire equipment was manufact- 
ured and installed by the Western Electric 
Company, of New York and Chicago. 

— 
F. P. Fish to Be President of the Bell 
Telephone Company. 

Frederick P. Fish was elected, on Wed- 
nesday of this week, director of the Amer- 
ican Bell Telephone Company and of the 
American Telephone and Telegraph Com- 
pany. He has accepted the post of presi- 
dent of these companies and will take 
office on July 1, 1901. 

Mr. Fish is a well-known lawyer of 
fine ability and was the attorney for the 
Bell telephone interests in the recent 
Berliner case. For several years he has 
been the leading counsel of the General 
Electric Company, and is a member of 
the present Board of Patent Control of 
that company and the Westinghouse 
Electric and Manufacturing Company. 

Messrs. E. S. Aldrich, of Livingston, 
Mont., and J. G. Brown, of Duluth, Minn., 
have recently purchased the electric light- 
ing plant at Snohomish, Wash. It is the 


| = " ~~ vit 
l : ce <. jij lie 
tiii 


bhii = =e 
) HTF 


= 


= eS N te 


WIRE CHIEF’S DESK IN THE BUFFALO TELEPHONE EXCHANGE. 


ways is made to serve the community. 
Probably the most far-reaching effect of 
its force, however, manifested wherever 
the great long-distance system of toll lines 


intention of the new purchasers to change 
the present direct-current system to alter- 
nating, and they will also double the ca- 
pacity of the plant. 
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Ohio Independent Telephone Associ- 
ation’s Convention. 


The annual convention of the Ohio Tel- 
ephone Association, formerly called the 
Ohio Independent Telephone Association, 
was held at the Chittenden Hotel, Colum- 
bus, Ohio, on April 5. Eighty-five com- 
panies were represented by 131 delegates. 
These companies operate over 4,000 miles 
of toll line and more than 42,000 tele- 
phones. 

After an address of welcome by Mr. 
H. A. Lanman, president of the Colum- 
bus Citizens’ Telephone Company, Mr. 
John Y. Russell, secretary of the Colum- 
bus Board of Trade, delivered an address, 
to which Judge James M. Thomas, presi- 
dent of the association, responded. 

The first paper was read by Mr. K. F. 
Briggs, of Tiffin, Ohio, the subject being 
“Our Country Patrons.” This paper was 
an intelligent discussion of the problems 
of rural line building and supplying tele- 
phone service in country districts. The 
second paper, on “The Finances of Tele- 
phone Companies,” was read by Mr. James 
B. Hoge, secretary of the United States 
Telephone Company. 

A considerable discussion arose over the 
provision of a fund to defend independent 
companies in case the Berliner patent suit 
should be carried to a higher court. It 
was announced by Mr. Hoge that $25,009 
was the sum necessary to raise for this 
purpose. 

Some of the members thought that 
it should be the duty of the manu- 
facturers to bear the burden in case a de- 
fence was needed. Judge Thomas pro- 
tested against this view. He said the 
money would be utilized for the defence 
of the Berliner and Carty patent suits, 
and, in event of a surplus, that the money 
would be returned to the members of the 
association. After some discussion a 
motion that the amount be raised pro rata 
was carried, and Mr. Hoge was made 
trustee of the fund with authority to col- 
lect it at once. 

Reports from various companies were 
received showing that the independent 
telephone business in Ohio is in a highly 
flourishing condition. There were no less 
than nine companies represented, each of 
which operates more than 1,000 tele- 
phones, the largest of them, the Cuyahoga 
Telephone Company, of Cleveland, having 
6,050 telephones connected. | 

Reports received indicate that the Bell 
companies in Ohio are showing a desire 
to compromise with the independent cor- 
porations in the matter of division of 
territory. Secretary H. D. Critchfield 


made a strong address against compro- 
mising with the Bell companies. 

As there has been no standard method 
of appraising telephone properties, a 
board of arbitration was appointed to 
confer with the state officials. This board 
consisted of Messrs. H. D. Critchfield, 
chairman; Edwin Kibler, D. J. Cable, 
Hagerty, Davis and Dougherty. 

During the noon recess the delegates 
visited the exchange of the Columbus 
Citizens’ Telephone Company. 

The afternoon session was opened with 
a paper by Mr. G. P. Thorpe on “Toll 
Lines.” The paper was devoted to an 
exposition of the advantages of toll lines 
as auxiliaries to local exchanges. The 
paper resulted in an interesting discussion 
and exchange of experiences. Mr. W. W. 
Morrison, Mr. Briggs, Mr. Kibler, Mr. 
Hildebrand and others participated in the 
discussion. 

Judge James M. Thomas was reelected 
president and Mr. H. D. Critchfield sec- 
retary by acclamation. Messrs. B. J. 
Cable, of Lima, and C. Y. McVey, of 
Youngstown, were elected first and sec- 
ond vice-presidents, respectively. Among 
those representing the trade who were 
present were Messrs. F. B. Cook, Sterling 
Electric Company, Lafayette, Ind.; C. W. 
Stigler, Stromberg - Carlson Telephone 
Manufacturing Company, Chicago, Ill.; 
W. W. Affleck and F. C. Anderson, of the 


John A. Roebling’s Sons Company; P. J. 


Eubanks, of the American Electric Tele- 
phone Company, Chicago, Ill. ; I. T. Malt- 
by, of the Maltby Lumber Company, Bay 
City, Mich.; H. T. Reynolds, of the Mil- 
ler - Knoblock Electric Manufacturing 
Company, South Bend, Ind.; A. M. Kel- 
logg, W. N. Taylor and R. H. Manson, of 
the engineering department, and A. J. 
Rousseau and H. B. Hanford, of the com- 
mercial department of the Kellogg 
Switchboard and Supply Company; Mr. 
J. A. Russell, of the National Automatic 
Telephone Company, and a number of 
others. 

Among the companies that exhibited 
their apparatus were the National Auto- 
matic Telephone Company, Chicago; the 
Kellogg Switchboard and Supply Com- 
pany, Chicago; the Erne-Hopkins Com- 
pany, of Columbus (exhibiting insulated 
wire), and others. 

š — 

Mr. Joseph B. Baker, experienced in 
telephone and manufacturing work, has 
entered the field of electrical engineering, 
with offices in Boston. Mr. Baker is a 
graduate of the Massachusetts Institute 
of Technology and for the past two or 
three years has devoted himself to ex- 
perimenting with telephone relavs. 
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PERSONAL. 

Mr. A. L. Shultz, formerly the presi- 
dent and general manager of the Ashland 
Bridge and Iron Company, of Pittsburgh, 
Pa., has been appointed to take charge of 
the operating department of the Ameri- 
can Bridge Company in the Pittsburgh 
district, which comprises the Keystone, 
Pittsburgh, Ashland and Schiffer plants, 
at Pittsburgh; the wrought-iron plant, at 
Canton, Ohio; the new Columbus plant, 
at Columbus, and the Youngstown plant, 
at Youngstown, Ohio. 


Mr. W. T. McDowell, who has had a 
number of years of electrical training in 
actual work in the power-house and in 
construction matters also, has associated 
himself with the Electric Motor and 
Equipment Company, of Newark, N. J. 


Mr. Arthur Warren, of the Westing- 
house Electric and Manufacturing Com- 
pany, returned last week after an absence 
of several months in Europe. The for- 
eign Westinghouse interests are expand- 
ing very rapidly. 


Mr. Arthur Stanley Riggs, of the 


editorial staff of the ELECTRICAL REVIEW, 
and Miss Elizabeth Adams Corey were 
married in Brooklyn, N. Y., on April 15. 
EOE 
OBITUARY. 

Dr. William Jay Youmans, for many 
years editor of the Popular Science 
Monthly, died on April 10, from typhoid 
fever, at his home at Mt. Vernon, N. Y., 
after an illness of 10 days. Dr. You- 
mans was born on October 14, 1838, near 
Saratoga, N. Y., and graduated at the 
Sheffield School, Yale University, also 
graduating in medicine in 1865. In 1875 
he established the Monthly, and has been 
its sole editor since the death of his 
brother, with whom he had been associated 
in its management. Dr. Youmans is sur- 
vived by a wife, a son, Dr. Vincent D. 
Youmans, and two daughters, one of 
whom, Dr. Alice C. Youmans, is a prac- 
ticing physician in New York. 

Edwin Holmes, president of the 
Holmes Protective Electric Company, 
Brooklyn, N. Y., who died at his home on 
January 17, in his eighty-first year, 
organized the Holmes Protective Electric 
Company. The committee of directors 
of the company with which Mr. Holmes 
was lately connected, at its quarterly 
meeting on April 5, passed resolutions of 
esteem and affection, stating the com- 
pany’s loss and appreciation of the value 
of his services. The resolutions were for- 
warded to his family to whom the sym- 
pathy of the company and his many bus- 
iness acquaintances was extended. 
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New Sign Receptacles and Attach- 
ments. 


A new class of material, by means of 
which anything in the way of electrically 
illuminated signs or decorations for the 
interior or front of buildings may be 
quickly made up and changed, has recent- 
ly been put on the market by the Electric 
Motor and Equipment Company, of New- 
ark, N. J. These signs are a considerable 
improvement over the common type of 
sign and decorative work, which when 
once made up must necessarily remain 
the same. The accompanying illustration 
shows the style of the receptacle and its 
method of use so as to suggest the differ- 
ent purposes of every-day necessity to 
which it may be adapted. The recepta- 
cles themselves are linked together by S- 
shaped clamp hooks which bind firmly 
about the receptacle, thus clamping the 
whole structure into a rigid outline of 
any design or proportion desired. For in- 
door use the receptacles may be easily 
wired, using contacts projecting at the 
back of the main receptacle, or for out- 
door use and in an exposed position, where 
weather-proof construction is desirable, the 
wires may be run through openings in 
the contact cap provided for that purpose, 
and the contact cap is then attached to 
the receptacle proper by means of a screw 
passing through the base of the receptacle 
into a nut imbedded in the contact cap. 
The space between the wires and holes 
in the contact caps through which the 
wires pass may then be filled in with some 
water-proof compound and a thoroughly 
water-tight and safe construction ob- 
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tained. Owing to the fact that the con- 
tact caps are placed at regular intervals, 
the same contact caps and the same wiring 
may be used in connection with designs 
entirely different from the one from which 
they were originally made up, as it is not 
necessary to change the wiring excepting 
in rare instances. As an additional pro- 
tection to the lamp and socket, when used 
in exposed positions, a metal rain-guard 


THREE BREWSTER RECEPTACLES ASSEMBLED 


ELECTRICAL REVIEW 


is provided. This rain-guard is adjust- 
able upon a projecting shoulder of the 
receptacle, so that by moving it in or out 
it readily adjusts itself to the neck of an 
incandescent lamp of any size or shape, 
making a practically water-tight junction 
between the metal cap and the bulb of 
the lamp. These receptacles have al- 
ready found much favor with the larger 


HYDRAULIC PREss FOR MAKING COMPRESSION 
JOINTS. 

users of electrical signs, especially in 
theatres, and electric lighting companies, 
where a frequent change of reading and 
design is necessary. The illustration here- 
with shows three of the receptacles as- 
sembled and illustrates how easily they 
may be grouped in any form. 


Cold Pressure Splicing. 

At the recent conversazione of the 
American Institute of Electrical Engi- 
neers Mr. H. F. Sanville showed a hy- 
draulic press for the splicing of wires and 
cables by means of a solderless cold-weld- 
ing process. This press, weighing only 
30 pounds, is capable of exerting a press- 
ure of 20 tons. 

Mr. Sanville spliced a number of pieces 
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of No. 3 cable to illustrate the operation 
of the press to those interested, and ex- 
plained that the press exhibited was capa- 
ble of splicing all sizes of wire or cable 
up to No. 0000, but if it were necessary 
to splice wire or cable of sizes larger than 
No. 0000 and not larger than 1,000,000 
circular mils, it would be necessary to use 
the next size larger press, capable of exert- 
ing a pressure of 50 tons, and weighing 
about 80 pounds complete. The press is 
connected to the pump by a flexible tube, 
which renders it impossible to move the 
press to any point without shifting the 
position of the pump. A number of ter- 
minals were exhibited, fastened to leads 
by means of this solderless method, show- 
ing the insulation perfect up to the 
shoulder of the terminal, there having 
been no heat or acid used to cause its 
destruction. 

The press and pump exhibited were pro- 
vided by the Splice and Terminal Com- 
pany, No. 15 Cortlandt street, New York 


city. 


The Selling Organizations of the Bul- 
lock and Wagner Companies Unite. 


The Bullock Electric Manufacturing 
Company, of Cincinnati, and the Wagner 
Electric Manufacturing Company, of St. 
Louis, have effected a combination of their 
selling organizations. 

By thus combining forces in the field, 
they are mutually benefited, as the prod- 
ucts of the two companies are totally dif- 
ferent, and where the product of one is 
used, the other is likely to be necessary. 

The product of the Bullock company 
consists of a complete line of direct and 
alternating-current machines, from a one- 
half horse-power motor to a 10,000-kilo- 
watt generator; controllers of various 
types and rotary transformers. The Bul- 
lock “Teaser” power system for driving 
large daily newspaper presses has become 
world famous and is to-day installed and 
giving the best results in the press rooms 
of the leading dailies in Europe and 
America. | 

The product of the Wagner Electric 
Manufacturing Company covers a full 
line of static transformers of all types 
and of the largest sizes; ammeters, volt- 
meters, indicating wattmeters, switches, 
switchboards for all purposes, and single- 
phase, self-starting, alternating-current 
motors. The entire absence of compli- 
cated starting mechanism especially 
adapts the Wagner single-phase motor to 
pumping plants and machinery of like 
character. 

The two lines, it will be noted, are ad- 
mirably adapted to be sold by one organi- 
zation. This will be under the able man- 
agement of Mr. E. H. Abadie, formerly 
sales manager of the Wagner company. 
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Corporation 
News «4 4 4 


STRASBURG, OHIO—Strasburg Electric 
Company. $10,000. 


OsHKOSH, Wis.—Fox River Gas and 
Electric Company. $350,000. 


BoNHAM, TEx. — Chickasaw - Choctaw 
Telephone Company. $10,000. 


WELLSTON, OHIO —Jackson County 
Home Telephone Company. $50,000. 


WINTHROP, MINN.—People’s Independ- 
ent Telephone Company. $10,000. 


MAYSVILLE, Ky.—Maysville Telephone 
Company. $5,000. Incorporator: J. W. 
Chambers. 


LAUREL, DeL.—Laurel-Seaford Electric 
Light Company. $20,000. Incorporators 
not named. 


ANNA, ILL.—Advance Telephone Com- 
pany. $17,500. F. W. Willard, E. Sam- 
son and G. A. Bell. 


` CHICAGO, ILL.—Monarch Electric and 
Wire Company. $25,000. Incorporators: 
S. J. Howe, R. R. and M. C. Kellar. 


Farina, ILL.—The Farina & Vandalia 
Telephone Company has increased its 
capital from $2,500 to $5,000. 


BrookLyn, N. Y.—Amusement Elec- 
trical Company. $4,000. Directors: A. 
J. Moore, H, C. Bolton and G. W. Woods. 


BILLERICA, Miss. — Billerica Electric 
Company. $20,000. W. A. Dicuker, 
president, and C. S. Cummings, treasurer. 


New York, N. Y.—Joy Printing Tele- 
graph Company. $30,000. Directors: O. 
J. Smith, G. W. Cummings and J. H. 
Grant. | 


TRENTON, N. J.—American Light and 
Traction Company. $2,000. Incorpo- 
rators: E. McMillin, C. T. Scoville and 
C. N. King. 


CamDEN, N. J.—E. L. Rowe. To man- 
ufacture electrical supplies. $50,000. In- 
corporators: H. E. Rowe, H. C. Gram- 
born and S. C. Hoffman. 


East Orance, N. J.—American Home 
Telephone Company. $2,000,000. In- 
corporators: A. G. Brown, E. B. Hawkins 
and E. T. Magoffin. 


LAWRENCEVILLE, ILL. — Lawrence 
County Telephone Company. $3,500. 
Incorporators: S. J. Gee, A. N. Fink and 
A. M. Maxwell. 


SULLIVAN, IĪLL.—Sullivan Telephone 
Company. $10,000. Incorporators: S. 
H., John L. and James L. Kirk, J. R. 
Pogue and A. O. Harrison. 


GARRETT, IND.—Garrett, Auburn & 
Northern Electric Railway Company. 
$10,000. Directors: F. S. Mitchell, E. B. 
Johns and others. 
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HannisBaL, Mo.—Miller Township & 
Hannibal Telephone Company. $2,000. 
Directors: Judge Jasper Turner, J. H. 
Knoth and others. 


PauMyrRa, N. Y.—Palmyra Electric 
Railway Company. $45,000. Directors: 
C. A., D. E., C. F. and A. C. Lux, E. W. 
Weeks and others. 


New York, N. Y.—National Battery 
Company. $500,000. Incorporators: W. 
B. Greeley, C. A. Wendell, R. S. Nichols 
and others. 


Easton, Pa.—Imperial Power Com- 
pany. $100,000. Incorporators: .H. 
Mitchler, C. L. Hemingway and R. A. 
Montgomery. 


LORAIN, OHro—Lorain Steel Motor 
Company. $600,000. Incorporators: A. 
G. Brown, E. W. Ulmer and E. T. 
Magoffin. 


New Orvueans, La—New Orleans 
Lighting Company. $2,000,000. Incor- 
porators: H. B. Royson, C. F. Schumann, 
M. M. Butler and others. 


CLEBURNE, TEx.—Cleburne Light and 
Power Company. $20,000. Incorpo- 
rators: J. B. Oliver, S. C. Padelford and 
R. B. Stitcher. 


TEMPLE, TEX.—Bell County Telephone 
Company. $120,000. Incorporators: J. 
K. Duffy, J. S. Brailey, Z. B. Campbell 
and others. 


GENESEE, N. Y.—Genesee & Orleans 
Railway Company. $350,000. Directors: 
G. W. Aldridge, F. P. Allen, C. E. Hart, 
C. H. Babcock and others. 


Dover, N. H.—Dover, Summersworth 
& Rochester Street Railway Company; 
$300,000. Concord, Dover & Rochester 
Railway Company ; $400,000. 


ToLEDO, OHIo— Toledo & Findlay 
Traction Company. $1,500,000. Incor- 
porators: George S. and G. B. Kerper, 
Henry Burkhold and others. 


CaMDEN, N. J.—Consolidated Tele- 
phone and Telegraph Company. $100,- 
000. Incorporators: F. R. Hansell, Max 
Phillips and R. W. Miller. 


Kast St. Louis, ILL.—St. Louis Val- 
ley Railway Company. $50,000. Incor- 
porators: W. S. Forman, W. R. Sackett, 
F. V. Dubrouil and others. 


JEFFERSON City, Mo.—The Bell Tele- 
phone Company of Missouri has increased 
its capital stock from $2,000,000 to $4,- 
000,000. 


Detroit, Micu.— National District 
Telegraph Company of Michigan, Lim- 
ited. $10,000. Directors: H. D. Bennett, 
G. R. Johnson, H. E. Spalding and others. 


BRATTLEBORO, Vt.—Brattleboro Auto- 
mobile Company. $20,000. Incorpo- 
rators: G. W. Hooker, R. E. Gordon, F. D. 
Fisk and others. 


Utica, N. Y.—The Central New York 
Telephone and Telegraph Company has 
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increased its capital stock from $800,000 
to $1,000,000. 


AUSABLE Forks, CLINTON CoUNTY, 
N. Y.—Ausable Electric Light and Power 
Company. $25,000. Directors: James 
Rogers, George Cahoon and J. M. Shef- 
field. 


PHILADELPHIA, Pa.—Philadelphia, 
Trenton & New York Railroad Company. 
$500,000. Incorporators: Thomas B. 
Lynch, Frank S. Drake, C. M. Bates and 
others. 


Batavia, N. Y.—Batavia & Lake On- 
tario Railway Company. $350,000. In- 
corporators: George W. Aldridge, Charles 
E. Hart, John H. Gregory, John F. Kin- 
ney, F. P. Allen and Frederick W. Zoller. 


Sonora, TUOLUMNE County, CaL.— 
Mountain Automatic Telephone Company. 
$50,000. Paid-up stock, $1,250. Di- 
rectors: P. N. Keefe, W. S. Griffith, M. S. 
Sanford and others. 


ELLENVILLE, N. Y.— Ellenville & 
Kingston Railroad Company. $300,000. 
Directors: T. H. Fowler, J. B. Kerr, O. 
D. Ashley, A. S. Roe, G. B. Schley and 
others. 


Port CHESTER, N. Y.—New York & 
Port Chester Railroad Company. $250,- 
000. Directors: Charles Heinecke, M. H. 
Germend, W. H. Heath, M. H. Baldwin, 
E. D. Mailloux, M. Kendall and others. 


Huron, OH10—Messrs. T. H. Knapp 
and C. K. Callaghan, of Belleview, have 
purchased the Huron Telephone Com- 
pany, operating in Huron, Sandusky, 
Seneca, Erie and Crawford counties. The 
company’s paid-up capital is $30,000. 


Darton, On10—Dayton & Xenia Trac- 
tion Company; $800,000; incorporators: 
C. J. Ferneding, E. Canby, O. O. Ozias, 
J. E. Carson and H. L. Ferneding. The 
Dayton & Troy Electric Railroad Com- 
pany has increased its capital stock from 
$30,000 to $1,000,000. 


IoLa, Kas.—A company is to be formed 
in this town within a few days to build a 
system of electric railways extending from 
Iola to surrounding towns in the Kan- 
sas gas belt. The capitalization will be 
$50,000. The directors are S. A. Bowles, 


L. L. Northrup, F. W. Clinkscales and 
others. 


HarrispurG, Pa.—Charters were issued 
recently by the State Department to the 
following railroad companies, which are 
supposed to be under the management of 
Albert B. Kelly, of Philadelphia, and the 
total capitalization is $199,500: Westches- 
ter & Wilmington ; Chester, Wayne & Nor- 
ristown ; Philadelphia, Wayne & Westches- 
ter; Parkersburg and Coatesville; Coates- 
ville, Downington & Westchester; Phila- 
delphia, Norristown & Pheenixville, and 
Philadelphia, Media & Wilmington Street 
Railway companies. Charters were also 
granted to the Jersey Shore Railway Com- 
pany, of Jersey Shore, N. J., which is 
capitalized at $25,000, and the Reading, 
Pa., Birdsboro & Pottstown Railroad 
Company, with $10,000 capital. 
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The Omnigraph. 


The omnigraph is an instrument for 
teaching telegraphy, and is designed to 
simplify instruction and to impart, in a 
comparatively short time, a full knowl- 
edge of the Morse alphabet. This ingen- 
ious instrument may readily be understood 
by inspection of the illustration. It con- 
sists of a base board on which are secured 
an ordinary key and sounder, between 
which is mounted a disk having teeth 
upon its periphery. A spring contact ad- 
jacent to the wheel engages with these 
teeth. Although irregular, the arrange- 
ment of the teeth is not arbitrary. If the 
disk be rotated by means of the small 
crank shaft which is geared with it, the 
spring contact engages successive teeth, 
making and breaking the circuit and send- 
ing into the sounder the impulses making 
the dots and dashes of the Morse alpha- 
bet. The disk contains a sentence in- 
geniously devised to include every letter 
in the alphabet. It can be turned by the 
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Wall Street and the Electrical 
Stock Market. 
On the New York Stock Exchange, Gen- 
eral Electric closed the week at 226 bid 
and 227 asked, showing a gain of 10 


THE OMNIGRAPH. 


points. It reached 234 on rumors of big 
stock dividends. Metropolitan Railway, 
of New York, closed at 16814 bid and 169 
asked, indicating a gain of 134 points. 
Brooklyn Rapid Transit closed the week 
at 8334 bid and 831% asked, showing a 


INSULATED SIDE-CUTTING PLIERS. 


student’s hand as slowly or as rapidly as 
he wishes, thus distinctly making the 
sound of the letters on the sounder and en- 
abling the student to study by himself 
without an instructor to send to him. 
The instrument is manufactured by the 
Omnigraph Manufacturing Company, of 
New York city, Mr. C. E. Chinnock, long 
and well known in the electrical frater- 
nity, being its president. 
=> 
Insulated Pliers. 


In the accompanying illustration is 
shown a variety of insulated side-cutting 
pliers recently placed upon the market by 
the Smith & Hemenway Company, New 
York city. The handles are covered with 
rubber, thereby insulating them com- 
pletely. The rubber is formed on the 
handles in such a way as to increase their 
adhesion to the hand, thus securing per- 
fect grip, and the rubber insulation itself 
is seamless, thus avoiding a danger which 
has occasionally been noticed in insulated 
pliers where the insulating covering was 
not perfectly homogeneous. 


gain of 5g point. Third Avenue Rail- 
road closed at 122 bid and 125 asked, 
showing a gain of 1 point. Manhattan 
Railway, of New York, closed at 12858 


VEHICLE Usep 1N Tests OF PORTER AUTOMOBILE BaTTERY. 


bid and 12834 asked, indicating a loss of 
T% point for the week. 

On the Boston exchange, American 
Telephone and Telegraph closed the week 
at 171 bid and 17114 asked, indicating 
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a gain of 1 point. Erie Telephone closed 
at 601% bid and 611% asked, showing a 
gain of 1014 points. 

On the Philadelphia exchange, Elec- 
tric Company of America closed the week 
at 854 bid and 8% 
asked. Union Trac- 
tion closed at 3114 
bid and 311% asked. 
Electric Storage, 
common, 67 bid, a 
gain of 2 points. 

On the curb, or 
outside market, in 
New York, Elec- 
tric Vehicle closed 
at 121% bid and 15 
asked, showing a 
gain of 2 points. Electric Boat closed at 
20 bid and 22 asked. Consolidated Elec- 
tric Lighting and Equipment Company 
closed at 73% bid and 8 asked. 

Wall street, April 13. 


A New Storage Battery. 
The Porter Battery Company is manu- 
facturing, at Waukegan, Ill., storage bat- 


PORTER AUTOMOBILE BATTERY. | 


teries particularly intended for automobile 
use. The batteries are arranged in boxes 
with strong side handles, the top and one 
end being held in position by screws so 
. that when these are 
removed the batter- 
ies may be drawn 
from the case in a 
handy and conven- 
ient way. The bat- 
teries are claimed 
to give extraordi- 
/ nary satisfaction in 
automobile work, 
the accompanying 
illustration show- 
ing a road wagon 
which has been in 
use about a year 
and is said to have 
often done 60 miles 
on one charge 
of a No. 9 Porter battery, weighing 540 
pounds. A strong claim is made by the 
company that its batteries maintain a 
high and constant voltage until the end 
of their charge. 
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Industrial 
Notes a a 


THE AMERICAN STOKER COMPANY, 
Mr. H. C. Spaulding, New England manager, 
has removed from its office in the Exchange 
Building, Boston, to 176 Federal street. 


THE MICHIGAN PIPE COMPANY, Bay 
City, Mich., says the process of creosoting 
its conduit prevents any vegetable growth 
from reaching them. They are made in any 
size desired by the purchaser. 


THE STANDARD WELDING COMPANY, 
Cleveland, Ohio, has recently issued its cata- 
logue No. 4 on automobile parts. The 
pamphlet contains matter of interest and 
will be mailed gratis to any one interested 
on application. 


THE RAVEN MINING COMPANY, with 
offices in the Marquette Building, Chicago, 
has upon the market for the electrical trade 
a mineral product termed ‘Bonita,’ used 
for insulating purposes. It has met with 
much success. 


THE MILWAUKEE ELECTRIC COM- 
PANY, of Milwaukee, Wis., states that it will 
be several months before it will be able to 
move to the new factory in that city. owing 
to the fact that it is not yet completed. The 
company is very busy filling orders. 


EUREKA ELECTRIC COMPANY, Chi- 
cago, has removed from its old quarters into 
a much larger factory. The increased space 
will greatly facilitate the manufacture of 
telephones and switchboards, for which 
there is great demand. 


ELECTROLYSIS PROOF CONDUIT COM- 
PANY, 605 Manhattan Building, Chicago, 
claims for its asphalt paper conduit that it 
is an absolute non-conductor and is guaran- 
teed to stand 50,000 volts. It is made for 
both underground and interior purposes. 


THE EMERSON ELECTRIC MANUFAC- 
TURING COMPANY, St. Louis, Mo., has 
recently sent out its bulletins Nos. 3,008 and 
3,024, descriptive, respectively, of its induc- 
tion sewing machine motor and its standard 
manufacturing sewing machine, fitted with 
an electric motor. 


THE RICHMONDT ELECTRIC WIRE 
AND CONDUIT COMPANY, of Milwaukee, 
Wis., states, through Mr. C. D. Richmondt, 
that the company’s plant will be removed 
from Milwaukee to Waukesha, Wis., where 
it will occupy a larger factory with greatly 
increased facilities. 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, Jersey City. N. J., has in its present 
issue of Graphite a number of short articles 
showing the adaptability of graphite as a 
lubricant to all purposes, and one in par- 
ticular, a “Mystery in Lubrication,” is to 
be recommended. 


THE WESTERN ELECTRIC COMPANY, 
Chicago, Ill., is mailing bulletins on speak- 
ing tubes, annunciators and combination 
letter boxes. The company manufactures a 
large and extensive line of this material, 
and will be pleased to furnish descriptive 
matter on application. 


MR. FRANCIS RAYMOND has estab- 
lished offices at 48 West Jackson Boulevard, 
Chicago, and will deal in pure cast copper, 
electrical machinery and appliances. Among 
the companies he represents are the Gen- 
eral Incandescent Arc Light Company and 
the Process Copper and Brass Company. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, carries in stock large quantities 
of construction material, such as cross arms, 
pins, brackets, insulators and wires. By 
making a specialty of prompt shipments, 
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this company is in a peculiarly good posi- 
tion to handle large construction orders. 


THE CUTLER-HAMMER MANUFACT- 
URING COMPANY, Milwaukee, Wis., is car- 
rying a stock of standard apparatus at the 
Westfield, N. J., factory and at the com- 
pany's New York office, 136 Liberty street. 
This company has facilities at its Westfield 
factory for manufacturing any special motor 
controlling devices very promptly. 


PACIFIC ELECTRIC COMPANY, at La 
Crosse, Wis., states that it will be pleased to 
send to all those interested in telephones, 
circulars and information regarding its new 
“Pacific ’*Phones’’. Its intercommunicat- 
ing system is equipped with Johnson’s auto- 
matic switch and has met a ready sale. The 
company also makes a specially convenient 
telephone for residence work. 


THE McROY CLAY WORKS, Brazil, Ind.. 
and New York city, has issued its monthly 
calendar for April, done this time in brown. 
The centre of the calendar bears a humorous 
phrase called the “Ten Little Lodgemen.” 
The verse is good. Descriptive matter will 
be mailed to any one interested on applica- 
tion to the company, and the McRoy con- 
duits are too well known to need any 
elaboration. 


THE EUREKA ELECTRIC COMPANY, 
of Chicago, Ill., announces that within a 
few days its offices will be moved to the new 
Eureka Electric Building at 143-145 South 
Clinton street. The company will occupy 
the entire building and announces that its 
new flashlight switchboard will be ready 
for the market within 60 days. Full par- 
ticulars will be mailed to any one interested 
on application to the company. 


THE BULLOCK ELECTRIC MANUFACT- 
URING COMPANY, Cincinnati, Ohio, is 
mailing a neat calendar for April, which 
bears upon its face, besides the calendar 
itself, a very neat moresque design, in the 
centre of which is seated a polycolored 
clown with cap and bells. Catalogues of the 
company’s products, with particular refer- 
ence to motors and generators of all de- 
scriptions, will be mailed upon application. 


THE KEASBEY & MATTISON COM- 
PANY, Ambler, Pa., the owners of patents 
for magnesia covering, have instituted a 
suit in the United States Circuit Court for 
the Southern District of New York against 
the Philip Cary Manufacturing Company 
and a number of other defendants, to re- 
strain them from making and selling mag- 
nesia covering, for boilers and steam pipes, 
containing more than 50 per cent of mag- 
nesia, and more especially covering contain- 
ing 85 per cent of magnesia. 


THE PELTON WATER WHEEL COM- 
PANY, San Francisco and New York, has is- 
sued its 1901 catalogue, a handsome 64-page 
pamphlet, neatly bound, containing full de- 
scriptions of the company’s wheels, and il- 
lustrated with a number of fine engravings 
showing installations of the Pelton wheels, 
and giving tables of value regarding the loss 
of head in pipe by friction, and lists of power 
and weight. The catalogue will be mailed 
on application to any one interested, and is 
of particular interest to engineers contem- 
plating electric power installations. 


THE WARREN ELECTRIC AND SPE- 
CIALTY COMPANY, Warren, Ohio, is mail- 
ing, with its compliments, a handsome cata- 
logue of Peerless electric fans for use with 
direct current. It is handsomely gotten up 
on heavy calendered paper, numerous il- 
lustrations and clear descriptive matter, 
making the book worthy of attention by 
any one interested in electric fans. The 
book is bound in heavy brown paper and 
stamped in dark brown and gold. It will 
be mailed post free upon application to the 
company. 


THE CENTRAL ELECTRIC COMPANY, 
264 to 270 Fifth avenue, Chicago, Ill., states 
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that the enclosed D. and W. fuse is rapidly 
coming into general use throughout the 
West, and that the entire list of D. and W. 
products, including motor cutouts and 
safety devices of all kinds, are meeting with 
hearty support through the company’s terri- 
tory. The devices are said to reduce the 
danger of fire through the blowing of fuses 
to a minimum, being a great protection to 
life on high-tension circuits. The Central 
Electric Company will be pleased to send 
illustrated circulars and descriptive matter 
upon application. 


THE MORRIS ELECTRIC COMPANY'S 
advertiser for the current month contains 
the second part of Professor Elihu Thom- 
son’s New York Sun article on progress in 
electricity during the past century, besides 
a quantity of valuable advertising material 
and a number of engineers’ cards. The 
Morris Electric Company is a manufacturer, 
dealer and exporter in electric railway equip- 
ment and construction and maintenance ma- 
terial. The company’s catalogue will be 
sent upon application to any one interested. 
Requests should be mailed to 15 Cortlandt 
street, the New York office of the company. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, Ill., believes that this is the 
time of year when lightning arresters should 
be bought, as they can now be installed in 
the Spring before the thunder-storms of the 
early Summer approach. The company is 
also mailing descriptive matter of the 
Packard lamps, telling how it sells them and 
stating that these lamps were used by the 
United States Government on its building 
at the Paris Exposition last year. The 
characteristics of the lamps are said to be 
highest luminosity, greatest economy and 
reliability. Descriptive matter will be 
mailed upon advices to the company, which 
will gladly furnish any information which 
may be desired. 


THE NEW YORK CENTRAL RAILROAD 
COMPANY has recently issued No. 15 of its 
“Four-Track” series. This folder is devoted 
in part to the Pan-American Express, which 
leaves New York every day in the year at 
eight o’clock pv.Mm., arriving in Buffalo at 
7.25 A.M. on the following day. The pam- 
phlet is well illustrated with views of the 
exposition and contains a map of the United 
States and Canada, on which a circle has 
been drawn to scale, 500 miles in diameter, 
with Buffalo as the central point. A foot- 
note states that within 500 miles of Buffalo 
will be found more than one-half the popu- 
lation of the United States, and more than 
three-fourths of Canada’s population. This 
folder will be sent postpaid to any address 
in the world on receipt of a postage stamp 
by Mr. George H. Daniels, general passenger 
agent. Mr. Daniels’s address is Grand Cen- 
tral Station, New York city. 


THE AMERICAN BRIDGE COMPANY, 
100 Broadway, New York, advises that it 
has recently received orders for the Liberty 
street bridge, which will be built by the 
Pennsylvania Railroad Company, at Pitts- 
burgh, Pa., and the viaduct to be erected 
over the Chesapeake & Ohio tracks at New- 
port News, Va., by the Albany Bridge and 
Iron Company. This latter bridge will re- 
quire two 153-foot spans, two 66-foot spans, 
ten 31-foot spans, and seven 30-foot spans. 
When the viaduct is completed it will have 
a 36-foot clear roadway and two 10-foot 
sidewalks. The company will also furnish 
all the steel work for structural purposes 
for the new Astor Building on the corner of 
Fifty-fifth street and Fifth avenue in New 
York. This will amount to about 3,000 tons, 
and some 2,000 more will be required for the 
new Custom House in New York, which is 
now in process of construction. Besides 
these orders, one has come from Logan, 
Utah, for the main building of a beet sugar 
factory, 60 to 75 feet wide, and 275 feet 
long; a boiler-house roof. 42 by 101 feet; a 
lime kiln building, 41 by 84 feet, and a ware- 
house roof, 52 by 144 feet. 
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CONVENTIONS. 

Next month is the convention month. 
The most interesting mecting to the 
worker in the electrical field that will be 
held in it is the annual gathering of the 
National Electric Light Association, 
which will occur at Niagara Falls on May 
21, 22 and 23. 

Since the last meeting of this associa- 
tion there have been marked improvements 
made in the direction of central station 
economy, in methods of operating public 
lighting over extended areas, in appliances 
and apparatus for electric lighting and 
discoveries and inventions which bid fair 
to exert no little influence on the future 
of the industry. For this reason, as well 
as on account of the excellent programme 
of papers which has been prepared, it is 
believed that this year’s meeting will be 
one of the most interesting in the history 
of the association. 


NEW YORK, SATURDAY, APRIL 27, 1901. 


WHAT DOES A CENTRAL STATION 
SELL? 


‘There has been comment before in these 
columns upon the universal practice of 
charging the customers of electric lighting 
central stations for electricity rather than 
for light. This custom is, of course, one 
that has grown up naturally and developed 
with the gencral development of the art, 
so that to-day there are in use a number 
of more or less complex systems of charg- 
ing founded upon an attempt to secure an 
equitable and just basis for both con- 
sumer and manufacturer of electricity. 
If there were no hope that improvements 
might be made, and if the art of con- 
structing translating devices which change 
electrical energy into light were thorough- 
ly worked out, the ease with which current 
can be measured would make the practice 
of charging for electricity as the delivered 
commodity one against which no objec- 
tion could be made. But, fortunately for 
the art, though somewhat unhappily for 
central station managers, there are ap- 
parent various directions in which im- 
provements may be made in the trans- 
lating apparatus with the result that the 
consumption of electricity to produce a 
given light in a given district will, in the 
future, possibly be materially reduced. 

It is probable that the fair general 
average of incandescent lighting in this 
country is done on the basis of about 
three and one-half watts per candle-power. 
The Nernst lamp, which is rapidly being 
developed, threatens to cut this consump- 
tion of current in half, while the hope for 
vacuum tube or some other highly efficient 
form of light is daily receiving food in 
the shape cf results achieved by a dozen 
experimenters. With the commercial sit- 
uation as it is it seems inevitable that im- 
provements in electric lighting may per- 
haps reduce the profits of electric light- 
ing companies. 

This condition of things would not long 
be tolerable, but no one who admits the 
possibility of great improvement in elec- 
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tria lighting devices can fail to see that 
an increase of efficiency in lamps will 
mean, for the same amount of light, a de- 
crease in current output at the station, 
and hence a decrease in the revenues of 
that institution. The benefit of the more 
efficient lamp will be for the customer, 
not for the producer; and, though 
the cheapening of light that must re- 
sult from such a state of things will 
doubtless cause a considerable extension 
of its use, it seems reasonable now to 
discuss an arrangement whereby both the 
customer and the station would receive 
benefit from improved apparatus and at 
the same time the use of electric lighting 
be considerably extended. 

Let us assume a hypothetical case, and 
conceive that a lamp, suitable for use in 
the ordinary fixture and replacing the in- 
eandescent lamp, is devised so efficient that 
it would require one-half the current now 
used to give the same light. The effect 
of its general introduction into the area fed 
by a given station would be to reduce the 
output of the station by one-half and thus 
to cut the consumer’s bills in two while 
giving him the same amount of light that 
he has under the present régime. Doubt- 
less the consumer would be highly pleased, 
but unless the station is able, immediately, 
on the strength of the cheapening of light, 
to connect enough new lamps to double its 
total supply, the electric light company 
would find its revenues falling off and 
the only compensation a small reduction 
in running expenses on account of the 
decreased output. 

On the other hand, if customers were 
paying for light and not for electricity 
the bills after the change of lamps would 
remain the same and the revenues of the 
station would remain the same, while its 
expenses would be somewhat decreased. 
This, again, is an inequitable arrange- 
ment and bad business policy, for the 
reason that the customer gets none of the 
advantage of the change and that exten- 
sions of the business would be as difficult 
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as before. If, however, the customer were 
charged for light, and the charge was 
made upon some basis depending upon the 
cost of producing the light, then the effect 
of new lamps and other inventions would 
be to decrease the customer’s bills without 
at the same time decreasing the revenue 


of the company. It is entirely evident, 


however, that, so long as current is charged 
for, the introduction of an efficient lamp 
will actually be a blow to the lighting 
companies. Looking a little further, it 
is evident that with customers paying for 
light, and the price of light growing less 
with each invention that makes electric 
lighting cheaper and better, there would 
soon be only one illuminant in general 
use in cities. Electric light would have 
its field to itself and be without a rival in 


popular use. 


It may sound like a step backward to 
advocate a return to the old system of 
charging so much per lamp-hour, but it 
seems demonstrable that this is the most 
equitable method of charge and the one 
likely, in the end, to supplant all others. 
After all, what the customer buys and 
pays for is light. The average consumer 
of electric light does not know what a kilo- 
watt-hour is and probably will never learn. 
He pays his bills with the usual feeling 
that he is being robbed because of mysteri- 
ous looking meters and outlandish ex- 
pressions with which he is not familiar. 
But what he pays for is light, not kilo- 
watts. What the electric hght company 
sells him under the present condition of 
things is electrical energy and not light. 

It ought not to be particularly difficult 
to measure light-hours or candle-power- 
hours by meters especially constructed to 
read in these units. The same system of 
charges, based on maximum demand and 
time of demand, that is already working 
so successfully may be apphed equally as 
well to the new basis of computation. The 
price charged should be kept low enough 
to discourage competition and extend the 
use of electricity for lighting, while yet 
high enough to guarantee a safe and re- 
munerative profit to the station. That 
this can be done when charges are made 
for the light delivered seems evident 
enough; that it can not be done when 
charges are based upon electrical energy 
delivered seems equally evident to any one 
who notes the success that is attending 
experimental work in the direction of pro- 
ducing a higher efficiency in electric 
Jamps. 
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INCANDESCENT VAPOR LIGHTING. 

On other pages of this issue will be 
found a description of the very interest- 
ing method of electric lighting devised by 
Mr. Peter Cooper Hewitt. For a number 
of years experimenters have worked in the 
direction of producing cold light—that 
is to say, of transforming electricity into 
light without at the same time wasting 
much of the energy employed as radiated 


heat. It has been known for a long time 


that lamps of high efficiency might be 
made, using the ordinary carbon filament ; 
but that to attain a large proportion of 
production of visible radiation, or light, 
the filament would have to be worked at 
a temperature so high as to shorten its life 


beyond commercial limits. Numerous at- 


tempts have been made of late to replace 
the incandescent filament of carbon with 
other things, the most notable success 
probably having been obtained by Dr. 
Nernst, who uses refractory oxides heated 
to intense incandescence by the passage of 
the current. Even these lamps, however, 
by no means attain ideal perfection, since 
a very large proportion of the total radiat- 
ed energy coming from them is evident in 
the shape of heat and not as useful light, 
and it can be demonstrated that the high- 
est elliciency can never be attained with 
high-temperature sources of light. 

After much experiment along other 
lines Mr. Hewitt hit upon the simple ex- 
pedient of using a metallic vapor enclosed 
in a glass tube as his conductor, and set 
out with the enthusiasm and thoroughness 
of the true scientist to discover first the 
laws which govern the phenomena of con- 
duction under such circumstances. His 
discoveries in this direction are of deep 
interest and at the same time rather cal- 
culated to astonish those who have not 
closely followed recent investigation as to 
the nature of attenuated gases and of elec- 
trical phenomena taking place in them. 
The results he has attained, while by no 
means commercially perfect, are certainly 
highly interesting and such as to arouse 
strong hopes for the ultimate perfection 
of an exceedingly efficient system of light- 
ing along these lines. At present the 
lamps of this system, while giving forth 
powerful and steady light, are handi- 
capped by the peculiarly disagreeable color 
of the light emitted. It does not seem 
difficult to correct this defect. Certainly 
the effort is worth making, for the efti- 
ciency already attained is nearly ten times 
as high as that of the ordinary carbon 
filament incandescent lamp, and with this 
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is coupled great certainty and steadiness 
of working. 

It is too early yet to indulge in any 
speculations as to the industrial outcome 
of the interesting researches which Mr. 
Hewitt has conducted, but they certainly 
merit careful attention, and the beauty 
and brilliance of the phenomena, together 
with the simplicity of the apparatus and 
methods employed, make them of peculiar 
interest at this time. 


a) 


A good many people who subscribe to 
technical journals and have their papers 
bound at the end of the volume make a 
practice of throwing away one of the most 
interesting parts—the advertising pages. 
The average bound volume of a journal 
contains only the letter-press and illustra- 
tions that go to make up the reading part. 
The advertisements are ruthlessly discard- 
ed when the book is bound, and with them 
is thrown away one of the most truthful 
and interesting of pictures of the state of 
the art at the time. 

In looking over old files of the Erec- 
TRICAL Review, in which the advertise- 
ments have been preserved equally with 
the reading matter, one is struck with the 
curious fact that he has to look back 
through only a short vista of years to find 
the advertising columns even morc inter- 
esting and entertaining than those de- 
voted to reading matter only. Going back 
through the pages of old volumes of a 
technical publication, in which the wise 
plan of preserving the advertising pages 
has been employed, one soon begins tbo 
lose interest in the reading matter itself 
in favor of the advertisements. Some of 
those of fifteen years ago, for example, 
are to-day of deep interest, since many 
times they establish the date of introduc- 
tion of some important improvement, 
furnish material for history and give a 
sort of continuous picture of the progress 
of the electrical arts. 


I. H. Farnham Killed. 
Tuesday afternoon, April 23, while Mr. 
I. H. Farnham, of Boston, chief electri- 
can of the New England Telephone Con- 
pany, was superintending some alterations 
in the Portland, Me., telephone exchange, 
George Brainerd, the foreman of the work, 
who had been with the company 20 years, 
suddenly- became insane and shot Mr. 
Farnham, killing him instantly, and also 
shot three of his fellow workmen—E. M. 
Buxton, who is thought to be fatally 
wounded ; James Wadsworth, who escaped 
with a flesh wound, and Elmer Lane, who 
is now lying in a critical condition. Mr. 
Farnham thas been well known for many 


years in telephone work, and leaves a 
widow and one child, 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC NECHANISIMS—XXIV.* 


BY W. ELWELL GOLDSBOROUGH. 


The presentation of the phenomena in- 
duced by the presence of constant and 
multiple valued reactances in the same 
series circuit is not complete unless the 
influence of a constant capacity react- 
ance upon a variable series reactance is 
discussed. 

Cases of this kind are less frequently 
met with in engineering practice than 
those involving constant inductance fac- 
tors, but from the theoretical standpoint 
they are none the less interesting. 

In Fig. 65 there is diagrammed an 
alternating-current system consisting of 
two circuits. The first, OA,, consists of 
a condenser of variable capacity connected 
in series with a constant resistance. The 
second circuit contains simply a con- 
denser of constant capacity. The system 
has impressed upon it a constant electro- 
motive force from the alternator E of 
constant frequency. We have then for 
consideration the cycle of events that 
will take place in the circuit when the 
value of the capacity of the condenser C, 
is varied from zero to infinity. 

When the capacity of C, is zero the 
reactance of the first circuit will be very 
high and will approximate the value of 
the impedance of the system. In this 
event the current flowing will be very 
small bat will take a phase position 90° 
in advance of the impressed voltage. 
Imagine now that C, is considerably in- 
¿creased in value. The total reactance of 
the system, due to C, and C,, will by this 
increase be much reduced, and a current 
OB,, Fig. 67, will result. 

In Fig. 67, OA is equal to E, the im- 
pressed voltage; and under the present 
assumed conditions, OC, = Ir, the re- 
sistance electro-motive force of the circuit 
OA,; C,A, = I z, the reactance electro- 
motive force of the circuit OA,; and 
A,A = I z, the reactance electro-motive 
force of the circuit A,A. We have, there- 
fore, that C,A is the total reactance 
electro-motive force developed in the sys- 
tem, and that OA, is the electro-motive 
force apparent at the terminals of the 
circuit OA,. 

Now if C, is gradually increased still 
further there will be a gradual reduction 
in the total reactance of the system; and 
Fig. 65, taken as a whole, will represent 
simply a circuit containing a constant re- 
sistance in series with a variable react- 
ance. Therefore, as shown in Fig. 67, 
the current will gradually increase in 


* The present installment of Professor Goldsborough’s 
article was omitted from its proper place—immediately 
the installment published April 13—on account 


of an tal loss of the engravings accompanying it. 
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value and come more nearly in phase with 
E, since its vector head B will follow the 
locus circle B,, B,, B, as C, increases. 
The maximum value that C, can attain is 
infinity, and if it reaches this value its 
power as a reactance factor will vanish. 
Under such circumstances C, offers all 
the reactance that is apparent in the 
system, and its vector will assume a posi- 
tion CA, such that, with OC and OA, it 
completes the electro-motive-force triangle 
of the system. 

The reactance electro-motive force E,, 
due to C,, varies in value with the value 
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CONSTANT 
Fra. 65 —ALTERNATING MECHANISMS. 


of the current, since C, is a constant; 
moreover, it has a phase position 90° in 
advance of the current at all times, there- 
fore, as C, increases from a zero value, 
the locus of the vector of this reactance 
electro-motive force is the circle AA,C, 
which cuts the resistance electro-motive- 
foree locus circle OC,C at the point C. 
Now, since this reactance electro-motive 
force E, is the pressure that is apparent 
at the terminals of the condenser circuit 
A,A, Fig. 65, it is one of two components 
of the impressed electro-motive force ; the 
second component being the electro- 
motive force E, which appears at the 
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terminals of the circuit OA, Fig. 67 
shows that this electro-motive force, 
E = OA,, has initially a value equal to 
OA the impressed electro-motive force ; 
then, as C, increases, it rapidly diminishes 
and takes a position in advance of OA. 
Finally it passes a minimum value when 
its vector head is just to the left of A,, 
and thereafter gradually increases until 
C, = œ. When this occurs E, equals and 
coincides with I 7,, since z, = 0. 

As E, r, and C; are constants, after C, 
reaches an infinite value, no further 
change can be made in the value of the 
current unless a variable inductance 1s 
introduced. Fig. 66 shows the circuit 
modified by this step. When the induct- 
ance L, is first introduced its value is 
very small. It, however, induces a re- 
actance electro-motive force Iz, that 
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opposes the reactance electro-motive force 
E, = I z, and thereby diminishes the re- 
sultant: reactance of the system which 


equals 


Now a reduction of the reactance of the 
system below the value of z, causes the 
points C and B to move up towards the 
vector OA, along their respective loci, 
and eventually to coincide with OA, when 
L, has so increased as to make 
tae 
and 
T= To — X= 0. 
When z = 0, 
Lae 1.4, 
or the reactance electro-motive force of 
the first circuit OA, is equal to that of 
the second circuit A,A, Fig. 66. These 
electro-motive forces are shown in their 
vector positions as AA, and A,A, respec- 
tively. They are drawn through A at 
right angles to OA and are equal in 
length to the diameter of the locus circle 
AA,CA,Ag. 

The condition of zero effective react- 
ance in the system is a condition of reson- 
ance. At this time the current has its 
maximum value OB, since E is acting on 
what is practically a non-reactive system. 
The vector diagram OAA, is, therefore, 
similar to the diagram of Fig. 38, on page 
183, already cited as illustrating a resonant 
effect. 

To produce a lagging current in the 
system the inductance must be increased 
until z, overbulances z, and the system as 
a whole becomes inductive. If the in- 
crease in L, is marked enough the current 
may even assume such a lagging position 
as OB, In this case, since K, is propor- 
tional to I and at right angles to it, Es 
will take the position A,A. Correspond- 
ingly the inductive reactance electro- 
motive force will have a value equal to 
CA, since it must be great enough to 
close the electro-motive-force polygon 
COA As. 

The condition of resonance exhibits an 
electro-motive force at the terminals OA, 
equal to the vector OA,, but the last case 
shows that the electro-motive force at the 
terminals of the circuit OA, is much 
greater than OA. It is equal to OA, 
and is much in excess of E, although the 
current is less than when the resonant 
condition was prominent. This local in- 
crease in the pressure has already been 
shown to be not objectionable when prop- 
erly controlled, and when so controlled 
may be used to very material advantage. 

In Fig. 63 a phase diagram was shown 
that is quite similar to Fig. 67. In it 
the effect of a varying reactance upon a 
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system containing a constant inductance 
was illustrated, and the fact prominently 
brought out that a suitable adjustment of 
a capacity in the system would cause local 
increase in the pressure above that of the 
source. In Fig. 67 is illustrated the fact 
that in a system containing a consfant 


capacity reactance, a local increase in — 


pressure above that of: the source is 
brought about by a suitable introduction 
of an inductance into the system. 

The latter case, as already stated, is 
much less likely to be met with in com- 
mercial practice than the former. It is 
specially interesting because it is the 
graphical representation of the formula 


= E 


Jr + (6,3 +a) 


in which E, 7r,, w and C, are constants ; 
and z, is varied from + œ to — œ. 

During this change ‘‘ B” passes around 
the circle B,BB,B, from O to 0, “C” 
passes around the circle C,CC,C, from 
O to O, and ‘‘ A” passes around the circle 
A,CA,A; from A to A, as indicated by the 
arrows in Fig, 67. 
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Science 


Brevities 


Photography by Phosphorescence—In 
an interesting communication to Nature, 
Mr. F. Jervis-Smith says: “In certain 
libraries there exists a fixed rule that no 
books may be removed. ‘This being so, 
all extracts and copies of plates and en- 
gravings have to be made in the libraries. 
Reproduction by the methods of ordinary 
photography is most inconvenient, since 
the employment of artificial light is 
strictly prohibited; also the introduction 
of a camera and its manipulation in a 
library, are surrounded by many difficul- 
ties. These circumstances led me to de- 
vise the following method for obtaining 
copies of plates, engravings, printing and 
writing. A piece of cardboard is covered 
with a phosphorescent substance, and after 
sufficient exposure to the light of the sun 
or of an arc lamp, it is placed at the back 
of the engraving or writing to be copied; 
on the face of the engraving or writ- 
ing a dry photographic plate is placed, 
and then the book is closed for a certain 
time, depending on the nature and 
thickness of the paper used in the book. 
I find that the period of time lies between 
18 and 60 minutes. The plate is then 
withdrawn and stored in a dark box for 
development. The dry plate is easily man- 
ipulated under a cloth, which shuts off 
all light and covers the book during the 
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operation. The results are sufficiently 
good for most purposes—in the case of 
some papers the fibrous structure is 
shown ; this very slightly detracts from the 
clearness of the copies made by this 
process. Neither the luminous substance 
nor the dry plate injures the book in any 
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Telegraph Wires on Snow—The fact 
that snow is a good insulator has been 
practically recognized by the employés 
of the Puy de Déme Observatory for a 
number of years, says the Electrician. 
The double line which connects the ob- 
servatory with the station of Rabanesee 


N 


A; 7) 
D 
y 
fo) 


Fie. 67.—ALTERNATING DYNAMO ELECTRIC MECHANISMS. 


way, 80 that the method may be employed 
in the case of valuable prints and engrav- 
ings. If films be used instead of plates, 
a large number of copies of different 
engravings in the same book may be 
made at the same time. The time 
of exposure to the phosphorescent back- 
ing is shortened considerably by placing 
the phosphorescent card on a warm sur- 
face, euch as that of a metal vessel heated 
to about 20 degrees cen bese with hot 
water; when films are employed this tem- 
perature should not be exceeded. In an 
experiment made in the laboratory I 
found that the phosphorescent substance 
under normal barometric pressure be- 
came brightly luminous when subjected 
to the brush discharge of a Tesla inductor ; 
the discharge from an ordinary induction 
coil fails to produce the same effects.” 


and with the telegraph office of Clermont 
is often interrupted during the Winter 
season. The breakage is due to the fact 
that the poles, covered with a layer of 
hoar frost, which can attain a diameter of 
three feet, offer too large a surface to the 
winds, which blow with great violence. 
It often happened that in the execution of 
repairs the workmen drew a line of wire 
across the snow covering the Temple of 
Mercury, so that the wire was in contact 
with the snow over a length of 30 or 40 
yards. Even when the poles remained 
standing it often happened that their tops 
were covered with snow, and that quite 
1,000 yards of wire were in immediate 
contact with it, without the messages be- 
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ing disturbed on that account. It might 
be urged that the best expedient would 
be to lay the wire always on the snow, as 
in the case of the Etma and Mont Blanc 
observatories. But on the Puy de Dôme 
the snow is not “eternal,” and it is often 
either melted or blown away, leaving the 
bare rock. 

Unipolar Induction— Most physical cab- 
inets contain an apparatus to illustrate 
the rotation of a magnet about a current 
which is conveyed axially through the 
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magnet. This rotation is generally at- 
tributed to unipolar induction. A dis- 
cussion of the reality of the existence of 
this inductive action bas continued 
through the past few years. Lecher has 
maintained that the effect is due to the 
leading-in wires. Herr E. Hagenbach, in 
a leading article of the Annalen der 
Physik, maintains that the rotation of the 
magnet is a true phenomenon and falls 
under Biot and Savart’s law, which states 
that an infinitely long straight current 
acts upon a magnetic pole with a force 
which is proportional to the current 
strength and to the strength of the pple 
and is inversely proportional to the dis- 
tance. Laplace proved that a stream ele- 
ment acts upon a magnetic pole with a 
force which is inversely proportional to 
the square of the distance, and Biot 
showed that it is proportional to the sine 
of the angle which the direction of the 
current makes with the line connecting 
both elements. The author enters into a 
discussion of Ampére’s laws, Grassman’s 
law and the Biot-Savart law in relation 
to this experiment. 
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OBITUARY. 

Mr. Richard P. Rothwell, editor of the 
Engineering and Mining Journal, died at 
his home in New York, on April 17, after 
an illness of several weeks. Mr. Rothwell 
was born in Canada in 1837, and was 
educated at Trinity College, Toronto; the 
Rensselear Polytechnic Institute, at Troy, 
N. Y.; the Imperial School of Mines, in 
Paris, and the Mining Academy, at Frei- 
berg, Saxony. Returning to America in 
1864 he engaged in engineering in the 
Pennsylvania coal fields for several years, 
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NOTES ON THE COOPER HEWITT LAMP. 


BY PETER COOPER HEWITT. 


The purpose of the exhibit which I 
had the honor to present at Columbia 
University, before the American Institute 
of Electrical Engineers on April 12, 1901, 
was: 

First: To demonstrate that light can 
be produced from a gas or vapor in great 
quantity by means of the electric current, 
and in the quantity desired. 
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meanwhile devising wire-rope-making ma- 
chinery and other machines and processes, 
many of which are still in use. In 1873 he 
became editor of the Engineering and 
Mining Journal, and has lately published 
also the Mineral Industry and other works 
and periodicals. Mr. Rothwell found- 
ed the American Institute of Mining 
Engineers in 1871, and became its presi- 
dent in 1882. He was a member of a 
large number of scientific and engineering 
societies in various parts of the world. 


Mr. Henry Herbert Luscomb, secretary 
and superintendent of the Johns-Pratt 
Company, Hartford, Ct., died in that city 
on April 17. | 


Second: To demonstrate that light can 
be produced from direct-current low-volt- 
age circuits, by means of a gas or vapor. 

Third: To show that this light is ex- 
tremely efficient. 

Fourth: To illustrate laws of conduc- 
tion of the electric current by gases or 
vapors, and to show by experiment the ef- 
fect of current on a conducting vapor or 
gas and the effect of variation in density 
of the conducting vapor on the current 
passed. 

Fifth: To exhibit the electrical phe- 
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nomena at the joint of the negative elec- 
trode with a gas or vapor. 
Sixth: To exhibit practical electric 
vapor or gas lamps of very high efficiency. 
Seventh: To demonstrate that change 
in the color of the rays of light proceed- 
ing from a gas or vapor lamp of this 
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Fig. 5.—VERTICAL LAMPS. 


character can be brought about by means 
of certain materials. 

Eighth: To show, by means of curves, 
that the resistance of a particular vapor 
in a lamp can be made to vary in a pre- 
determined manner within wide limits by 
varying the proportion of the vapor sub- 
jected to the current and the heat radiat- 

ing ability of the lamp. 
© The demonstrations actually made are 
illustrated by the accompanying drawings, 
and the measurements on the drawings 
were taken by Weston instruments while 
the lamps were in operation. 

Fig. 1 illustrates the relation of the 
volte to the dimensions of a gas carrying 
current. The demonstration consisted in 
the operation of three lamps illustrating 


the tendency of the volts to vary directly 
as the length and inversely as the diameter, 
as seen by the figures of the drawing. One 
lamp is 54 inches long and three-quarters 
of an inch inside diameter, another is half 
the length and the same diameter, 
and the third is the same length 
as the first and twice the diameter; 
the drop in volts of the second and third 
is approximately one-half that of the first. 
The error in the lamp having the greater 
diameter, which measured 54 volts instead 
of 45, as should have been the case, was 
probably due to impurity developing in the 
vapor and a factor which appears on com- 
paring tubes of widely different diameters. 

Figs. 2 and 3 of the drawings illus- 
trate the relation of current to resistance ; 
the resistance varying inversely with the 
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current, the volts tending to remain con- 
stant. Fig. 2 illustrates a divided vapor 
circuit, one leg carrying four amperes, 
while the other leg is carrying two am- 
peres, the voltage over each leg being ap- 
proximately the same. 

The second demonstration, Fig. 3, il- 
lustrates a divided circuit consisting of a 
lamp with an additional electrode mid- 
way between the other two, whereby the 
current in the upper portion of the lamp 
is one-half that in the lower portion. The 
drop in volts over each of these portions 
should have been the same and the resist- 
ance of one should have been half that of 
the other, but for the discrepancy which 
was due to the greater vapor density in 
the lower portion owing to the presence 
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of the mercury forming the negative elec- 
trode. 

The next demonstration, Fig. 4, was a 
lamp having an auxiliary electrode one- 
third of the distance between the positive 
and the negative electrode, which on be- 
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ing connected with the negative electrode, 
by a conductor having a negligible resist- 
ance, allowed only 0.02 of an ampere to 
pass through this short-circuit, although 
it was subjected to a measured electrical 
pressure of 44 volts, while the lamp was 
passing about three amperes. 

These demonstrations practically illus- 
trated results obtained by me from a great 
number of experiments. 

Figs. 5 and 6 illustrate two forms of my 
lamp adapted to run on an Edison 110- 
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volt circuit with an efficiency of one-half 
a watt per candle. 

Figs. 7, 8 and 10 show actual efficien- 
cies of my lamp at different electric press- 
ures, while Figs. 7 and 8 and 9 illustrate 
the control of the resistance of the lamp. 

Fig. 10 illustrates the electrical varia- 
tion due to variation in gas density and 
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an immediate effect of variation in cur- 
rent and a result brought about by a 
Roa variation in gas density. 
> Fig. 11 illustrates the effect on one of 
eow my lamps of varying its heat-radiating 
ability. 

Fig.-12 is the efficiency curve for the 
same lamp. | 

The large lamp exhibited was operated 
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by direct current. The Weston ammeter 
in circuit with the lamp indicated seven 
amperes. The drop in volts across the 
lamp was 100 volts, measured by a Weston 
voltmeter, and the light given by this lamp 
was approximately 1,500 candles. It was, 
I believe, the first public exhibition of a 
high-power vapor lamp, and it was ex- 
hibited with standard instruments at- 
tached for measuring its current consump- 
tion; in fact, all the demonstrations were 
made with standard instruments attached 
for general inspection. 


<> 
Heavy Storm in the West. 

An unusually severe storm damaged 
property to the extent of nearly $3,000,- 
000 in western Pennsylvania, Kentucky, 
West Virginia, Tennessee and throughout 
the southwestern central states on Satur- 
day and Sunday last. From Pittsburgh 
south, towns along the 
Ohio, Monongahela, Sci- KRE 
oto, Kanawha and Big i 
Sandy rivers suffered 
greatly from the floods, E i 
while to the north tele- 
graphic communication 
between Chicago and 
New York was possible | 
on Saturday only by way 
of Montreal or Ottawa, 

Canada. Telegraph, tele- 

phone and railway com- g| # 
panies are heavy losers, ““"™ 
the wires being down or 
wrecked throughout a large portion of the 
states named. 


> e 
Experts of the General Electric Com- 
pany tested searchlights on Niagara Falls 
from Falls View recently. The Michigan 
Central Railroad Company has long de- 
sired to give its patrons a view of the 
f falls under the electric light operated by 

the power of the falls itself. 
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PERSONAL. 

Mrs. Isabel Field Judson has recently 
given to the National Museum a half 
American, half British flag which was 
flown by her father, Mr. Cyrus W. Field, 
on the U. S. frigate Niagara, in 1856 and 
1857, when that ship was engaged in 
laying the first Atlantic cable. The flag, 
which is 45 feet long, is triangularly di- 
vided representing the ensigns of both 
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countries, and is intended to complete the 
already fine Field collection which is now 
in the museum. The flag was made un- 
der Mr. Ficld’s immediate direction and 
in addition to being used on the Niagara 
at the laying of the first cable it was also 
carried on the Great Eastern in 1866 and 
1867, when the second cable was laid. 


Mr. Alexander Brown, of Baltimore, 
Md., has resigned from the various cor- 
porations with which he is connected 
preparatory to taking a long trip abroad 


for recreation. Among the companies in 
which Mr. Brown was interested are the 
United Railways and Electric Company, 
United Electric Light and Power Com- 
pany, Canton Company, Newport News 
& Old Point Comfort Railway and Elec- 
tric Company. As Mr. Brown’s health 
has been impaired by his close attention 
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to business, his physicians have advised 
him to rest, and he sailed for Europe on 
April 24 with his family. 

Messrs. R. Mountford Deeley and J. 
W. Woolliscroft, directors of the Midland 
Railway Company, and Arthur Keen, 
chairman of the Dowlais Iron, Steel and 
Coal Company, Limited, and E. Winsor 
Richards, a director in the same company, 
arrived from London on the Majestic re- 
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cently, and paid a visit to some of the gen- 
tlemen connected with the Morgan-Car- 
negie steel interests with a view to study- 
ing American methods as exemplified in 
the plans of the great steel combination. 


Mr. A. A. Thresher, of the Thresher 
Electric Company, Dayton, Ohio, was a 
New York visitor last week. Mr. Thresh- 
er states that his new company, with great- 
ly increased facilities, is well under way 
and he will probebly arrange for branch 
offices in eastern cities. The Thresher ap- 
paratus is largely used in the navy yards 
and is giving the best of satisfaction under 
very severe usage. 


Mr. C. E. Trump, of the Novelty Elec- 
tric Company, Philadelphia, Pa., was a 
New York visitor the first part of this 
week. Mr. Trump reports an outlook for 
a very busy Summer in the electrical field 
and remarked that last year July and Au- 
gust were two of the busiest months and 
that it seemed likely this would be re- 
peated in 1901. 

Mr. W. C. Humstone, superintendent of — 
the Western Union Telegraph Company, 
of New York city, has recently returned 
from Florida, where he has been with his 
wife for the benefit of her health. 
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A Telephone Newspaper. 

In Budapest, which is one of the 
most advanced capitals of Europe, there 
is in operation an institution known as the 
Telefon-Hirmondo, which, being in- 
terpreted, means “telephonic news teller.” 
It is fully described by Mr. Thomas S. 
Denison in the World’s Work for April. 
To the courtesy of this publication we 
are indebted for the accompanying il- 
lustrations. 

In short, the system consists of a fully 
equipped newspaper office—equipped, 
that is, in every respect except presses, 
type, paper, and printer’s ink. It has 
6,200 subscribers, and a full staff such as 
would be usual in a newspaper of fair 
size in such a city. The enterprise was 
started about eight years ago by Mr. 
Theodore Buschgasch, and 
after his death continued by 
Mr. Emile von Szveties. 

For the purposes of tele- 
phonic dissemination of 
news the city is divided into 
27 districts. To a distrib- 
uting point in each is run a 
copper wire main circuit 
with branch wires to the 
houses of subscribers. Simi- 
larly 27 circuits are run 
from transmitters in the 
Opera House to the central 
office. In all, the newspaper 
service operates 560 kilo- 
metres (372 miles) of wire 
and 6,200 receivers in the 
various houses. The actual 
“issue of the paper’ is 
carried out as follows: In 
each subscribers premises 
is attached to the wall a 
complete programme tell- 
ing just what may be ex- 
pected at any hour each 
day, except Sundays and holidays, between 
10.30 a. M. and 10.30 P. m., unless a con- 
cert or some other night event is being re- 
ported. Stock exchange reports reach 
subscribers several hours ahead of the 
evening papers. Reports of the legisla- 
tive body and political news occupy the 
time from 11.45 to 12 o’clock. General 
news, of course, comes in all day at inter- 
vals. At 1.30 and 6 P. Įm. a brief résumé 
is sent out for the benefit of those who 
missed the first news. From five to six 
p. M. there are concerts, varied with liter- 
ary criticism, sporting events, and so on. 
Special items for Sunday include news 
from 11 to 11.30, a concert from 4.30 to 
6 p. M., while a children’s concert is 
given every Thursday evening at six 
o’clock. 
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The Telefon-Hirmondo is independent 
in a sense not known in America; it has 
no leading articles, no editorials, no opin- 
ions—unless its short notices of literature 
and art can come under the last head. 
The editor alone is responsible in case of 
action against the paper for libel. He 
has already had two or three lawsuits, but 
has won all of them. 

The mechanical processes of the paper 
are about as follows: The news (tele- 
graphic, exchange, specials, and locals) is 
secured by the ordinary methods known in 
all newspaper offices. The reporter who 
has finished his assignment writes out 
his matter in ink and submits it to his 
chief, who signs it on the margin of the 
printed form. The signature fixes re- 
sponsibility. A clerk then takes the copy 
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with important matter, four for duty and 
two alternates. In Summer four suffice. 
The stentors have strong, clear voices and 
distinct articulation, and the news comes 
from the receivers with remarkable 
strength and clearness. When all six 
stentors are present, they take turns of 
10 minutes each; if for any reason 
only two are on duty, a half hour is the 
extreme required of one reader. 

The only ladies employed on the staff 
are those who sing in the concerts. 

It is stated that the current expenses 
range up to about $4,200 a year, includ- 
ing interest on the plant, while the fixed 


_ charges are about $2,850 a month, vary- 


ing in different seasons. The subscrip- 
tion price is 18 florins, or $7.56 a year. 
Of course advertising receipts are strictly 


REPORTERS ON THE TELEPHONE NEWSPAPER OF BUDAPEST. 


and carefully copies it with lithographic 
ink on long galley slips. These are trans- 
ferred to the stone so as to appear in 
parallel columns about six inches wide 
and two feet long. Two pressmen take 
several impressions on a roller-movement 
hand press. Common printing-paper is 
used. Each sheet is submitted to an as- 
sistant editor, who, with the aid of a copy- 
holder, exactly as in proof reading, veri- 
fies its correctness. ‘This sheet consti- 
tutes the file, and a duplicate is cut up 
into convenient strips for the use of the 
stentors. Each sheet comprises a certain 
part of the programme, and the whole 
number of sheets, with hour dates, con- 
stitute dhe day’s file. 

The stentors are six in number in Win- 
ter, when the paper is likely to be crowded 


limited, though advertisements are in- 
cluded in the service, the charge being 42 
cents for each 12 seconds. 

The subscribers to the service include 
most of the prominent people in Buda- 
pest, appealing as it does to the more 
intellectual classes of that exceedingly 
wideawake and busy city. 

The “aggrieved subscriber” sometimes 
wishes to stop his paper, but he can not do 
this as easily as a subscriber to a printed 
journal. In the first place, he has had 
a receiver put into his house at the com- 
pany’s expense and he has been obliged 
to give security for a year’s subscription, 
one-third of which he pays when the in- 
strument is ready for use. He pays the 
balance in two equal payments, at the end 
of four months and eight, respectively. 
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If the grievance is real, the editor tries 
to remove it by means of the soft answer 
that turns away wrath from the editorial 
head; if imaginary or absurd, the paper 
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concerned. One strong point in its favor 
is its early reports. In this respect the 
paper has a strong hold, for it is able to 


issue an 


ce 


extra” at any hour of the day. 


A STENTOR READING THE Day’s News TO 6,200 SUBSCRIBERS. 


keeps the time-honored waste basket for 
its reception. The editors and managers 
receive the usual courtesies extended to 
the press in the way of passes and free 
tickets, and the paper ex- 
changes with the city press. 
Unknown persons, such as 
temporary lodgers or board- 
ers in hotels, can not, of 
course, become subscribers, 
but the principal hotels do 
subscribe, and their guests 
are free to use the instru- 
ment. 

Hirmondo is at present 
trying an experiment with 
“penny-in-the-slot” ma- 
chines. The coin used is 
a 20-filler piece, worth 
about two cents in our 
money. Music by tele- 
phone, whether vocal or in- 
strumental, still leavessome- 
thing to be desired. The tel- 
ephone timbre must be got 
rid of before music can be 
transmitted satisfactorily. 
The report of news, how- 
ever, is highly satisfactory. 

So far as a_ stranger 


can judge, who is wholly ignorant 


of the language of the country, says 
Mr. Denison, the enterprise is dis- 
tinctly a success. The paper is 60 
well known and has accomplished so 
much that it appears to be beyond the 
stage of experiment so far as Budapest is 


Moreover, invalids and busy people may 
get as much news as they want with little 
effort. Indeed, the plan has so many 
advantages. that we shall probably soon 
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see it in operation on this side of the ocean, 

with the improvements that Yankee in- 

genuity will be sure to devise. 

D 
Reports from Pittsburg, Tex., state that 

the plant of the Pittsburg Ice and Electric 

Light Company was destroyed by fire. 
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German Industries at a Standstill. 


A writer in the Berliner Tageblatt re- 
cently takes an exceedingly gloomy view 
of the industrial conditions in Germany 
to-day and says that they are so bad that 
charitable efforts are powerless to cope 
with the situation, as reduced production 
and the continual dismissal of working 
people have become so general as no longer 
to attract attention. The writer goes on 
to state that out of the entire working 
population of the German Empire nearly 
a quarter are idle or insufficiently em- 
ployed, and he believes that there is little 
prospect of any immediate improvement 
in the situation as the matter was made 
more serious than was expected by the 
uncertainty of Germany’s commercial 
policy, which has succeeded in driving 
German capital and intelligence to found 
large industrial underiakings abroad 
while hindering business relations with 
foreign countries. In Silesia prices are 
so depressed that even the ironworks, 
which possess their own coal mines and 
furnaces, are reported to be unable to cover 
operating expenses. Plants for the manu- 
facture of tinplate, tubing and electrical 
supplies are in a similar plight, while 
textile industries are nearly paralyzed. 
Many of the factories are said to have been 
closed and in others the hours of labor 


have been reduced to a minimum, while 
outside the gates large crowds are look- 
ing for employment every day. The press- 
ure of these conditions is felt even by the 
wealthy classes in almost the same pro- 
portion as the working and professional 
classes, but it is-stated to be,less general. 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES—IX. 


BY A. E. DOBBS. 


HOUSE TERMINALS. 


In Fig. 35 is shown a cable terminal 
enclosed in a sheet-iron cover which pos- 
sesses the advantage of being easy to open 
—though it can be locked if need be— 
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Fig. 35.—Hovuse TERMINAL. 


and of occupying little space, which, in 
certain places, is very desirable. 

It, however, possesses one disadvantage : 
In a storm—it often happens that 
terminals have to be visited in a storm— 
it allows rain or snow to blow directly on 
the cable head, which should be avoided as 
much as possible. 

Neither should a cable head be left ex- 
posed to the weather without any protec- 
tion, and for this purpose nothing is bet- 
ter than a box made in the shape of a 
house, well painted inside and out to 
prevent the absorption of moisture, as 
well as warping and cracking. In this 
the head can be placed and it can be 
opened up without wetting the termina] 
posts on a wet day. 

UNDERGROUND CABLES. 


So far, underground construction has 
not been taken up because it does not in- 
terest small exchanges to any-great ex- 
tent. Yet as some comparatively small 
towns require this class of work it will 
be well worth while to give it a passing 
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notice in order that owners may act in- 
telligently if such requirements are made. 
Let us suppose that we have a town where 
there are plenty of alleys and where, as a 
consequence, digging and paving are not 
expensive, it would seem that it would be 
as cheap to lay an underground as to 
string an overhead system, and so it would 
except for the matter of distribution. Ex- 
cept in large blocks poles would have to be 
set anyhow, in order to distribute the wires 
which therefore would also require sev- 
eral feet of extra cable to reach their dis- 
tributing boxes. Cable for underground 
work must be nearly twice as heavy as 
that intended for aerial lines, which makes 
it more costly with no corresponding ad- 
vantage in hfe or efficiency. As pointed 
out in a previous chapter, the difference 
in the weight of a 100-pair cable 
would be, say. 3,000 pounds for an 
aerial and 5,000 pounds for an un- 
derground cable 1,000 feet in length. On 
the other hand, even a heavy line of poles 
can scarcely carry, or rather sustain, more 
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STREET CEC.“ CONDUIT 


Fic. 36.—UsuAL METHOD OF LAYING 
TILE Dects. 


than 10 cables without breaking down, 
so that the limit is soon reached in that 
direction. 

An underground conduit can not very 
well be kept dry, so that cables are there- 
fore continually exposed to dampness. 

The simplest and easiest system to in- 
stall is probably an iron-pipe conduit, but 
it has the disadvantage of comparatively 
short life and increasing the inductive and 
electrolytic troubles of the cable, and in 
cities where there are gas pipes the liabil- 


ity to explosion from imperfect grounding ` 


of the cable at certain spots. Another 
cheap system is the pump-log or wooden 
conduit, well creosoted, and which has, in 
consequence, a very long life; but there is 
a strong suspicion among cable men that 
the creosote may sooner or later attack the 
cable and destroy it, though this is stoutly 
denied by the wooden-conduit men. In 
Brooklyn, N. Y., conduits have been laid 
now for about 15 years and the writer 
has never heard of any trouble from this 
source, 
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In the laying of conduits care should 
be taken to get them level so that there 
may be no hollow places for water to stand 
in and, if possible, it would be better for 
them to have a considerable slope so that 
if water does get in it will have a chance 
to run out toward one end or the other. 
It is almost impossible to make a conduit 
water-tight and in order that water may 
run out of the manholes a drain is some- 
times placed in the bottom connecting 
with the sewer. Manholes should not be 
located farther than 500 feet apart, as a 
longer pull than 500 feet of cable is apt 
to be an expensive proceeding. 

There are other kinds of conduits now 
on the market, consisting of vitrified clay, 
these having the advantage of lasting 
almost indefinitely, which are used more 
than any other kind at the present time. 
Some kinds are glazed on the inside, which 
makes them a very good insulator for the 
cable sheath and distributes the small 
amount of leakage uniformly, so that the 
danger from electrolysis is greatly re- 
duced or entirely obliterated—a point not 
to be overlooked, which also applies in a 
somewhat lesser degree to wooden and ce- 
ment conduits. There is also the cement 
arch which also has the merit of cheap- 
ness and is probably as good as any. Since 
all tile conduits, at least, have to be laid 
in cement anyhow, why not do away with 
the tile and use cement altogether, built 
up on a form strong enough to hold it in 
place? 

Some of the early experimenters along 
this line conceived the idea of using a 
three-inch tin or sheet-iron pipe which 
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Fia. 87.—CoNCRETE ARCH. 


would merely hold the cement in place 
till it could set. This was all very well in 
theory, but it was found that laborers were 
not always as careful as they should be 
and that when they came to pull the cable 
into the conduit that some of these thin 
pipes had been walked on and bent and 
crushed so that they had to be dug out 
again before they could be used. 

Another ingenious gentleman once con- 
ceived and took out a patent on a tube 
made of soft-rubber hose which was placed 
in the conduit and filled around with ce- 
ment till it set, when by pulling and 
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stretching the soft-rubber tube it would 
come out, leaving a hole in the cement. 
But even if frail tubes of tin and paper 
could preserve their forms they would 
decay in course of time and obstruct the 
duct if the cable should be withdrawn. 
Fig. 36 shows the usual method of 


0 te L N ve, 
a S Sey © oe 8 ween ow 
NG- d a A Te 


tM tas 


p Ba ee a ge 
oa +f" REP $% e e et on 
7 ‘ete è A a 

e ay . ae 
EN Wyre on 
oo "2: nta 
an rane pe 

a a te nary 
' 
40 


ae —™ “es. are. on 
Lai Porere ET Ea 
of Ve Sao . 
2. A N ni 


a 
e 
-t 


Fie. 88.—CONCRETE ARCHES IN PLACE. 


laying tile stone or cement ducts. First 
the trench is dug to the proper depth and 
a layer of cement and broken stone two 
inches*in depth is laid. Then the tile 
stone tube or cement arch is laid in place 
and a single row again covered with ce- 
ment until another level 
when another row of tubes is laid and the 


floor is made. 


whole covered with cement. 
In making joints it is usually the prac- 


Fic. 40.—MULTIPLE Duct CONDUITS WITH COMPLETE CONCRETE ENVELOPE. 
(the American Vitrified Conduit Com- 
pany) gives out the following specifica- 
tions which illustrate the different classes 
of work: 


tice to cover them with tarred burlap to 
keep out the dirt and, as far as possible, 
moisture. 

Fig. 37 shows details of what is known 
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as the cement arch, which is simply a 
form made of concrete over a wire net- 
ting bedded in the centre to hold itin place. 
In laying, a cement floor is leveled off 
and the arches placed on that floor. All 
joints are wrapped with burlap and ce- 
ment filled over the first layer to a depth 
of two inches, when another row of arches 
can be laid till the full number is in place. 
In conduit work it is generally considered 
that a square or half-round duct is easier 
to pull a cable through, for the reason 
that in the latter case only a small part of 
the cable’s diameter is in contact with the 
floor of the pipe. One conduit company 


519 


MEMORANDUM FOB SPECIFICATIONS ON CONDUIT 
LAYING. i 

CLtass A—After the trench has been er- 
cavated and the bottom carefully leveled, a 
bed of concrete shall be laid on same and 
well rammed, with a width equal to the 
width of the conduits to be laid on same, 
and of an average thickness of three inches. 
After the conduits have been laid in posi- 


tion and joints made, a two-inch covering’ 


board or plank shall be laid on top for the 
width of the conduits. Plank may be hem- 
lock, spruce, pine or cypress, of a fair qual- 
ity and reasonably straight. The earth to 
be then filled in on sides and top and well 
rammed or puddled. 
CLass B—After the trench has been exca- 
vated and the bottom carefully leveled, a 
bed of concrete shal] 
be laid on same, and 
well rammed, with 
awidth equal tothe 
Width of the con- 
duits to be laid on 
Same and of an av- 
erage thickness of 
three inches. After 
the conduits have 
been laid in position 
and joints made, a 
two-inch layer of 
concrete shall be 
placed on top of con- 
duits for their width. 
The earth shall be 
filled in on sides and 
top and well rammed 
or puddled. 

CLass C— After 
the trench has been 
excavated and the 
bottom carefully lev- 
eled, side boards of 
one-inch spruce, pine 
or hemlock, of fair 
quality, with strips 
nailed on back of 
same,shall be placed 
in position at the 
two sides of trench 
at a distance apart 
of six inches more 
than the width of 
conduits, and seven 
inches higher than 
the height of con- 
duits to be laid in 
same. Nailing pieces, 
one by two inches, 
shall be secured to 
the two sides about 
every eight feet on 
topand bottom across 

' the trench where 
required to hold the 
side boards in place. 

A bed of concrete 
averaging four inch- 
es thick shall be then 
placed in bottom of 
trench for the width 
between the side 
boards. On this the 

conduits shall be laid and joints made, 
and conduits carefully centered to give 
a width of three inches on sides between con- 
duits and side boards. The sides and top 
shall then be filled up with concrete to make 


\. 


520 


a complete concrete envelope around con- 
duits, with a thickness of four inches 
in bottom and three inches on sides and 
top. 

CLass D—Same as Class C, with the addi- 
tion of one-inch boards in bottom of trench 
to lay concrete on, to be used where neces- 
sary to secure bottom for concrete, as at New 
Orleans. 


ELECTRICAL REVIEW 


Views, News 
and Interviews 


A leading ear specialist of New York 
recently visited the laboratory of Mr. 
Edison at Orange, N. J., and in conversa- 


Fic. 41.—MULTIPLE Duct CONDUITS WITH CONCRETE ENVELOPE OX PLANK BASE, 


CoNCRETE—The concrete shall be cement 
concrete made as follows: One part natural 
cement (Hoffman, N. Y. Bridge Brand, Im- 
proved Union or equal thereto), two and 
one-half parts of clean, sharp sand, and five 
parts screened gravel, crushed stone, ashes 
or furnace slag, and to be small enough to 
pass through one and one-half-inch mesh. 

CEMENT Mortar—Cement Mortar shall be 
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composed of one part natural cement (Hoff- 
man, N. Y. Bridge Brand, Improved Union 
or equal thereto), two and one-half parts of 
clean, sharp sand. 


AND COVER. 


. eœ 

An ordinance has recently been passed 
in Denver, Colo., which prohibits the oper- 
ation of an automobile at any greater 
speed than six miles per hour. The Den- 


ver authorities have not only made the 
law, but have employed mounted police- 
men to enforce it. 


tion with him asked how long he had been 
partially deaf. 

“Since I was a boy,” replied Mr. Edi- 
son. 

The specialist said he would like very 
much to make an examination, which he 
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lows !” was the quick reply. “Why I need 
it in my business, for you see my business 
is thinking, and no matter what the rest 
of you are doing, or how much noise you 
are making, it doesn’t bother me and I am 
able to concentrate my mind fully upon 
the subject in hand without interruption. 
Give up an advantage like that! Not 
much, until, possibly I get so old I can not 
work any longer.” 

Mr. Edison from this point of view 
evidently is willing to sacrifice his per- 
sonal convenience for the advantage of his 
life’s work; yet if the science and skill 
of the specialist can improve his hearing 
his multitude of friends would undoubt- 
edly be delighted to see him thus bene- 
fited. The incident emphasizes the 
strong need by the thinking part of the 
human race for carlids as well as eyelids. 


The exclusive announcement in the 
ELECTRICAL REVIEW last week of the elec- 
tion of Mr. Frederick P. Fish as director 
and president of the American Telephone 
and Telegraph Company has been received 
with much favor by the Bell telephone in- 
terests of the country. Mr. Fish has been 
very active in electrical litigation for a 
number of years, having been counsel for 
the Thomson-Houston Company and af- 
terwards general counsel for the General 
Electric Company. For the last five or six 
vears he has been general counsel of the 
American Bell Telephone Company, suc- 


Fic. 43.—FormM oF MANHOLE. 


did later with the result that he an- 
nounced his belief that Mr. Edison could 
he made to hear as well as any one. Mr. 
Edison repeated this to one of his asso- 
ciates a day or two later. 

“Of course you will have the operation 
performed ?” was the response. 

“What! And give up the great ad- 
vantage I have over the rest of you fel- 


ceeding the late J. J. Storrow. It is un- 
derstood that Mr. Fish leaves a practice of 
nearly $100,000 per annum, and that his 
salary as president of the telephone com- 
pany will be that figure. He is a young 
man, about 42 years of age, and has been 
engaged in the practice of law since his 
graduation from Harvard in the class of 
1875. 
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THE DISTRIBUTION AND CONVERSION 
OF RECEIVED CURRENTS—I.* 


BY HENRY GORDON STOTT. 


Before proceeding to the subject proper 
of this paper it will be interesting to give 
a brief description of the apparatus and 
lines generating, transforming and con- 
veying the current from Niagara Falls to 
the terminal house at the city limits of 
Buffalo, where the overhead lines termi- 
nate and the underground distributing 
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to the present power-house, for 12 more 
generators of the same size, which will 
give an ultimate total capacity of 110,- 
000 horse-power, and it is a very safe 
prophecy to say that every horse-power of 
it will be sold as fast as the turbines and 
generators can be installed, as the present 
installation of 50,000 horse-power is all 
contracted for, and already many cus- 
tomers find themselves in the position 
of Oliver Twist, and with no better re- 
sults. 
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Fia. 1.—Hiau-TEnsion CIRCUIT-BREAKERS. 


system for the various purposes to be here- 
after described begins. 

The power received in Buffalo originates 
at the well-known plant of the Niagara 
Falls Power Company, at Niagara Falls, 
N. Y., in water-driven turbines direct- 
connected to 5,000-horse-power two-phase 
*,200-volt 25-cycle generators. Ten. of 
these generators are now installed, and a 
new wheel pit is being excavated on the 
south side of the surface canal, parallel 


* A paper read before the American Institut - 
trical Busincere March 22, 1901. aa 


The 2,200-volt two-phase current is 
conducted into the transformer house, 
where, after passing through time ele- 
ment overload circuit-breakers, it enters 
two distinct banks of step-up transformers 
of the air-cooled type, of an aggregate 
capacity of 12,000 kilowatts, which are 
arranged in pairs for the two-phase-three- 
phase connection, at the same time to 
change the pressure to 11,000 volts. 
Within a couple of months the secondaries, 
which are now in multiple, will be con- 


nected in series to give 22,000 volts as 
originally intended. 

The 11,000-volt three-phase current 
from the secondaries of the two banks of 
transformers is brought directly out in 
cables on large special porcelain insu- 
Jators set in iron fixtures in the air cham- 
ber, and then on the regular helmet type 
porcelain insulators on timbers on the 
wall. The lightning arresters are of the 
usual multi-gap type with reactive coils 
in series, and in a second type with an 
additional check to the current in the 
shape of carbon resistances to prevent the 
live current following the lightning dis- 
charge. 

The two three-phase 11,000-volt cir- 
cuits running on the same poles to Buffalo, 
each consist of three bare stranded cop- 
per cables of 350,000 circular mils area, 
forming equilateral triangles on each side 
of the pole, the sides of the triangles be- 
ing three feet. In the run of 23 miles 
to Buffalo, the lines are transposed five 
times in order to equalize and minimize 
the inductive drop on all phases, and at 
Tonawanda, where a branch line is taken 
off for Tonawanda and Lockport, light- 
ning arresters are installed of a type sim- 
ilar to those used at Niagara Falls and 
Buffalo. During the first two years oper- 
ation of this line, iron guard wires 
grounded at every alternate pole were 
used for protection from lightning, but 
so much trouble was caused by them fall- 
ing on the lines that after striking a bal- 
ance between the supposed protector and 
the known trouble, the result was so over- 
whelmingly against the former that the 
guard wires were taken down, and the in- 
terruptions, due to line trouble, very ma- 
terially reduced. The remaining trouble 
on this part of the system was almost ex- 
clusively due to the ever present boy, who 
speedily discovered that by a little dex- 
terity in the manipulation of an old piece 
of iron wire or hoop, he could produce 
brilliant Fourth-of-July effects at will. 
The cables were, at this time, only 18 
inches apart, and an arc once established 
would travel backwards along the line with 
ease until the circuit-breakers eventually 
opened at the Falls. This trouble was 
remedied very effectually by separating 
the cables three feet apart as at present, 
and at the same time arranging them so 
that they formed a triangle with the apex 
below instead of all being on the same 
plane as formerly. 

At the terminal house, situated at the 
city limits of Buffalo, the lines now ter- 
minate in a common set of bus-bars, and 
to these bus-bars are connected the five 
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three-conductor lead-covered cables which 
lead to the various substations. 
Simultaneously with the increase of 
line pressure to 22,000 volts there will be 
installed in the terminal house six 2,250- 
kilowatt step-down transformers of the 
oil and water-cooled type, reducing the 
pressure to 11,000 volts for distribution 
in the underground cables. 
A third line is now be- 
ing built from Niagara 
Falls to the terminal 
house, following a dif- 
ferent route, in order to 
give greater security of 
service, but as the present 
pole line is built with very 
heavy poles 90 feet apart, 
no great anxiety is felt as 
to the possibilities of even 
Lake Erie zephyrs com- 
bined with sleet affecting it. 
Following the current 
as it comes into the ter- 
minal house on the 22,- 
000-volt lines, we first 
come to the lightning ar- 
resters which are of the 
well-known multi-gaptype, 
the connections to each 
line having a reactive coil 
inserted to prevent the 
rush of static discharge being followed by 
a greater current, from the line, than the 
gaps of non-arcing metal can interrupt 
by cooling off the air and extinguishing 
the arc at the zero period of the wave. 
As an interesting fact it may be observed 
that the number of one-thirty-second 
inch standard gaps necessary to pre- 
vent the current arcing across under nor- 


mal conditions is not directly proportional. 


to the pressure, but increases in the same 
ratio as the arcing distance in air of a 
single gap. 

The high-tension circuit-breakers shown 
in Fig. 1 are of a very simple form, but 
one which has invariably given excellent 
results, being simply a long hollow wooden 
arm containing a flexible insulated con- 
ductor, which completes the circuit 
through copper contact blocks, with 
auxiliary carbon contacts for breaking the 
arc. When the circuit-breakers open, 
the arm describes the arc of a circle giv- 
ing a break of over three fect, and as the 
arc ascends rapidly, due to the currents of 
hot air generated by it, the length of the 
arc is rapidly increased until broken. The 
position of the marble barriers above the 
panel illustrates the height to which the 
arc may be expected to rise in extreme 
cases. After passing through the circuit- 
breakers the current is led to bus-bars, and 
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from these to the two groups of trans- 
formers, only three cables being carried 
from the panels to each group of three 
transformers, as the delta connection is 
made at the terminals. The low-tension 
or 11,000-volt secondaries are connected 
in the same way to the bus-bars on the 
secondary panels, and from here the five 


Fie. 2.—A VIEW OF ONE OF THE TIME-ELEMENT RELAYS. 


The two coils are connected respectively with current transformers in two phases 
of the line. Either releases the clockwork which after a proper interval 
closes a local circuit through the tripping coils of the breakers 


three-conductor lead-covered cables dis- 
tributing the current to the various sub- 
stations in Buffalo, receive their current 
after passing through the usual recording 
and indicating meters and circuit-break- 
ers of the same type as on the 22,000-volt 
side. All these circuit-breakers have a 
time element device which can be regu- 
lated so as to make the circuit-breakers 
open only after a short-circuit has lasted 
a predetermined number of seconds; sim- 
ilar devices are used on all overload cir- 
cuit-breakers, the time limit varying in- 
versely as the distance from the source of 
power, in order to prevent the more dis- 
tant stations shutting down the others. 

We now come to the distribution and 
conversion of the current in Buffalo, but 
the scope of this paper will only permit 
of the more important and novel features 
being taken up and described in the brief- 
est manner possible. 

DISTRIBUTION. 

Referring to the diagram, Fig. 5, show- 
ing the system of distribution connecting 
the seven substations to the terminal 
house, it will be seen that there are five 
three-conductor cables leaving the ter- 
minal house, each substation being con- 
nected to at least two cables, either one of 
which is capable of carrying the full load, 
and in the other stations having more ca- 
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bles, any two are capable of carrying the 
full load. The necessity for duplicate serv- 
ice to prevent shut-downs through cable 
trouble is eo obvious as to necessitate no 
further comment, but the automatic ap- 
paratus used to cut out the faulty cable 
is novel and interesting. Before describ- 
ing the system a brief description of the 
various circuit-breaking apparatus used 
will be in order. 

Fig. 1 shows a type of breaker used in 
the terminal house and in substation 
No. 3, which has already been described ; 
Figs. 2 and 2a show one known as the 
shunted fuse type, in which the current is 
carried by a spring copper leaf brush 
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Fia, 2A.—DIAGRAM OF CIRCUIT-BREAKER CON- 
NECTIONS. 


which is forced into contact with the cop- 
per blocks by means of a toggle joint lever. 
In shunt with this is a copper fuse wire 
20 inches long of No. 22 B. & S. gauge 
fastened in a groove in a stick having 
near each end brass contacts, which, when 
the fuse stick is forced into the receptacle 
mounted in the marble panel, forms a 
shunt on the circuit-breaker proper. The 
fuse stick is covered with fibre paper, and 
three holes are punctured through this 
paper, so that when the stick is in place 
in the enclosing wooden tube, the holes 
in the paper exposing the copper wire are 
opposite three fibre chimneys. The gaseg 
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formed by the melted copper escape with 
such force through these chimneys, shown 
in Fig. 2B, that the arc formed after the 
circuit-breaker trips, is blown out with a 


noise resembling the report of a pistol. 


To reset the circuit-breaker, the switch- 
es in series with it are opened, the old 
fuse stick replaced by a new one, the cir- 
cuit-breaker closed, and last of all the 
switches. This form of circuit-breaker 
has given excellent results on both 2,200 
volts and 11,000 volts. A time element 
relay is shown in Fig. 2, which is used on 
the overload apparatus, the retardation 
being accomplished by a train of clock- 
work operated by an ordinary spring. The 
brake on the clock train (which is nor- 
mally at rest) is released by either of the 
two magnets, one being connected to the 
secondary of a transformer in series with 
phase No. 1, and the other similarly con- 
nected to phase No. 2, the diagram show- 
ing the connections for a two-phase cir- 
cuit. Variation of the time limit is ac- 
complished by changing the angle of the 
air paddles on an axis normal to the 
spindle driving them. 

Fig. 3 shows a third type of switch 
which may be operated by air, controlled 
by a relay or by any other agency, and 
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Fig. 3.—Arr OPERATED SWITCH. 


consists simply of a U-shaped copper rod 
connecting two brass cylinders, with 
spring sockets, filled with oil. When the 
U-shaped rods are withdrawn from the 
Copper receptacles at the bottom of the 
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cylinders the arc is broken in oil in two 
The cut illustrates the separation 
of the phases by means of brick partitions, 


places. 
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Fic. 4.—CONNECTIONS OF REVERSED CURRENT CiRCUIT-BREAKER. 


so that in case of failure a short-circuit 
can not take place. These switches have 
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also given excellent results on all press- 
ures. 

It is quite obvious that any substation 
supplied from two cables in multiple 
through overload circuit-breakers, is 
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thoroughly protected from damage due to 
failure of apparatus in itself, but a few 
moments’ consideration ‘will also show 
that it is not protect- 
ed from a shut-down 
due to one of the ca- 
bles supplying it be- 
coming defective, and 
thereby causing the 
second cable’s circuit- 
breakers to trip, from 
current supplied 
through them to the 
short - circuit in the 
cable. To obviate 
this the reversed 
current circuit-break- 
er has been devised, 
and the connec- 
tions are shown in 
Fig. 4. The circuit- 
breaker proper is of 
the same type as those 
shown in Figs. 1, 2 
and 3, but the nov- 
if elty lies in the means 
of tripping it. 
The relay consists of 
a small direct-cur- 
rent fan motor hav- 
ing laminated fields 
and armature, the armature circuit re- 
ceiving current from the secondary of a 
transformer connected in series with one 
of the phases of one cable, the fields re- 
ceiving current from a small constant- 
potential transformer connected to the 
same phase. The armature shaft carries 
an arm whose play is limited between two 
stops, one of which is connected to the trip- 
ping coil of the circuit-breaker, the other 
stop being blank. Normally with these 
connections the torque exerted upon the 
armature is in such a direction that the 
contact arm attached to the armature 
shaft is strongly pulled against the blank 
stop, a spring assisting in this pull. 
Suppose that a short-circuit comes on 
No. 1 cable, the conditions are now rad- 
ically changed ; the normal flow of current 
into the bus-bars from both cables no 
longer exists, for No. 2 cable will now be 
feeding current into the short-circuit in 
No. 1 cable through the bus-bars and cir- 
cuit-breakers of No. 1, thereby reversing 
the direction of the flow of energy in the 
armature circuit of its relay, and as the 
field remains the same as before, the con- 
tact arm swings over rapidly, complet- 
ing the local circuit and tripping the 
circuit-breakers, leaving the substation 
bus-bars connected to the good cable only. 
The same action will take place at all the ’ 
substations to which this cable may be 
connected, and finally the overload circuit- 
breakers in the terminal house will cut 
out the faulty cable entirely, 
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ACCUMULATORS AND AUTOMOBILES. 


BY LOUIS BELL. - 


The notes on storage batteries for elec- 
tric vehicles, published in your issue for 
April 13, must have wakened a sympa- 
thetic chord in every engineer who has 
tackled the problem. Mr. Fay hit the nail 
squarely upon the head. Personally, I have 
never been celebrated for my optimistic 
view of the storage battery, but the evolu- 
tion of the past decade has not been with- 
out purpose or altogether profitless, and 
at the present time, and for the purpose 
under discussion, the storage battery is 
quite as much sinned against as sinning. 
The public electric vehicle business here 
in Boston is reported to have come to 
gricf, but it certainly does not appear that 
intrinsic faults in the batteries or lack 
of skill in the engineers of the hapless 
company are properly chargeable with the 
unhappy result. 

When the gearing of an electric cab can 
be distinctly heard for a quarter of a mile, 
buzzing and whirring like a Cyclopean 
mosquito, it is not an unreasonable hy- 
pothesis to assume that there is energy 
lost elsewhere than in the battery. The 
mechanism of an electric vehicle requires 
careful design and construction in order 
that it may do its work smoothly and 
steadily without unreasonable wear and 
tear, and in the early stages of the manu- 
facture of such vehicles it is not at all 
remarkable that there have been many 
sins against good construction. 

It is far too early in the game to form 
a correct judgment of the relative merits 
of the various motive powers proposed and 
used for motor vehicles, but it is quite safe 
to say, in spite of frequent failures and 
numerous discouragements, that the elec- 
tric carriage is with us to stay, and that 
the storage battery, if given a fair chance, 
will do its work well. The writer has 
had occasion recently to overhaul the 
possibilities of the case, and the result has 
convinced him that with careful attention 
to general design and to the running gear 
in particular, trouble with the batteries 
will be greatly diminished. 

Storage batteries are not intrinsically 
light, but there are more ways of killing a 
cat than choking the beast with cream, and 
every watt that can be saved in the gross 
power required for operation means a re- 
duction in weight, cost and bulk of the 
battery required. If care in the design 
and construction of the running gear and 
the motors can reduce the power required 
to drive the vehicle by 15 or 20 per cent, 
which, as regards ordinary present prac- 
tice, seems well within the bounds of possi- 
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bility, the net result will be to lessen the 
weight of the battery by perhaps a couple 
of hundredweight, while retaining the 
same radius of action. 

If preferred, the gain can be taken in 
the form of extra capacity or increased 
efficiency of the batteries, but in any case 
the gain has been made and to good pur- 
pose. Overcrowding the battery is another 
greviously common failing in motor car- 
riage design. A long chapter could be 
written on the disadvantages of compact- 
ness in electrical apparatus, as well as in 
mechanism generally. It sometimes is 
a necessary evil, and sometimes can be 
gained without material inconvenience, 
but while compactness gained at the ex- 
pense of accessibility is bad, compactness 
gained by sacrificing efficiency is worse. 
A storage battery that has to be greatly 
cramped for room loses in both these 
particulars. It is hard to get at quickly 
for repairs, is prone to all forms of leak- 
age, and is pretty certain to be skinned as 
to active material, or electrolyte, or both. 
In either case it suffers in efficiency and 
durability without adequate compensation 
in reduced weight. 

A few added inches in height, length 
and breadth of the battery space mean bet- 
ter insulation, stronger and more reliable 
connections, lessened danger of short- 
circuiting the plates and better circulation 
of the electrolyte. And there is generally 
no good reason why a proper amount of 
space should not be given. There is 
little to lose and much to gain by giving 
it. 

American motor carriage builders have 
been very slow to depart from the usual 
models of vehicles intended to be drawn by 
horses, and by this conservatism have 
seriously handicapped the designer of the 
driving mechanism. There is no good 
reason why in an automobile the form and 
size of the body should not be fully adapt- 
ed to the new conditions instead of being 
slavishly correlated to the presence of a 
spectral horse. Foreign makers have been 
more progressive in this particular and 
while at first glance some of the types 
which they have evolved look rather queer, 
it is because of their newness and not from 
any real lack of shapeliness or suitability. 

Electric carriages have a considerable 
advantage over other forms of automobiles 
in that the total amount of mechanism and 
the driving apparatus proper is sufficiently 
compact, but there must be adequate free 
space for storing the battery, and room 
stolen from it will inevitably be paid for 
at high rates in the repair bills. Steam 
and gasoline vehicles too frequently suf- 
fer from over-compactness and one of the 
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secrets of the success of the French in 
developing such machines is that they ap- 
pear to have started with the intention of 
making the apparatus work properly, even 
if it looked like a machine shop on wheels, 
while in the effort to produce a neat and 
tasteful carriage more than one American 
maker has so cramped his machinery that 
you could hardly drop a nickel into the 
body without stopping the wheels, while 
outside there is hardly room to carry a 
toothbrush unless you stick it in your hat- 
band. Small wonder that repairs are 
formidable. 

It may be that the next few years will 
produce a storage battery much lighter 
and more durable than anything which is 
now familiar, but even with the best bat- 
teries now available the situation can be 
very greatly improved by attention to the 
motors and to the general design. The 
electric carriage has certain advantages in 
quietness and simplicity of operation that 
will give it a field of its own wherever 
charging current becomes available. 
Neither it nor any other automobile will 
endure persistent abuse, but the much 
maligned battery will stand its share if 
it is only given a fair chance. 


tease 
Annual Meeting of the Independent 
Telephone Association. 

The fifth annual convention of the Inde- 
pendent Telephone Association of the 
United States of America will be held 
at the Pan-American Exposition grounds, 
Buffalo, June 11, 12 and 13. The com- 
plete programme of the meeting will be 
announced later. It should be understood 
that the Pan-American Exposition has 
made arrangements with all railroads to 
carry visitors at one and one-third fare 
round trip. 

The committee on arrangements is com- 
posed of Sam. E. Wayland, Scranton, Pa.; 
Robert R. Hefford and Clark L. Ingham, 
of Buffalo, and these gentlemen will ar- 
range for special rates at the hotels for 
persons attending the telephone conven- 
tion. 

The officers of this association are: 
James M. Thomas, president, Cleveland, 
Ohio; H. C. Young, first vice-president, 
Columbia, Pa.; C. E. Stinson, second vice- 
president, Rochester, N. Y.; H. E. Teach- 


out, third vice-president, Des Moines, 
Towa; S. P. Sheerin, secretary and treas- 
urer, Indianapolis, Ind.; R. F. Johnson, 
first assistant secretary, Saginaw, Mich. ; 
Samuel E. Wayland, second assistant 
secretary, Wilkesbarre, Pa. In addition 
there is an advisory board composed of 
Hugh Dougherty, Bluffton, Ind.; E. B. 
Fisher, Grand Rapids, Mich.; W. H. 
Durin, Cedar Rapids, Iowa; W. B. Seaton, 
Ashland, Ky.; George W. Beers, New 
York city; H. D. Critchfield, Mt. Ver- 
non, Ohio. 
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Recent Electrical 
Patents aaa’ 


Another commutator brush-holder has 
been designed and patented by William 
D. Pomeroy, of Akron, Ohio, who has 

assigned his entire interest to the Akron 
Electrical Manufacturing Company. The 
aim of the invention is to provide means 
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whereby the brush may be readily ad- 
justed, and wil] automatically take up the 
wear to which it is subjected so that a 
good electrical contact will always be 
maintained with the commutator. Broad- 
ly, the construction consists of a body 
secured upon the wrist-pin and carrying 
a pivotally-mounted bracket, which is pro- 
vided at one end with the usual com- 
mutator brush, and at the other with a 
plurality of notches. A coiled spring 
surrounds the pivot of the bracket, and 
has one end bearing under the body por- 
tion of the holder. The other end pro- 
jects outwardly and is arranged to en- 
gage in the notches of the bracket. It will 
thus be seen that by placing this project- 
ing end of the spring in different notches 
the brush carried by the opposite end of 
the bracket will be urged more or less into 
yielding engagement with the commu- 
tator, so that as the brush wears it will 
still maintain such contact. 

A rather novel idea in electrical fans 
is an oscillating fan that has just been 
patented by Mr. Richard W. Schmelz, of 
Brooklyn, N. Y. In the practice of the 
Invention, an inverted T-shaped support is 
provided, to the extremities of the hori- 
zontal arms of which are attached two 
solenoids. Pivoted between these sole- 
noids is a vertical arm, to the lower end of 
which is attached a fan blade, while the 
upper end carries a circular magnet, the 
ends of which are passed respectively 
through each solenoid. Secured to this 
arm, contiguous to the pivot pin, ie a 
pair of outwardly projecting fingers that 
are arranged successively to make con- 
tact with binding-posts fastened to the 
frame when the arm is oscillated. Each 
of these binding-posts is connected to one 
terminal of one of the solenoids, while 
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the other terminals of the solenoids are 
connected to a battery. This battery also 
has a connection with the fingers. The 
operation will be readily understood. 
When an electric current is passed through 
one of the solenoids it will draw in the 
magnet and thus move the arm until the 
finger makes contact with the binding- 
post. The circuit will thus be completed 
which will move the arm in the opposite 
direction, and thus the fan is continuously 
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oscillated. To stop the motion it is only 
necessary to stop the fan in a vertical 
position, whereupon both circuits will be 
open; and to start it again, it is only 
necessary to move the arm until one of 
the fingers is in contact with the binding- 
post. 

Novel means for converting alternating 
currents have been patented by M. Albert 
Nodon, who resides in Paris, and has pro- 
tected himself in this country by a patent. 
The improved arrangement consists, es- 
sentially, of an electrolyte formed of a 
solution of phosphoric acid to which may 
or may not be added ammonia and in which 
are plunged two electrodes, the one of 
graphite or plumbago and the other of an 
alloy of zinc and aluminum. This elec- 
trolyte, interpolated in an alternating cir- 
cuit, has the property of arresting one of 
the elements of the alternating current 
while allowing the other to pass freely. 
The phosphoric acid is the active substance 
of the electrolyte and forms insoluble salts 
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with the zinc and aluminum of the 
alloy electrode. The addition of am- 
monia is useful owing to the protective 
action of this compound, which is passive 
—that is, it forms no soluble salts with 
the zinc and aluminum, but it preserves 
the alloy electrode from a too strong at- 
tack by the phosphoric acid and insures 
a regular working of the apparatus. In 
order to effect the continuous converting 
of these two alternate phases, it suffices 
to arrange in parallel two similar couples 
having their electrodes disposed in a re- 
versed order. In this manner it is im- 
possible to collect two direct and distinct 
currents corresponding, respectively, to 
each of the phases of the alternating cur- 
rent. It has been found by experiments 
that two similar couples organized in this 
manner permit of converting alternating 
currents having a mean electro-motive 
force up to 200 volts. By observing 
the phenomenon it will be seen, on the one 
hand, that the operation of the apparatus 
is accompanied with a deposition of hydro- 
gen upon the metallic electrode and, on the 
other hand, that each of the converted cur- 
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rents possesses individually an electro-mo- 
tive force equal to half of the total electro- 
motive force of the primary alternating 
current. The current thus converted may 
be utilized either separately— for example, 
for feeding arc lamps and for charging 
accumulators—or simultaneously for oper- 
ating electromotors. In the latter case the 
electromotor employed must be provided 
with a double winding of the field mag- 
nets, the armature, and the two collectors, 
and its magnetic mass must also be di- 
vided, so as to avoid self-induction. 


A good-sized electric lighting and 
power plant is to be erected in the near 
future at Smithville, Ky., by the Louis- 
ville, Mt. Washington & Fairfield Railway 
Company to light both the company’s 
yards and offices and the town. Judge 
W. B. Hoke, of Louisville, is president of 
the railway company. 
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Electric 
Lighting 


The Montgomery, W. Va., Light, Water 
and Improvement Company has recently 
been chartered in that city, with a capital 
stock of $50,000, by J. C. and J. W. Mont- 
gomery. 

An electric lighting plant is to be erect- 
ed in Winchester, Tenn., as soon as bids 
have been received and accepted, the plant 
to operate 20 arc and 500 incandescent 
lights, the upset price being stated as 
$26,000. 

Extensive purchases have recently been 
made by the Knoxville, Tenn., Electric 
Light and Power Company for the pur- 
pose of enlarging its plant. The added 
equipment gives the plant 3,050 extra 
horse-power. 

A dam and electric lighting plant which 
will cost about $20,000 are soon to be 
built on the Shenandoah River at Grot- 
toes, Va., from which place power will be 
transmitted to the city of Harrisburg, Va., 
by underground cables. 


Reports from Albany, N. Y., state that 
the Hammond bill, which sought to per- 
mit unrestricted competition for electric 
lighting contracts in second-class cities in 
the State of New York, was killed in the 
Senate on April 18 by a vote of 22 to 21. 

Newspaper despatches from Spanish 
Fork, Utah, state that that city and the 
neighboring town of Springville are con- 
sidering the question of erecting an elec- 
tric lighting plant to be used jointly by 
both towns. The cost is estimated at 
about $30,000. 

A company will be organized in the 
near future in Greenville, Miss., with a 
capital stock of $25,000, by Henry Crit- 
tenton and others, to erect and maintain 
an electric lighting plant which may possi- 
bly be sold to the city after it has become 
well established. 


At the recent election in Butler, Ohio, 
the people of that town voted a $10,000 
bond issue for the erection of a municipal 
electric lighting plant and bids are al- 
ready asked for a plant to operate 25 
1,500-candle-power arcs and 800 16-can- 
dle-power incandescent lamps. 


An electric lighting plant is soon to be 
erected in Ft. Gaines, Ga., by the Ft. 
Gaines Mill and Power Company to 
operate about 500 lights. Mr. J. H. Ful- 
ford, who is connected with the power 
company, is said to be also interested in 
the electric lighting enterprise. 

Reports from Pheenix, Ariz., state that 
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the Pheenix Light and Fuel Company will 
develop power on the Arizona Canal, about 
20 miles east of that city. Particulars of 
the proposed installation may be had from 
D. W. Belden, superintendent for the 
company. 

A boiler explosion in the plant of the 
Paxton, Ill., Electric Company resulted 
in entirely demolishing the east end of the 
plant, and crippling the lighting service 
of the town. The damage is estimated 
at about $15,000, which is nearly covered 
by insurance. 


It is announced that the date for open- 
ing the bids for a 15-year franchise from 
January 1, 1902, for a plant and electric 
lighting contract for the city of Suffolk, 
Va., has been postponed until May 14. 
Further information may be obtained 
from Mr. W. M. McAnge, the chairman of 


the electric lighting committee for the 
town. 


The annual meeting of the stockholders 
of the Rochester, N. Y., Gas and Electric 
Company resulted in the election of the 
following directors for the ensuing year: 
J. Lee Judson, William Runkle, Fred- 
erick Cook, George W. Archer, Albert H. 
Harris, Granger A. Hollister, Walter S. 
Johnston, George C. Hollister, Harry L. 
Brewster, John N. Beckley, George A. 
Redman, Wray L. Cole, Charles B. Judson. 
These officers were elected for the coming 
year: President, J. Lee Judson; first vice- 
president, Frederick Cook; second vice- 
president, William Runkle; treasurer, 
George W. Archer; secretary and assistant 
treasurer, Wray L. Cole; attorney, Albert 
H. Harris. 

The recently noted combination of elec- 
tric lighting interests in Montreal, Canada, 
was perfected bya young French-Canadian, 
M. Rudolph Forget, who was two years 
ago the president of the Royal Electric 
Company in that city. The new com- 
pany will be known as the Montreal Light, 
Heat and Power Company and proposes 
to take in all the gas and electric light- 
ing companies in the city and vicinity. At 
the present time all, with the exception 
of the Lachine Rapids Hydraulic and 
Power Company, have consented to be 
merged in the new concern, and it is con- 
sidered only a question of a short time 
when the last-named corporation will con- 
sent to come in. When all the financial 
arrangements have been completed the 
new company will have $25,000,000 of 
capital, of which $17,000,000 will be un- 
derwritten at once. Associated with M. 
Forget in the enterprise are James Ross, 
the millionaire street railway man; R. B. 
Angus, Charles R. Hosmer and others. 


Vol. 388—Noe. 17 


Telephone and 
Telegraph 


The Trempeleau & Buffalo County 
Telephone Company was recently or- 
ganized in Independence, Wis., with the 
following officers: President, C. H. Cook; 
secretary, E. Jackson; treasurer, O. Peder- 
son; manager, A. J. Bautch. The system 
will run from Independence to Gilman- 
ton and Thiesen post office, and is ex- 
pected to be in operation by June 1. 


Reports from Wadena, Minn., state 
that the Northern Minnesota Telephone 
Company a short time ago sold its system 
to the Central Minnesota of Wilmar for 
$25,000. The sale includes all the com- 
pany’s exchanges from Sauk Centre to 
Akely, and its franchises in the cities of 
Staples, Melrose and Monticello, in which 
places exchanges will be immediately 
installed. 


Mr. Charles E. Wisard, the gentleman 
who installed a telephone line at Alex- 
andria, S. D., is soon to install a similar 
system in Woonsocket, and expects to 
have his system working very soon. The 
name of the company is said to be the 
Woonsocket Telephone Company, and it 
is reported to have a capital stock of 
$2,500. Messrs. E. M. Smith, C. V. 
Templeton and others, are the incorpora- 
tors. 


Recent incorporations in the state of 
Ohio include the Tri-County Telephone 
Company, which was chartered by A. K. 
McConnell, H. W. Townsend and others; 
the Citizens’ Telephone Company, of 
West Unity (local service), for $15,000; 
the Ohio Construction and Finance Com- 
pany, of Cleveland; the Swanton Tele- 
phone Company, which was organized 
for $10,000 by F. J. Spencer, P. J. Len- 
hart and others; the Ashley Telephone 
Company (local service) for $6,000, and 
the Winona Central Telephone Som sane 
organized by Joseph Masten, M. 
Baker and others, for $10,000. 


Sharp competition and a keen rate war 
are going on in Carroll, Md., between the 
Western Maryland and the Chesapeake & 
Potomac telephone companies, the latter 
being subsidiary to the Bell system. The 
lines of the Western Maryland company 
give service within the county only, and 
are used principally for toll service, while 
the Chesapeake & Potomac lines reach all 
the towns along the Western Maryland 
Railroad and connect with the lines of 
the Bell long-distance system, extending 
all over the country. Rates have been 
cut and it is said that considerable feeling 
is manifested, but this report could not 
be confirmed. l 
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- Electrolysis in the Bleaching of 
Textile Fabrics. 

The subject of the application of elec- 
trolytic bleaching methods in textile 
manufacture is the theme of an interest- 
ing report from Mr. Ernest L. Harris, 
United States Consular Agent at Eiben- 
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thermometers are removed and the trough 
reversed and cleansed with a hose pipe. 
The electrodes last about one year and 
can be easily replaced. The bleaching 
liquor, the product of the apparatus, is 
eminently suitable for bleaching raw cot- 
ton, yarn, cloth, lace, and the finest em- 
broidered fabrics, made of cotton, 
linen, jute or flax, pulp, paper, 
etc. It advantageously replaces 
chloride of lime for all pur- 
poses. 

The advantages claimed for 
this system are: 

1. The electrolyzed solution 
possesses the highest decolorizing 
or bleaching power. 

2. The goods treated in the or- 
dinary process of bleaching are 
not harmed in the least, and there 
is scarcely any appreciable loss 
in weight. 

3. Lime or magnesia salts are 
not deposited on the cloth, there- 
by eliminating any possible 


Ef trouble in subsequent dyeing and 
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stock, Germany, from which the following 
description is taken: 

Dr. Oettel, a German professor, to- 
gether with Haas & Stahl, electricians in 
Aue, Saxony, has invented an apparatus 
for producing “chemic,” or bleaching 
liquor, out of ordinary brine, the product 
being sodium hypochlorite, which is at- 
tracting considerable attention among 
textile manufacturers. It is claimed that 
the chemic obtained by this method pro- 
duces a whiteness superior to that of the 
English bleaching liquor. 

The ordinary apparatus is extremely 
sımple (see Fig. 1), being mainly a 
trough or box of slate, swung on trun- 
mons, in a suitable frame, with an inlet 
for the brine and an outlet for the sodium 
hypochlorite resulting from the passage 
of a current of electricity through the 
brine as it runs through the box, the poles 
or electrodes being placed at opposite ends 
of the box, as shown by the engraving. 
Thermometers are suspended at the 
inlet and at the outlet, in order to show 
at a glance the strength of the sodium 
hypochlorite, it having been found that 
every rise of five degrees Celsius corre- 
sponds to one gramme of free or active 
chlorine per litre (equal to 62 grains per 
gallon). 

In order to clean the apparatus, the 


Fig. 1.— ORDINARY ELECTRIC BLEACHING APPARATUS. 


> printing. 

/ 4, Constant strength of liquor, 
which can be used as fast as 
made, if desired. 

5. Economy in cost of produc- 
tion. 

The apparatus is constructed in three 
sizes, to produce, per 10 hours, respectively, 
350, 650, and 1,000 gallons of electrolyzed 
solution, containing three grammes per 
litre (equal to 186 grains per gallon) of 
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necessary to use 70 pounds of bleaching 
powder, and the resulting 650 gallons 
would be found to give considerably in- 
ferior results. The reason of this ap- 
parently inexplicable difference lies in the 
constitution of the electrolyzed liquor, 
which has been found to contain the fol- 
lowing: Free chlorine, free hydrochlérous 
acid, sodium hypochlorite, and chlorate 
of soda. It is chiefly the free hypochlor- 
ous acid which causes the rapid bleach. 
This solution is absolutely harmless to the 
fibres of the threads, the best proof that 
they are in no way injured being that 
goods bleached by electrolysis only lose 
about two per cent, as against some eight 
per cent for chloride-of-lime bleach. 
When making further comparisons be- 
tween the new and the old methods, it is 
well to bear in mind the well-known fact 
that chloride of lime quickly loses its 
strength. It is invariably assumed to be 
of some given standard ; but, as the hydro- 
meter test is deceptive and other tests are 
troublesome, guessing is generally re- 
sorted to, and cloth is often spoiled. In 
this apparatus, the difference between the 
readings of the two thermometers is a 
ready and infallible test, though that is 
scarcely needed after once regulating the 
flow of the brine and the electrical cur- 
rent. The electrolyzed liquor is always 
of one strength ; mixing or reducing is not 
necessary, neither does the apparatus need 
any attention. Rock salt or sea salt may 
be used in addition to waste salt for mix- 
ing brine, providing it contains no min- 
era] injurious to the subsequent processes. 
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Fie. 2.—APPARATUS FOR PRODUCING STRONGER Liquor. 


active chlorine, prepared from brine of a 
strength of six degrees Baumé. 

For purposes of comparison, we may 
say that 650 gallons of the electrolyzed 
solution contains 20 pounds of active chlo- 
rine; to obtain from chloride of lime 20 
pounds of active chlorine, it would be 


Fig. 2 represents a later apparatus, — 


which produces a bleaching liquor some 


six times stronger than Fig. 1. Fig. 3 
shows a special apparatus, producing the 
same bleaching liquor for use in steam 
laundries. All these machines are in- 
tended to be connected with the dynamos 
already in use for electric lighting. 
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SYSTEMS OF ELECTRIC TRANSMISSION 
AND DISTRIBUTION—IV. 


BY OHARLES P. STEINMETZ. 


(Concluded.) 

Two distinctly different cases are possi- 
ble: 

(1). The 60-cycle alternating distribu- 
tion as part of a general polyphase system 
of the same frequency, and derived there- 
from by transformation. In this case 
best economy requires the use of a poly- 
phase distribution system, to secure uni- 
form load on the generating system. 

(2). Where the alternating current for 
the 60-cycle distribution is generated di- 
rectly by prime movers, or derived from 
a general system by motor generators, 
this limitation does not exist, and single- 
phase systems or unbalanced systems can 
be used as efficiently as balanced poly- 
phase systems. 

(1). Where, as part of a polyphase sys- 
tem, the distribution has to be polyphase, 
either three-phase or quarter-phase can be 
used. With the three-phase system, four 
wires are required for efficient distribu- 
tion, and the lamps connected between 
the three outside wires and the fourth 
wire, or neutral, in Y-connection, while 
motors are connected to the three outside 
wires only, in delta connection. This sys- 
tem is very simple, requiring four 
wires only, and thus specially suited for 
secondary networks supplying lights and 
motors. But it requires dividing the 
lighting load between three circuits. 

With the quarter-phase system the two 
phases are usually operated separately as 
two-wire, or, more commonly, three-wire 
single-phase systems, and brought togeth- 
er only where motors are used. Hence, 
the lamps have to be distributed between 
two circuits only, and each of these cir- 
cuits is operated as a single-phase system. 
Thus, for lighting with incidental power, 
and where no extensive secondary net- 
work is used, but primary feeders and 
short secondary mains, and separate mo- 
tor transformers, the quarter-phase sys- 
tem is frequently preferred, while for a 
general distribution for lighting and 
power from the same secondary mains, 
the three-phase system is better suited. 

Occasionally a three-wire, quarter-phase 
system is used, employing a common re- 
turn for both phases. This system ob- 
viously is far inferior in conductor mate- 
rial to the four-wire system, and per- 
missible only with very low drops in the 
mains, since, due to the use of a common 
return for both phases, unbalancing ef- 
fects occur between the phases, even at 
equal distribution of load. It has, however, 
the advantage that three-wire Edison con- 
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tinuous-current mains can be used for its 
operation previous to and until the in- 
crease of load warrants the change to con- 
tinuous current, and under these condi- 
tions it is occasionally employed. 

Where the alternating or polyphase dis- 
tribution is a considerable part of the 
whole system and is of the same frequency, 
usually in the generators the same sys- 
tem is employed as in the distribution; 
that is, quarter-phase generators with 
quarter-phase distribution, except where 
the distance of transmission is so great as 
to make a three-phase system of trans- 
mission preferable, and the quarter-phase 
distribution system is derived then by 
changing in the step-down transformers 
from three-phase to quarter-phase. 

(2). Superior to the above described 
polyphase systems in simplicity and thus 
reliability of operation, are systems of 
single-phase lighting with additional 
power wire. Such systems, however, are 
economically feasible only when operated 
from primary generators or motor gen- 
erators, but not as part of a general poly- 
phase system, except if they constitute 
such a small part of the general system 
that their single-phase nature does not 
seriously unbalance the general system. 

Two such systems are feasible, first the 
monocyclic system of single-phase light- 
ing, operating motors by means of an 
auxiliary phase supplying more or less 
wattless magnetizing currents, either from 
an auxiliary teaser coil on the generator, 
or from the third terminal of an induc- 
tion or synchronous motor connected with 
its other two terminals to the single-phase 
mains, or by exchange currents between 
the motors, flowing from lightly loaded 
motors to heavily loaded or starting mo- 
tors. 

(3). The three-phase polycyclic system, 
in which on a three-phase generator all 
the lights are connected to one phase or 
between two terminals, and the voltage in 
the system controlled for constancy on this 
phase, while from the third terminal of the 
generator issues a power wire to motors 
only. With this arrangement, with load 


on the lighting phase, its voltage is rela- 


tively lower than that of the power wire, 
and thus the motors take more current 
from the third or power wire than from 
the lighting phase, or even return power 
into the lighting phase, thus equalizing 
the load more or less between the three 
phases. 

Both of these systems have come into 
extensive use, the monocyclic for lighting 
with incidental power, the polycyclic sys- 
tem where power is more predominant 
and synchronous motors and converters 
may be required. Frequently, even these 
systems are used in an alternating dis- 
tribution, constituting a part of a general 
polyphase system, by employing, for in- 
stance, three independent polycyclic sys- 
tems of light and power distribution on 
the three phases, so as to balance the load 
on the generating station, while still re- 
taining the advantages of single-phase 
lighting in each individual distribution 
system. 

As secondary distribution, both systems, 
the monocyclic single-phase and the poly- 
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cyclic. three-phase, are four-wire systems 
with three-wire single-phase lighting 
mains, the outside conductors of which are 
used in combination with the fourth wire 
for motors. 

VII. 


CONSTANT POTENTIAL AND CONSTANT 
OURRENT. 

Through many years the distribution 
of electric power was carried out ex- 
clusively by series connection of appara- 
tus, mostly lights, in a constant-current 
circuit, first on the alternating, then the 
continuous-current system. Now the con- 
stant-currentsystem with series connection 
of receiving apparatus is used only for 
exterior arc and occasionally incandescent 
lighting, and the constant-potential sys- 
tem reigns supreme. 

The constant-potential system with 
parallel connection of receiving apparatus 
was introduced by Edison, together with 
the incandescent lamp, and has speedily 
displaced the constant-current system. 
The only reason that the constant-current 
system is still extensively used for arc 
lighting is to be found in the nature of 
the electric arc. The arc acts like a re- 
sistance which decreases with increase of 
current, and is, therefore, unstable on a 
constant-potential circuit (just as in- 
versely a synchronous motor is unstable 
in a constant-current circuit), but requires 
for stable operation a constant-current 
circuit, or, at least, a circuit in which 
the voltage drops considerably with 
increase of current. Hence, to oper- 
ate arc lamps from _ constant-poten- 
tial mains, a device has to be inserted in 
series with the are which decreases the volt- 
age at the arc with increase of current, 
that is, a resistance with continuous cur- 
rent, a resistance or reactance with alter- 
nating current. Since this steadying re- 
sistance or impedance can be eliminated 
by the use of series connection in a con- 
stant-current circuit, constant current is 
used for are lighting wherever the high 
voltage inherent to series connection is 
not objectionable; that is, for street light- 
ing. At the same time thereby the ad- 
vantage is gained to be able to reach dis- 


tances which could not be reached by low- 


tension constant-potential continuous 
current. That, however, the high voltage 
is not the main advantage of series arc 
lighting is shown by the extensive intro- 
duction of constant-current alternating 
are circuits, since, with alternating cur- 
rent, high voltage can be used also with 
constant-potential distribution. 

Occasionally street incandescent lights 
are operated in the same manner, in series 
connection. 

Except for exterior arc and incandes- 
cent lighting, series connection is used 
only in special applications of electric power, 
as electrochemical work of a nature re- 
quiring very low voltage, electrolytic work, 
where economical operation requires 
series connection of a number of electro- 
lytic cells to reach practicable voltage, or 
in some kinds of electric furnace work. 


A discussion followed, in which Messrs. 
Arthur Williams, Gano 8. Dunn, Douglas 
Burnett and F. V. Henshaw participated. 
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Electric 
Railways 


A new power-house has been built in 
Seattle, Wash., by the Seattle Electric 
Company, and when finished will have 
cost nearly $1,000,000. 


Surveys have been begun on the pro- 
posed line for the new Lakeside & Western 
Electric Railway Company, of Ohio, which 
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railway between Rome and Naples has 
been revived and that two Neapolitan 
engineers have prepared new plans for 
the road, which, if undertaken, will run 
along the seashore through Cancello, Mon- 
dragone, Minturno, Formia, Fondi, Ter- 
racina and Cisterna to Rome. 


Press reports from Ohio state that the 
capitalists who are back of the Little Mi- 
ami Traction Company intend not only to 
construct an interurban line between Cin- 
cinnati and Springfield, but will run con- 
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Fia. 3.—APPARATUS FOR STEAM LAUNDRIES. 


will begin in the eastern quarry section of 
Ottawa County, at Marblehead, and run 
through to Napoleon, and probably later 
on to Montpelier, Ind. 


An amendment to its charter has been 
filed by the Rapid Transit Subway Con- 
struction Company, of New York city, 
authorizing the company to purchase, sell 
and deal in all real estate or personal 
property useful in connection with the 
construction or operation of rapid transit 
railroads in the city of New York. 


A syndicate of western capitalists is 
reported to be negotiating for the pur- 
chase of all the electric roads and power 
plants in San José, Cal., and reports from 
Baltimore state that a deal has been 
closed whereby the syndicate obtains 
control of the San Mateo & San Fran- 
cisco Electric Railroad for $1,600,000. 


_ German. press reports state that the 
almost forgotten project for an electric 


necting systems to Columbus and Day- 
ton, besides building several roads in the 
southern part of the state. There are 
said to be $5,000,000 back of the project. 


Dr. José Maria Borgia, forrferly con- 
sul-general to the United States from 
Ecuador, has recently been in the United 
States purchasing bridge material to be 
used in the completion of the Guayaquil 
& Quito Railroad. His purchases aggre- 
gated something over $2,000,000. The 
road in question runs to the rich goldfields 
in the vicinity of Quito. 

The New York & Portchester Railroad 
Company will operate an electric street 
railway line 25 miles long extending from 
the Harlem River, New York city, 
through the Bronx to Portchester and the 
Connecticut line with a probable branch 
to Clason’s Point on the East River. 


The line of the road will touch eight 
towns between Mt. Morris and Port- 
chester. 


529 


Extensive new country territory will 
be made directly tributary to the retail 
trade of Cleveland, Ohio, by the contem- 
plated construction and electric railway 
work in that city during the current year. 
Probably more than 300 such extensions 
will be constructed, bringing the inhabi- 
tants of territory within a.radius of: over 
50 miles into touch with Cleveland, be- 
sides penetrating to northwestern Penn- 
sylvania as far as Meadville. 


Construction work is soon to be started 
on the new electric railway which will run 
from Coraopolis, Pa., to Monaca, a charter 
having been granted to the Coraopolis & 
Monaca Electric Railway Company. The 
road will be 12 miles in length and is ex- 
pected to be in operation by the end of 
the year, paralleling the steam lines of 
the Pittsburgh & Lake Erie. The in- 
corporators of the road are Henry Coop- 
er, H. W. Klein, H. T. Dempsey, J. C. 
Whitla and C. I. McDonald. 

—— 


National Electric Light Association. 


Mr. C. O. Baker, Jr., master of trans- 
portation for the National Electric Light 
Association, announces that the rate of 
one fare and a third on the certificate plan 
has been granted bo persons attending the 
twenty-fourth convention of this associa- 
tion, to be held at Niagara Falls, May 21, 
22 and 23. The Trunk Line Association, 
the New England Passenger Association, 
the Central Passenger Association, the 
Southeastern Passenger Association and 
the Canadian lines have granted this re- 
duced rate. 

The time limit of these tickets, three 
days before and three days after the meet- 
ing, not including Sundays, will enable 
members who desire to do so to attend the 
dedicatory ceremonies of the Pan-Ameri- 
can Exposition at Buffalo, which takes 
place on Monday, May 20, and also visit 
the exposition after the adjournment of 
the meeting. 


John I. Sabin President Chicago 
Telephone Company. 


Telegraphic despatches from Chicago 
state that Mr. John I. Sabin, president of 
the Pacific Coast Telephone Company, has 
accepted the presidencies, also, of the Chi- 
cago Telephone Company and the Central 
Union Telephone Company, succeeding 
Presidents Clark and Jackson, respective- 
ly. Mr. Sabin is an able and highly suc- 
cessful telephone manager. 

The two telephone companies, it is un- 
derstood, will be operated as one system. 
Mr. Clark will become chairman of the 
board of directors of the Chicago com- 


pany. 
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A Frequency Indicator, Power Factor 
Indicator, Wave Form Indicator, 
and the Thomson Load Meter. 


The following brief descriptions refer 
to some interesting new apparatus ex- 
hibited by Messrs. Charles E. Clarke and 


FREQUENCY INDICATOR. 


Caryl D. Haskins at the recent conver- 
sazione of the American Institute of Elec- 
trical Engineers. 


FREQUENCY INDICATOR. 


The frequency indicator is a direct- 
reading instrument showing the number 
of cycles on the circuit to which it is at- 
tached. It consists of two fixed coils 
making a right angle with each other and 
a small piece of sheet iron fastened to a 
shaft, which moves between two jewels 
without springs or other controlling force, 
moving a pointer over a scale marked in 
cycles. In series with one of the coils is in- 
ductance and in series with the other re- 
sistance. When the frequency of a circuit 
changes the ratio of the two currents in 
the coils is changed also. The iron blade 
takes up a position depending on the 
relative ampere-turns in the two circuits 
and this changes the position of its pointer 
on the scale. When the voltage of the 
line varies both currents vary in the same 
proportion and therefore the instrument 
is not affected by change of pressure. 


POWER FACTOR INDICATOR. 


The power factor indicator is con- 
structed on the principle that, in a bal- 
anced two or three-phase system, the pow- 
er factor changes with the ratio of watts 
as found in the two-wattmeter method of 
measuring the power of the system. This 
principle has been applied by the Gen- 
eral Electric Company in various ways 
in the construction of power factor in- 
dicators. The one on exhibition had a 
fixed current coil and two potential coils, 
the latter being on the same shaft, making 
an angle with each other. The current 
is led into the movable coils by leads, the 
controlling force of which is negligible in 
comperison with that between the fixed 
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coils and the movable coils when the in- 
strument is connected to a circuit. The 
scale of the instrument is found by actual 
calibration, that on the instrument ex- 
hibited being adapted to rotary converter 
work with a power factor of one in the 
middle of the scale and a power factor of 
90 per cent lagging at one end of the 
scale and 90 per cent leading at the other. 


WAVE FORM INDICATOR. 


The apparatus exhibited at the conver- 
sazione for determining the wave form of 
electro-motive forces or currents has been 
in nearly constant use at the works of the 
General Electric Company for a number 
of years. It consists of a contact disk 


Inductance 
Resistance 


DIAGRAM OF FREQUENCY INDICATOR. 


and a small synchronous four-pole motor, 
to the shaft of which is fixed a revolving 
brush which elides over the edge of the 
disk. The motor is arranged to run with- 
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it desirable to have an apparatus inde- 
pendent of the angle of one pair of poles. 
As constructed it is also much more flexi- 
ble for general use. 

The contact device consists of a number 


Resistance Resistance 


Potential 
Coil 


Potential 

Coil 
———— 
See 


32 Phase Circuit 
DraGRam oF Power FACTOR INDICATOR. 


of metallic segments on the edge of a 
hard-rubber disk. There are four large 
and four smaller segments, each pair con- 


- sisting of one small and one large seg- 


ment, the number of pairs corresponding 
to the number of pairs of poles of the 
small synchronous motor. All the small 
segments are connected to one terminal 


and all the large ones to another. When 


the revolving brush slides over a small 


PuowER Factor INDICATOR. 


out hunting or oscillation. Formerly the 
disk was attached to the shaft of the gen- 
erators to be tested but the great number 
of poles of large modern machines made 


segment it connects a condenser directly 
to the potential difference to be measured, 
permitting current to flow into the con- 
denser. At the instant-at which the brush 
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leaves a emall segment it leaves the con- 
denser charged with the instantaneous po- 
tential difference to be measured, permit- 
ting current to flow into the condenser. 
At the instant at which the brush leaves a 
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much satisfaction and apparatus made 
like the model has been in use in col- 
leges, factories and stations. 
THOMSON LOAD METER. 
The Thomson load meter is a record- 


Wave Form METER. 


small segment it leaves the condenser 
charged with the instantaneous potential 
difference which the circuit had at that 
instant. The brush then sliding over the 
large segment closes a circuit consisting 
of the charged condenser and a direct-cur- 
rent voltmeter and causes the condenser 
to discharge through the instrument. 
These charges and discharges occur four 
times per revolution and are, with the in- 
strument actually used, at ordinary com- 
mercial frequencies, sufficiently rapid to 
produce a steady deflection. To the hard- 
rubber disk is fastened a finger which 


Revolving 
Brush 


Voltmeter 


Condenser 


DIAGRAM OF WAVE Fors METER. 


can be revolved by hand, and, by means of 
a scale, moved every five degrees so as to 
enable the operator to read off equidistant 
instantaneous potential differences. A 
change of condenser capacity or resistance 
of the instrument does not affect the rela- 
tive values indicated as the capacity and 
resistance are not altered during the test. 
The deflection of the voltmeter is actually 
proportional to the instantaneous voltage, 
as damping, etc., does not affect the steady 
deflection. 

The instrument is said to have given 


ing integrating device for the commercial 
measurement of current delivered to con- 
tinuous-current lighting and power loads. 
Being devised for use upon constant-po- 
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ment of an aluminum disk mounted upon 
a vertical shaft, engaging at the top with 
a recording train and the lower end of 
the shaft resting upon an appropriate 
jewel. The aluminum disk is free to 
rotate between the jaws of permanent 
magnets, structurally similar to those used 
upon other forms of meters. Upon the 
aluminum disk are mounted three pan- 
cake coils, which constitute an armature, 
the energy of which is derived through a 
commutator carried on a shaft or spindle. 
The armature energy is derived around a 
fixed resistance contained within the 
meter, the armature or revolving element 
thus being in shunt to the resistance. The 
three pancake coils constituting the 
armature and physically fixed to the disk 
produce torque as in an ordinary motor, 
the permanent magnets constituting the 
fields. The same permanent magnets con- 
stitute the magnet element of the drag or 
load, which consists of Foucault currents 
generated in the revolving disk. 

Friction compensation for light-load 
operation is provided for by replacing a 
small electromagnet in such a position as 
to bring the outer edge of the disk within 


its jaws. The drag of this magnet in- 


THomson Loap METER. 


tential systems of close regulation, it is 
calibrated in watt-hours. The speed of 
the meter, however, bears direct ratio to 
the current traversing its coils. 

The meter consists in its principal ele- 


creases as the load increases, because the 
winding is in series with the meter load. 
The drag is thus less at light loads than 
at heavy loads, which offsets the effect of 
the friction. 
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THE CLEVELAND & CHAGRIN FALLS 
RAILROAD’S STORAGE BATTERY 
SUBSTATION. 


BY R. L. PALMER. 


In the following description it is not 
my intention to make statements in any 
degree technical:: My desire is to'make a 
plain étatement of facts as I have found 
them in the storage battery installation 
recently placed on the Cleveland & Chag- 
rin Falls Electric Railroad. As this is 
practically a new industry, I hope the few 
remarks which I make will be of 
assistance to other roads who have the 
troubles to contend with which we had 
before we installed our battery. The 
length of the road from Cleveland to 
Chagrin Falls is approximately 14 miles, 
the western terminus being at Woodland 
Hills. The battery is situated 11 miles 
west of Chagrin Falls and 3 miles east 
of Cleveland. Before installing the bat- 
tery, the voltage at the western terminal 
and for six miles east was very low at 
times, especially if it became necessary to 
do any extra work. It was also found al- 
most impossible to maintain the regular 
schedule on this end of the road, and if 
anything out of the ordinary happened 
it was impossible to get satisfactory serv- 
ice at all. 

The substation consists of a brick 
building 30 by 60 feet, which is situated 
about 150 feet from the track at the above- 
named point. The building is roofed with 
slate, and the floor of the battery room is 
paved with brick. The battery rests on 
stringers four by four inches, which, in 
turn, rest on piers built at intervals of 
five feet the whole length of the battery 
room. In the front of the building there 
is partitioned off a room, extending the 
whole width of the building and 10 feet 
deep, for the switchboard apparatus. The 
floor of this room is of wood. 

The battery consists of 220 cells of the 
Willard standard type, of 400-ampere- 
hour capacity, the elements of which are 
placed in lead-lined tanks large enough to 
enable the capacity to be increased to 600 
ampere-hours. The tanks are insulated 
from the stringers by eight petticoat glass 
insulators each, oneinsulator near each cor- 
ner of the tank, with another tier resting 
on top of the lower ones. The plates are 
burned to heavy lead bus-bars, which are 
reinforced wherever it is necessary to lead 
from one group of cells to another. The 
leads are of bare copper, and are covered 
with lead at all places where the copper is 
liable to be reached by the acid fumes. 

The battery has a momentary discharge 
rate of 400 amperes, allowing for extreme 


cases of fluctuation as high as 900, at 
which point the circuit-breaker at the bat- 
tery station is set. A very good idea of 
the appearance of the substation can be 
had from the accompanying illustration. 
There are also presented several curves, 
which were taken simultaneously during 
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voltage taken on the cars. In the centre 
of curve No. 2 an arrow is shown to desig- 
nate the point at which the cars passed the 
battery station, the voltage at this point 
being equal to that of the battery. Curve 
No. 3 shows the ampere readings taken at 
the battery station or that part of the cur- 
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Curves 1-4.- SHOWING EFFECT oF StoraGe BATTERY. 


a test made on the battery to ascertain its 
behavior under maximum conditions of 
load. While this test was being made 
three cars were in operation at a distance 
apart of about 500 feet, starting at the 
western end of the line near a point where 
the voltage had always been the lowest. 
Curve No. 1 shows the voltage as taken 
at the battery while operating under the 
above conditions, the average being 425 
volts. Curve No. 2 shows the average 


rent that was supplied from the same. 
Curve No. 4 shows the total number of 
amperes taken by the three cars. Curve 
No. 5 shows the amperes furnished by the 
station, which, as stated above, was eit- 
uated 11 miles east of the battery. For 
the sake of comparison, I have introduced 
curve No. 6, which shows the voltage 
which would have been obtained had it 
been possible to operate the above-named 
cars from the station without the use of 
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the battery. At a point near the centre 
it will be observed that there would have 
been no current at all; in fact, the volt- 
age would have been many volts worse 
than nothing. The average volts, as shown 
on this curve, are approximately 186. 
The average voltage maintained after 
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A New Type of Direct-Reading 
Ohmmeter. 

The instrument shown in the accom- 
panying illustration is a direct-reading 
ohmmeter intended for very rapid work 
in measuring the resistance of coils and 
instruments, and for such other uses 
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CURVES 5 AND 6.—SHOWING EFFECT OF STORAGE’ BATTERY. 


the battery was installed was 360, for a 
distance of nearly six miles. As I stated 
before, these tests were made under maxi- 
mum conditions of load. Under the regu- 
lar schedule the voltage at a point near 
the battery is maintained at 450 volts and 
over. 7 

The results secured, as stated above, 
have been with an expenditure of less than 
one-third the cost of copper necessary to 
do the same work while operating under 
the regular schedule. To accomplish what 
the battery does under maximum condi- 
tions would mean an outlay of copper con- 
siderably in excess of this. The battery 
not only pulled us out of a very bad hole, 
but we found it to be useful in various 
other ways. For instance, it has been 
used to operate the whole line on several 
occasions, the power-house having been 
shut down at 8.30 P. m., the battery carry- 
ing the whole load until 11 o’clock. It is 
also used to maintain lights at different 
points along the line, and for switching 
cars at or near the power-house at Chag- 
rin Falls. 

In conclusion, I wish to say that the 
battery has given such perfect satisfaction 
that we have contracted with the manu- 
facturers for a second battery of 265 cells, 
to be placed at a point 14 miles east of our 
power station on the eastern division of 
our road. The battery was manufact- 
ured by the firm of Sipe & Sigler, Cleve- 
land, Ohio. 
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such as a dry battery, while to the other 
two are connected the terminals leading 
to the resistance to be measured. In the 
middle of the dial is a thumb-nut attached 
to a needle sweeping over the scale and 
geared to a magnetic needle enclosed in a 
small case visible through the hole in the 
dial. By turning the thumb-nut to the 
number thought to approximate the re- 
sistance to be measured and pressing the 


A NEw TYPE OF OHMMETER. 


bi rå 


button a deflection of the magnetic needle 
will generally be induced; the point is 
then turned further in the indicated di- 
rection and the button again pressed. 
After two or three trials a point is found 
at which pressure upon the button causes 
no deflection. The needle then points to 
a number indicating the ohms resistance 
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STORAGE BATTERY SUBSTATION OF THE CLEVELAND & CHAGRIN Faus R. R. 


as will readily suggest themselves to 
any one who is accustomed to the use of 
electrical measuring instruments. It is 
manufactured by the Myers Break Finder 
Company, Syracuse, N. Y. The instru- 
ment has. four binding connections, to 
two of which are connected the terminals 
of any convenient source of direct current, 


of the circuit under test. The instrument 
is made in sizes ranging between five ohms 
and 2,000 ohms total range. 
— 
An electric light plant is to be 
erected in Covington, La., by the Coving- 
ton & St. Tammany Ice Manufacturing 
Company, Limited. 
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Corporation 
News «44 


CINCINNATI, OHI0—Sterling Electrical 
Manufacturing Company. $15,000. 


Kansas City, Mo.—Union Construc- 
tion Company. $1,000,000. To build 
railways in western states. 


BALTIMORE, Mp.— Baltimore Auto- 
Traction Company. $3,000, with permis- 
sion to increase to $300,000. 


SCOTIA, N. Y.—Scotia Traction Com- 
pany. $30,000. Directors: G. Lynch, 
W. H. Delaney, H. V. Minderse. 


FRANKFORT, Ky.—People’s Water and 
Electric Light Company. $20,000. L. 
I. Crawford and others, incorporators. 


Cuicaco, Int.—Diamond Car Line. 
$25,000. Incorporators: W. K. Sharpe, 
J. L. McKittrick and M. K. Northan. 


ROCHESTER, N. Y.—Rochester Steam 
Motor Works. $100,000. Directors: F. 
W. Zimmer, W. T. Fox and G. B. Watkins. 


New York, N. Y.—National Battery 
Company. $500,000. Incorporators: 
W. B. Greeley, C. A. Wendell and others. 


CLYDE, Wayne County, N. Y.—Lux 
Electric Light, Heat and Power Company. 
eer Directors: C. A., D. E., and C. F. 

ux. 


HARTFORD, Cr.—Hartford Electrical 
Supply Company. $1,000. Incorpora- 
tors: C. C. Cook, F. W. Bartlett and 
others. 


BrazıL, IxD.—Brazil Brewing, Ice and 
Power Company. $60,000. Inco ra- 


tors: P. D. C. Ball, William Roberts and 
others. 


HENRIETTA, TEx. — Henrietta Light 
and Power Company. $5,000. Incorpo- 


rators: G. A. Jackson, F. P. Neville and 
others. 


AUGUSTA, Mr.—New Era Automobile 
and Rubber Company. $1,000,000. Presi- 
dent, William Halkyard; treasurer, W. G. 
Kendall. 


WORCESTER, Mass.—Crompton Motor 
Carriage Works. $5,000. Incorporators: 


C. Crompton, G. H. Kimble and C. A. 
Pratt. 


West Mitton, OH10—The Progress 
Telephone and Telegraph Company has 
increased its capital stock from $10,000 
to $30,000. 


DANVILLE, Va.—Standard Electric 
Company. $5,000. James G. Penn, 
president, and J. N. Williams, secretary 
and treasurer. 


St. Lovis, Mo—Ford Automobile 
Boiler Cleaner Company. $200,000. In- 
corporators: G. R. Ford, A. H. Danforth 
and F. F. Rush. 
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Campen, N. J.—Church Automobile 
and Specialty Company. $125,000. In- 
corporators: W. A. Church, H. T. Jones 
and J. H. Giles. 


MICHIGAN City, INp.—Indiana Trans- 
portation Company. $33,000. Incorpo- 
rators: George G. Oliver, J. N. Campbell 
and O. E. Parks. 


Scottsspura, Inp. — New Telephone 
Company. $5,000. Officers: M. Storen, 
president; F. H. Park, secretary; J. W. 
Martin, treasurer. 


SHERMAN, TEx.—Grayson County Tel- 
ephone Company. $150,000. Incorpo- 
rators: F. B. McElroy, W. A. Armstrong 
and others. 


New York City, N. Y.—Postal Dis- 
trict Messenger Company. $10,000. In- 
corporators: W. H. Baker, C. P. Brush 
and J. O. Stevens. 


TAYLORSVILLE, Inp.—Taylorsville Tele- 
phone Company. $2,000. Incorpora- 
tors: Seneca S. Drybread, B. W. Cham- 
ber and E. McSweeney. 


Cuicago, ILL.—Advance Electric and 
Telephone Company. $15,000. Incor- 
porators: V. H. Messenger, H. H. Han- 
sen and G. A. Thompsor. 


STONE City, IND.—Stone City Light, 
Heat and Power Company. $100,000. 
Incorporators: T. F. Barrett, E. Mc- 
Sweeney and J. E. Boruff. 


CINCINNATI, OHI0—Cincinnati & 
Lebanon Railroad Company. $10,000. 
Incorporators: J. I. Stephenson, F. C. 
Marcom, F. Munroe and others. 


CLEVELAND, OHI0 — The Cleveland 
Southern Railway Company has increased 
its capital stock from $10,000 to $1,000,- 
000. W. H. Lamprecht, president. 


HARPswELL, Me.—Harpswell & Bruns- 
wick Electric Railroad Company. $100,- 
000. Directors: C. B. Harmon, E. A. 
Hubbard, J. O. Bradbury and others. 


Hazetriag, Boone County, Inp.— 
Hazelrigg Cooperative Telephone Com- 


pany. $500,000. Incorporators: D. E.. 


Sanders, W. Berry and G. A. Randell. 


New York, N. Y.—W. N. Thayer 
Company. $5,000. To construct elec- 
trical machinery. Directors: W. N. 
Thayer, G. N. Warner and E. G. Bernard. 


Lorain, Onro—Lorain Steel Motor 
Company. $600,000. To manufacture 
electric motors. Incorporators: A. G. 
Brown, E. W. Ulmer and E. T. Gagoffin. 


EDWARDSVILLE, ILL. — Edwardsville, 
Collinsville & St. Louis Electric Rail- 
way. $50,000. Incorporators: E. C. 
Springer, C. Boeschenstein, J. A. Day and 
others. 


ELLENVILLE, N. Y.—Ellenville & 
Kingston Railroad Company. $300,000. 
Directors: T. H. Fowler, T. B. Childs, G. 
B. Schley, C. L. Hoyt, A. S. Roe and 

ers. 


New Yorn, N. Y.—Merritt & Lock- 
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wood, Incorporated. $10,000. To deal 
in electrical supplies. Directors: T. F. 
Merritt, E. F. and Elizabeth M. Lock- 
wood, 


Orance, N. J.— American ‘Tractor 
Company. $200,000. To build steam 
trucks under W. E. Gibbs’s patents. In- 
corporators: Herbert Knight, D. J. New- 
land and others. 


HempsreapD, L. I.—Long Island Trac- 
tion Company. $20,000. ‘To operate 
automobile passenger conveyances. Di- 
rectors: W. P. Miller, A. D. Young, L. C. 
Johnston and others. 


Attica, N. Y.—Attica Natural Gas, 
Water and Electric Company. $250,000. 
Officers: E. H. Lawall, president; Dr. E. 
B. Long, vice-president; H. C. Smythe, 
secretary and treasurer. 


Kansas City, Mo.—Southwestern 
Mining and Development Company, of 
New York. $1,250,000. Incorporators: 
W. P. Brown, C. H. Welch, G. A. Beaton, 
J. B. Leake and J. J. Welch. 


Deposit, N. Y.—The Deposit Elec- 
tric Company at a special meeting recently 
increased its directors from four to five, 
and its capital stock from $24,000 to 
$100,000. Also voted to purchase the 
Deposit Light and Power Company. 


Tonawanpa, N. Y.—The Tonawanda 
Gas Light Company, the Standard Gas 
Company and the Tonawanda Lighting 
Company have been consolidated under 
the name of the Niagara Light, Heat and 
Power Company. Capital stock $200,000. 
Directors: Frederick S. Wende, J. W. 
Fisher, G. P. Smith, H. S. Wende and 
E. R. Ford. 


CoLuMBus, OH10—Columbus, London 
& Springfield Railway Company. $250,- 
000. Officers: A. G. Grant, president; 
A. E. Appleyard, vice-president; E. 
Tompkins, secretary; J. G. Webb, treas- 
urer; H. A. Fisher, general manager. 
This company has recently absorbed the 
Grove City & Green Lawn Electric Rail- 
way Company. 


WHEELING, W. Va.—Wheeling & Elm 
Grove Railway Company. This company 
in a consolidation of the Suburban Light, 
Heat and Power Company, Suburban 
Railway, Wheeling Park Association, 
Suburban Light and Water Company, and 
the Wheeling & Elm Grove Railway 
Company. Bonds will be issued to the 
amount of $1,250,000. Anton Reymann 
is president. 


Lonpon, ENGLAND —Cook’s Patent 
Tramway System, Ltd.; $25,000; incor- 
porators: H. J. Cook and M. Ehrenfeldt. 
H. Ingram, Ltd.; $400,000. Hedges, 
MacKrell & Company, Ltd.; $5,000. 
British Electrical Manufacturing Com- 
pany, Ltd.; $50,000. Pritchetts & Gold, 
Ltd.; $200,000; to manufacture storage 
batteries and act as electrical engineers. 
Okonite Company, Ltd.; $600,000; di- 
rectors: F. C. Jones, H. Durant Cheever, 
Willard L. Candee, J. H. Cheever and W. 
F. Gaston. 
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Semi-Enclosed, Slow-Speed, Direct- 
l Current Motor. 


It was the attempt of the designers of 
the semi-enclosed type of slow-speed direct- 
current motor illustrated in the accom- 
panying engraving to produce a machine 
that should unite with unusually high 
efficiency great solidity of construction 
and sturdiness of design, enabling it to 
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The Lightning Sign. 

Mr. C. E. Spinner, of Pittsburgh, is 
the inventor of the remarkable electric 
sign, an illustration of which is shown 
herewith. The sign has been developed 
under the supervision of Mr. Paul M. 
Lincoln, resident electrician of the Niag- 
ara Falls Power Company, at Niagara 
Falls, N. Y. 


A New TYPE or SEMI-ENCLOsED DIRECT-CURRENT ELECTRIC MOTOR. 


run long periods without any attention 


whatever.” The motor, as the illustration 
clearly shows, is of a four-pole type, very 
solidly and strongly made and inter- 
changeable for floor, wall, or ceiling work. 
All parts liable to injury are enclosed, 
while the brushes, of the radial type, are 
easily accessible for adjustment when this 
is necessary. The machine is claimed to 
have practically no external magnetic 
field, and it is also said by the makers, 
Messrs. Palmer & Olson, New York, that 
it will run at full load for long periods 
without noticeable rise of temperature. 


© 


Mica Mining Illustrated.. 


Messrs. Eugene Munsell & Company, 
of New York, Chicago, and Ottawa, 
Canada, have recently published a booklet 
consisting simply of reproductions of a 
series of highly interesting photographs 
showing mica mining in India, Canada, 
and North Carolina. The illustrations 
speak for themselves, and make the 
pamphlet a trade publication of unique 
interest. 


The apparatus consists of a large sheet 
of plate glass making the front of the 
sign, the sides of which are also of glass, 
and a back of tinfoil. Between the glass 
and the tinfoil is arranged a zigzag net- 
work of wires which are connected to one 
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A NEw VARIETY OF ELECTRIC SIGN. 


polarity of the circuit, the tinfoil being 
connected to the other. With a pressure 
of 5,000 volts or upward most powerful 


effects are caused to appear, every part” 


of the machine becomes luminous with 
blue light, and at high pressures heavy 
sparks, closely resembling genuine light- 
ning flashes, run over the surface of the 
glass. 
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LITERARY. 

The Scottish Electrician, published at 
Edinburgh, a new electrical monthly, has 
made its appearance. Its announcement 
that it is “the only electrical journal out 
of London” seems lacking in some par- 
ticulars, but we let that pass. The jour- 
nal seems intended for home consumption, 
being devoted largely to local affairs, but 
its tone is good and its typographical ap- 
pearance less ugly than that of the average 
British technical paper. | 


The Century Magazine for June and 
July will contain a brief summary of Mr. 
Grover Cleveland’s two recent lectures on 
the Venezuela Affair, the lectures having 
been especially copyrighted. They are 
said to constitute Mr. Cleveland’s most 
important contribution to history. 


The Popular Science Monthly for April 
contains several scientific articles of more 
than usual interest, including one by Mr. 
Frederick Emory, Chief of the Bureau of 
Foreign Commerce, who describes the 
great increase in the export trade of the 
United States. 

Hamilton Drummond’s successful novel, 
“The King’s Pawn,” is in its third edition, 
though only one month from the press. 
The book is full of thrilling adventure 
and keen interest, being a good example 
of historical fiction. It is published by 
Doubleday, Page & Company, New York. 


The April Century, among other arti- 
cles of great interest, contains a contri- 
bution by Walden Fawcett, which is en- 
titled “The Transportation of Iron,” and 
another by Mary Gay Humphreys on 
“Trade Unions in Japan.” 

Scribner’s Magazine for May contains 
an article by Mr. Walter Wyckoff entitled 
“The Workers.” Other stories of equal 
interest and importance will appear and 
the magazine will be copiously illustrated 
as usual. 


>: —— 
A Higher Corporation Tax Rate in 
Cleveland, Ohio. 


Mayor Tom L. Johnson, of Cleveland, 
Ohio, is reported to have formulated a 
plan by which he expects to readjust taxa- 
tion in that city. The decennial ap- 
praisers have been appointed by Mayor 
Johnson to tabulate the tax valuations 
from the city’s tax maps, so that when the 
Mayor learns the actual money value of 
the various corporations, with particular 
reference to street and other railroads, he 
may be able to go before the city board of 
equalization and demand that the corpo- 
rations be made to pay taxes which he 
believes would be equitable. 
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A Sewing Machine Transmitter. 

The method of operating sewing ma- 
chines by electric. motors, illustrated in 
the accompanying engravings, is known as 
the transmitter method and possesses ad- 
vantages in that it requires no rheostat or 
belting and that it can be applied to any 
sewing maching without mutilation of the 
latie: The mobor does not run contin- 
uously but only with 
the operation of the 


= > 
SIDE VIEW OF TRANSMITTER. 


machine, and takes power in proportion to 
the amount of work being done. In- 
stantaneous stop “on the stitch” is also 
possible without the use of a brake. The 
variable speed is said to be under perfect 
control of the operator and may be varied 
up to 2,000 stitches per minute, permitting 
an immediate start at full speed or the 
moving of the needle a fraction of an inch 
at a time when desired. 

With the apparatus here illustrated, 
which is made by the Paragon Fan and 
Motor Company, New York, the sewing 
machine head is positively driven at all 
times, variable speed being obtained by a 
variable leverage, so that no matter how 
heavy the work is the machine may be 
driven at a low speed and successfully 
handle it. The operation of the device is 
so simple that it may readily be under- 
stood from the accompanying illustrations 
without further description. 
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Wall Street and the Electrical 
Stock Market. 

On the New York Stock Exchange, 
General Electric closed the week at 220 
bid and 224 asked, showing a loss of 6 
points. Metropolitan Railway, of New 
York, closed at 1737% bid and 174 asked, 
showing a gain of 53g points. Brooklyn 
Rapid Transit closed at 8614 bid and 867% 
asked, showing a gain of 31% points for 
the week. Third Avenue Railroad closed 


SEWING MACHINE TRANSMITTER. 


at 12614 bid and 127 asked, showing a 
gain of 414 points. Manhattan Railway, 
of New York, closed at 129% bid and 
130 asked, showing a gain of 114 points 
over last week. 

On the Boston exchange, American 
Telephone and Telegraph closed the week 
at 175 bid and 17614 asked, showing a 
gain of 4 points. Erie Telephone closed 
at 59 bid and 60 asked, indicating a loss 
of 11% points. 7 

On the Philadelphia exchange, Electric 
Company of America closed the week at 
914 bid and 914 asked, indicating a gain 
of 5g point. Union Traction closed at 
313% bid and 3114 asked, showing a gain 
of 14 point. 

On the curb, or outside market, in New 

York, Electric Vehicle closed at 121% 
bid and 1314 asked, indicating no change 
in the bid price. Electric Boat closed at 
19 bid and 21 asked, showing a loss of 1 
point. Consolidated Equipment closed at 
714 bid and 8 asked, indicating a loss of 
1% point for the week. 

Wall street, April 20. 
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THE CUTLER-HAMMER MANUPACTUR- 


ING COMPANY, of Milwaukee, Wis., has es- 
tablished a branch office in Chicago, located 
at 403 Fisher Building. Mr. C. H. Norwood 
is the company’s representative in that city. 


THE ELECTRIC APPLIANCE COMPANY, 
Chicago, Ill., reports the electrical supply 
business to be very active. One day last 
week an order for immediate shipment of 
350 Gutman wattmeters was received, which 
was certainly a good day’s record for one 


_ item. 


THE DRIVER-HARRIS WIRE COM- 
PANY, of Newark, N. J., is making a new 
resistance wire which is said to be of par- 
ticular value to makers of measuring in- 
struments, possessing a resistance 33 times 
that of copper and a temperature coefficient 
of 0.00002; its thermo-electric effect against 
copper is very low. This wire is designated 
by the company as “S. B.” resistance wire. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago,-is compiling a new fan motor 
catalogue “for this season, in which it 
has lišted Falcon, Diehl, General Electric, 
Tuerk, Westinghouse, Central, Empire and 
Battery fan motors. A copy of this cata- 
logue will be sent to any one upon applica- 
tion. This company has also a new compli- 
mentary order book which it will send, 
post-paid, to any customer who so desires. 


THE BUNNELL TELEGRAPHIC AND 
ELECTRICAL COMPANY, 110 to 116 Beek- 
man street, New York, N. Y., has issued its 
catalogue No. 10. The book contains 220 
pages and an index, and deals with every 
sort of small electrical apparatus from ad- 
vance burners and annunciators to battery 
zincs. The apparatus which the company 
handles is manufactured under the patents 
of the late Jesse H. Bunnell, and is well 
known throughout the country. The book 
is a veritable compendium of electrical sup- 
plies and contains nearly 1,000 illustrations. 


THE NEW LARGE MACHINE SHOPS 
now being erected at Elizabethport, N. J., 
for the Central Railroad of New Jersey, for 
which Mr. Geo. Hill is consulting engineer, 
will be equipped exclusively with the well- 
known Lundell power apparatus manufact- 
ured by the Sprague Electric Company. The 
equipment will consist of three 100-kilowatt 
generators of 240 volts and 250 revolutions 
per minute, direct-connected to Ball & Wood 
engines, and 75 motors of various sizes for 
driving the machine tools. The manufacturer 
states that the Lundell generators and motors 
have long had the distinction of being of 
the very highest degree of excellence in 
efficiency, durability and mechanical con- 
struction. All of the motors and one gen- 
erator are booked for delivery in June and 
the other two generators will be delivered 
in July. 


J. H. BUNNELL & COMPANY'S NEW 
FACTORY. J. H. Bunnell & Company, 20 
Park place, New York city, recently issued 
its new catalogue No. 18. The catalogue 
contains a complete description of the dif- 
ferent lines of electrical supplies and equip- 
ments handled by the company, and is hand- 
somely illustrated. The company announces 
that it is rapidly completing its new factory, 
where it will have largely increased floor 
space, the factory will be equipped with all 
modern facilities for the manufacture of 
high-grade telegraph instruments and other 
electrical appliances. The company is at 
present installing the most approved modern 
machinery for the manufacture of such ap- 
paratus, which, it states, will be placed on 
the market in large quantities at the lowest 
cost. The new factory will make it possible 
for the company promptly to fill and deliver 
all orders on apparatus handled in its line. 
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In last week’s issue of the ELECTRICAL 
Review, Dr. Louis Bell discussed the 
storage battery question as applied to auto- 
mobiles with his usual lucidity of state- 
ment and clearness of expression. The 
position that he takes is one that is patent 
to the close observer of the evolution of 
electric automobiles, but one which seems 
to have escaped so far the designer of the 
mechanical part of these vehicles. His 
plea is for the storage battery to be given 
a fair chance. Certainly, in the ordinary 
type of electric vehicles, it has had to 
struggle with conditions imposed upon it 
by the design of the vehicle itself—con- 
ditions which militated greatly against its 
proper operation. It is much to be hoped 
that designers of such vehicles will take 
counsel of Dr. Bell’s sensible observations 
and endeavor to produce a vehicle that 
will, at least, give the battery a fair chance 
jo show what it can do, 
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CENTRAL STATION PRIME MOVERS. 

When the incandescent light was intro- 
duced for the first time there appeared the 
necessity for close and accurate regulation 
of voltage,or what amounted to practically 
the same thing, for extremely accurate 
regulation of speed in the driving motor 
whether this was operated by steam or 
water power. Engine builders confront- 
ed with the demands of the new apparatus 
rose to the situation and in a short time 
brought out designs for steam engines in 
which the regulation was sufficiently close 
for the purposes of the dynamo. Then 
began a period in which the peculiar oper- 
ative conditions surrounding both the 
electric generator and the steam engine 
reacted upon each other. The dynamo, 
as first designed, was essentially a high- 
speed machine, while the engine of those 
days was generally a long-stroke slow- 
speed machine, comparatively inefficient 
The ex- 
treme advantage of directly coupling the 


and exceedingly ill regulated. 


one machine to the other was early recog- 
nized by Mr. Edison, and he set to work, 
as he has related formerly in these pages, 
to solve the really difficult part of the 
to get a high-speed engine to 


problem 
couple with his dynamo, because he knew 
that he could easily build a low-speed 
dynamo to couple with his engine. 

It was largely as a result of these ex- 
periments that the high-speed engine gov- 
erned by controlling the cut-off point of 
its valves was brought out, and also as a 
consequence of them that multipolar de- 
signs of dynamos adapted to run at low 
speed were contrived and exploited. 

With the coming into use of alternating- 
current generators and the general intro- 


duction of the alternating-current system 


for lighting, it was discovered that, in 
order to operate such dynamos in parallel 
with one another, the regulation of speed 
of the prime mover must not only be of 
an accurate average, but that the motion 
itself should be strictly uniform; this is 
far from the case with the ordinary en- 
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gine. Indeed, for a long time it looked 
almost hopeless to attempt to drive alter- 
nators in parallel. With the larger ma- 
chines in use to-day the necessary stead- 
iness of motion, requisite to keep machines 
running parallel in step and in phase with 
one another through all parts of their 
revolutions, has been attained by the use 
of multi-cylinder engines and the intro- 
duction of heavy flywheels as a means of 
steadying the motion. 

In water-power stations there has been 
an advance so great in the art of govern- 
ing water-wheels that this particular de- 
partment of mechanics may be said to date 
from the time when the necessities for 
electrical machinery were impressed fully 
upon makers of hydraulic apparatus. But 
notwithstanding the excellence that has 
been attained there are many conditions 
under which the governing of water- 
wheels is excessively difficult. The parts 
to be moved for the control of an ordi- 
nary turbine are heavy and cumbrous, 
and there is always the inertia of a large 
body of water falling through the wheel 
to be taken into account, so that even with 
the best governors employing auxiliary 
power regulation as good as that of the 
steam engine is difficult to obtain. 

Still, in at least one important essential 
the turbine-wheel is superior to the steam 
engine for driving alternating and poly- 
phase apparatus. This is the absolute 
steadiness of its motion, the impulses 
driving the wheel being continuous and 
producing constant rotation with no 
tendency to accelerate or retard at any 
portion of a revolution as is the case with 
the steam engine. For this reason water- 
power plants in which the regulation is 
perhaps not the very best have been ex- 
ceedingly successful and accidents have 
rarely occurred due to machines getting 
out of step or becoming heated by the 
exchange of heavy wattless currents. Such 
a plant, however, is difficult in the ex- 
treme to regulate when it is running on a 
widely varying load. In normal prac- 
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tice on loads of small variation, if two or 
more dynamos are coupled, all of the 
‘egulation will be done by the one with 
the most sensitive governor, the others 
running along steadily at full load or open 
gate on the water-wheels. The one ma- 
chine which combines the close regulation 
of the steam engine with the rotary motion 
and entire steadiness of rotation of the 
water-wheel is the steam turbine. Why 
this remarkable and highly-efficient en- 
gine has not found larger use in American 
central stations is difficult to understand. 
It has been proven in practice, in Great 
Britain, that it is entirely satisfactory for 
driving electrical apparatus, and that in 
addition to its excellent features of regu- 
lation and steadiness of motion it is 
highly economical in steam consumption 
and floor space. For the operation of 
alternators in parallel it seems to be prac- 
tically ideal. 

It is pleasing to be able to note that 
within a short time some very large tur- 
bine installations will be set to work in the 
United States, and that we may soon 
have some experience of our own in re- 
gard to this form of prime mover. 


THE PAN-AMERICAN EXPOSITION. 

The Pan-American Exposition at Buf- 
falo, Ni Y., was officiall y opened Wednes- 
day of this week, although the exercises of 
its dedication, in which the chief magis- 
trates of all the American nations will par- 
ticipate, will not be held until May 20. 
Owing to the long season of rain work on 
the grounds and the installation of ex- 
hibits have been somewhat delayed and it 
will be two or three weeks yet before the 
exposition is fully completed and at its 
best. i 

Meanwhile, the principal feature of its 
attractions is in operating condition and 
is alone well worth the journey to Buffalo 
to see. Never before in the history of the 
art has decorative electric lighting been 
carried to such a point, or handled with 
such artistic felicity. On other pages of 
this issue will be found the first article 
of a series describing the electrical feat- 
ures of the exposition in some detail. 
The decorative lighting is the feature that 
will attract most attention, both from 


clectrical people and the public at 
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large. Next to the astonishing magni- 
tude and great beauty of the display 
upon the grounds, perhaps the most in- 
teresting fact in connection with it is that 
the decorative lighting is operated from 
the twenty-five-cycle Niagara Falls cur- 
rent—a thing that many people supposed 
impossible. There is absolutely no ob- 
servable flickering of the lights on this 
current and their burning is entirely sat- 
isfactory to those who installed the deco- 
rative illuminations. 

Electric fountain effects, first tried on a 
large scale at the World’s Fair, at Chicago, 
in 1893, and developed somewhat more in 
detail at Paris last Summer, have found 
their highest expression at the Pan-Ameri- 
can Exposition. Both in magnitude, 
diversity of effect and in beauty these 
strange stationary fireworks have sur- 
passed all others that have been attempted. 
Of all the illuminations in the history of 
festival occasions, Buffalo, this Summer, 
shows the greatest. How interesting it 
would be if, for example, Louis XIV, with 
the memory of his illuminated gardens at 
Versailles, could be awakened to sce what 
the Twenticth Century can accomplish in 
this direction! 

To the engineers in charge of the 
design and construction of the elec- 
trical features of the exposition too 
much credit can not be given. Mr. Luther 
Stieringer, the consulting engineer for 
electrical illuminations; Mr. Henry Rus- 
tin, chief of the Mechanical and Electrica] 
Bureau, and Mr. George F. Sever, super- 
intendent of the electrical exhibits, have 
all worked con amore to produce the flat- 
tering success that has attended their ef- 
That they have worked hard as 
well as intelligently can not be doubted by 
those who witness the beautiful display 
at Buffalo. 


forts. 


The National Electric Light Association 
is particularly happy in the choice of a 


meeting place for its convention on 


May 21, 22 and 23. Niagara Falls is a 
good place at which to hold conventions 
for two reasons: It is a place that every 
good American wishes to visit once or 
oftener during his lifetime, and it is so 


small that convention delegates are not 
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able to wander away and lose sight of one 
another, as is sometimes the case when 
meetings are held in great cities. This 
Summer the presence of the Pan-Ameri- 
can Exposition at Buffalo near-by will add 
an additional attraction to the meeting. 


DEVELOPMENTS IN THE TELEPHONE 
FIELD, 


The election of Mr. Frederick P. Fish 
president of the parent Bell telephone 
company, and of Mr. John I. Sabin, of 
San Francisco, president of the Chicago 
and Central Union Telephone companies, 
evidently signifies vigorous expansion of 
these telephone interests. Mr. Sabin will 
bring to the task at Chicago, which is the 
proper headquarters for the Middle and 
Western States, the prestige of success 
on the Pacific Coast and marked energy 
with which to handle the many complex 
questions that seem inherent to the tele- 
phone business, its peculiar franchise 
rights and its relation to its users, the 
public. Hie succeeds two good men—the 
former presidents of the Chicago Tele- 
phone Company and the Central Union 
Telephone Company. 

It is probable that there will be seen in 
the United States within a short time a 
further consolidation and concentration of 
management of the telephone companics 
licensed by the parent Bell company, and 
the logic of the situation points to a rear- 
rangement of these companies under one 
central control with able men at the heads 
of divisions of territory arranged with 
more respect to geographical lines than 
present companies’ territories. 

The independent telephone companies 
are stronger than ever before and possess 
a popular following that gives them a par- 
ticular strength in the telephone world. 
Possessing manufacturing facilities, both 
numerous and efficient, their grewth is 
constant and widespread. The recent 
clearing up of the patent situation leaves 
the field a fairly open one between the 
Bell and the independent interests, and 
out of the competition is sure to result, 
to our mind. a great benefit to the public 
and a noticeable increase in the use of the 
telephonc—a long step toward the uni- 
versal application of the telephone that 


is coming with accelerating pace. 
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SAVING AT THE SPIGOT. 
It has been announced that the Buffalo, 


N. Y., City Council has decided, on ac- 
count of increase in telephone rates in 
that city, to cut out all appropriations for 
city telephones except those for police and 
fire service. The saving effected in this 
way will amount to $5,000 a year. What 
the loss will amount to no man can calcu- 
late now, but it is very certain that it 
will be many times greater than the small 
saving apparently realized. 

It is a curious step backward for an 
enterprising industrial centre like Buffalo 
to take. It would have been far less sur- 
prising if, even in view of increased serv- 
ice charges, the city had increased its 
telephone service, thereby securing more 
than commensurate advantages for the 
outlay of a comparatively small sum of 
money. All business men know nowadays 
that they can not get along without the 
telephone.. Its abolition in such centres 
of commerce and finance as New York 
city would produce a stagnation in bus- 
iness that would immediately lead to dis- 
aster. 


THE BROOKLYN-STATEN ISLAND 
TUNNEL. 


A proposal has recently come before the 
Railroad Commissioners of the State of 


New York for the construction of a sub- 
marine electric railway tunnel between 
the boroughs of Brooklyn and Richmond, 
in New York city. In brief, the proposal 
is to build the tunnel under the waters 
of New York Harbor between Brooklyn 
and Port Richmond, Staten Island, and 
to connect its Brooklyn end with the 
Rapid Transit tunnel which is now being 
excavated in New York, so that the Rap- 
id Transit company’s trains may run di- 
rectly through to Staten Island. For 
some unknown reason the plan has not 
been cordially welcomed by the daily press 
and many in authority. It is, therefore, 
somewhat doubtful if it can go through, 
but if, in the course of events, it should 
happen that our commissioners let an 
opportunity of this sort pass by unheeded, 
it would be a grave mistake. 

Such a tunnel, and such electric train 
service as is proposed for transit through 
it, with high rates of speed between 
Staten Island and New York, which form 
an integral part of the plan, would not 
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only be an almost immeasurable con- 
venience, but would bring into the 
metropolis a volume of merchandise and 
money which now go elsewhere. Com- 
mercially, such a plan is invaluable; 
socially, it is of equal benefit. Persons 
who now live within the narrow confines 
of the busiest city in the world would be 
enabled to reside on the picturesque little 
island down the bay, and still be within 
easy striking distance of their various 
offices without having recourse to the 
slow and cumbersome ferries, which, in 
Winter, are not infrequently seriously 
delayed by ice floes and heavy weather. 
To live in the country, out of the noise 
and dust of the city, is the ideal exist- 
ence, the one for which man was primar- 
ily intended, for the man who works at 
high pressure requires peace and quict 
after the day’s work is ended. 


It is only beginning to be realized by 
statisticians and political economists that 
electricity is a factor of tremendous im- 
portance in the development of countrics 
and peoples. The industrial supremacy 
of Great Britain, maintained during more 
than a generation, was due to steam— 
due to the coal fields of England and the 
inventive and mechanical skill of the 
people who utilized the gifts of Nature 
in the development of their industries and 
became the foremost manufacturing 
nation. This country is contesting that 
supremacy because of superior advan- 
tages of the same kind, but a factor of no 
small importance in the contest is the elec- 
trical development which has enabled it 
to conserve its forces and utilize its re- 
sources to the best advantage. The elec- 
tric railway alone has added an almost in- 
calculable sum to this country’s values. 
Electrical development of water power has 
harnessed the sunshine falling upon vast 
areas and set it to work in the factory and 
shop. Electricity has freed innumerable 
people from manual labor to allow them 
better opportunities in other directions. 
This advance has been much more rapid 
than was the development of steam power 
that enabled the Yorkshire looms to make 
cloth for half the world. What its eco- 
nomic results will be can not now be 
stated, but that they will be of inestimable 
value to us can not be denied. 
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NEW CABLE LAYING. 

It is stated in press telegrams that Hol- 
land and Germany will unite in the con- 
struction of a system of cables of the far 
east rendering them independent to the 
British lines. It is also said that while 
the principal terminus of the system will 
be at Shanghai branches will connect with 
Japan and possibly with the United States. 

This may or may not be true but it is 
only a symptom of the constant increase 
in cable laying which is going on about 
the world. There seems now little doubt 
that we will soon have a trans-pacific 
cable completing the electric circuit of 
the earth. As has been pointed out be- 
fore in these columns, as soon as that link 
is constructed it will practically double the 
capacity of existing systems; for interrup- 
tions must occur on both sides of any point 
to isolate it from others. For example, 
Shanghai could communicate with New 
York either via the trans-pacific or the 
coastwise, Indian Ocean, Red Sea, Mediter- 
rancan and trans-atlantic routes. It 
seems, indeed,. rather likely that the era 
of cable building in the Pacific Ocean 
which is about to commence will result in 
the construction of several systems in- 
stead of one, and the effect of this will 
naturally be greatly to increase the op- 
portunities of American exporters in the 


eastern markets, Australia, Japan and 
China. 


It is gratifying to notice an awakening 
of interest in the library of the American 
Institute of Electrical Engineers, as evi- 
denced by recent gifts of a substantial 
character to it. The library is already 
one in which the Institute may justly take 
pride, and its situation at a central point 
in the electrical business district of New 
York city makes it all the more valuable 
to members who may wish to use it. 
Among the recent gifts may be mentioned 
a large number of bound volumes compris- 
ing complete sets of electrical publica- 
tions, and together numbering no less 
than three hundred and sixty-five volumes. 
Among those who thus liberally added to 
the resources of the library may be men- 
tioned Messrs. Edward Caldwell, Towns- 
end Wolcott, C. O. Mailloux and the elec- 
trical journals. Mr. Mailloux made a 
liberal donation of money for the pur- 
chase and binding of a complete set of the 
proceedings of the French Academy of 
Sciences. It is hoped that the liberality 
noted above is an earnest of continued in- 
terest on the part of the Institute’s mem- 
bers. 
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Science 


Brevities 


Telephonic Transmission — If human 
speech is to be transmitted with complete 
clearness, every constituent vibration must. 
be reduced in intensity in the same propor- 
tion, if at all. That the telephone does 
not do this is due to the fact that the 
effective resistance increases with the fre- 
quency, while the magnetic induction de- 
creases. This has a serious effect upon 
distinctness, especially as the frequency of 
the constituent sounds of human speech 
vary between such wide limits as 16 and 
10,000 vibrations per second. Another 
complication is introduced by the natural 
period of the telephone disk. According 
to Herr Max Wien, says an Electrician 
abstract, a Bell telephone reinforces the 
notes of 1,100, 2,800 and 6,500 vibrations 
per second, and several higher pitches as 
well. A Siemens telephone has two suc- 
cessive maxima at 5,000 and 5,400. The 
most characteristic notes of the human 
voice lie between 500 and 3,000, and for 
these notes the telephones of Bell, Apel 
and Siemens are equally sensitive. For 
higher notes the sensitiveness often shows 
remarkable differences. Thus a modern 
Siemens & Halske telephone will trans- 
mit the note 4,000 nearly 100 times as 
loudly as a Bell telephone. The author 
used an alternating-current siren for these 
investigations. 

Aluminum as an Electrode—The fact 
that an aluminum electrode in a volt- 
ameter allows a much stronger current to 
pass when it acts as a cathode than when 
it acts as an anode, has never yet been 
satisfactorily explained, says one of Mr. 
Fourmer d’Albe’s abstracts. It is not 
yet certain even whether the layer which 
produces the higher resistance consists of 
silica or of aluminum oxide. The recent 
researches of Signor A. Bartorelli do not 
decide this question, but they give valua- 
ble information concerning the polariza- 
tion and the internal resistance of the 
voltameter in terms of the current travers- 
ing it. The maximum polarization ac- 
quired by the voltameter when the alumi- 
num is the cathode is a good deal smaller 
than when it is the anode, the figures be- 
ing 25 volts and about 3.1 volts, respec- 
tively. As regards resistance, it was 
found that for equal values of the differ- 
ence of potential between the terminals 
of the voltameters, its resistance is always 
less with the aluminum as a cathode than 
in the opposite case. The ratio of the 
two resistances varjes from a very small 
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value at small electro-motive forces to 
nearly unity at 25 volts. After both the 
polarization and the resistance have be- 
come constant, the current varies In a 
linear manner with the electro-motive 
force, and a small increase in the latter 
brings about a large increase in the cur- 
rent strength. 

Self-Induction in Wehnelt’s Interrupter— 
Mr. T. Mizuno has investigated the effect 
of self-induction in a Wehnelt circuit, and 
has confirmed Ruhmer’s theory as to the 
part played by self-induction in reestab- 
lishing the broken circuit, says the Elec- 
trician. What plays the most important 
part after the break of the circuit in con- 
sequence of vaporization is the electro-mo- 


tive force Le of the current at break. 


When this electro-motive force is suffi- 
ciently large to call forth the spark across 
the vapor, the current is reestablished, be- 
cause the vapor on the active electrode is 
thereby cleared off. Since the whole vapor 
is Simultaneously condensed, the value of 
the current grows again according to 
Simon’s equation, and the process of 
vaporization repeats itself. On the other 
hand, when the electro-motive force of 
self-induction is not sufficient. the spark 
can not take place, and the current is 
greatly reduced by the presence of vapor 
which adheres to the surface or the active 
electrode. In the hammer interrupter 
the spark due to the break must be ab- 
sorbed by a capacity, whereas in Wehnelt’s 
interrupter the insertion of a capacity in 
parallel stops iis action. The author does 
not say how the spark at break “clears 
away” the vapor at the active electrode. 
Effect of Invisible Rays Upon the Eye— 
The impression produced by Becquerel, 
Roentgen and ultra-violet rays upon the 
human eye has a certain fascination on ac- 
count of its possible utilization in the case 
of blindness, says Mr. Fournier d’Albe, in 
one of his abstracts. Rays which pene- 
trale opaque bodies may reach an optical 
nerve cut off from the outer world by tur- 
bid humors or integuments. F. Him- 
stedt and W. A. Nagel have made a long 
series of experiments in this matter. but 
practically useful results are much imter- 
fered with by the rapid “fatigue” of the 
eve. After a few exchanges the subject is 
unable to say which of two packets, one 
filled with sand and the other with a 
radium preparation, contains the active 
element, though at first the latter pro- 
duces a general himinosity in the eye. 
It appears certain that none of these rays 
produces fluorescence in the human eye, 
though they do in the eyes of some ani- 
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mals. Also, that it is the rods and not 
the cones of the retina that are chiefly 
affected. Geometrical impressions may 
be temporarily created in a blind eye by 
means of Roentgen rays transmitted 
through lead plates in which patterns are 
cut. A radium preparation produces a 
luminous sensation, which appears to pro- 
ceed from the side on which the prepara- 
tion is held. This is a hitherto unex- 
plained effect. 


Electrolytic Deposition of Lead from 
Solutions—In a valuable paper on this 
subject, Mr. L. Glaser states that homo- 
geneous metallic lead is deposited from 
slightly acid concentrated solutions of lead 
nitrate or acetate, containing, for prefer- 
ence, considerable quantities of the corre- 
sponding alkali salts, by a current of 
about 0.004 ampere per square centimetre 
at the cathode, says the Electrical En- 
gineer. It appears that when an anode of 
lead is used, the electro-motive force is 
about 0.1 volt. When the conditions are 
such that lead hydroxide can be formed 
at the cathode, spongy lead is deposited. 
Concentrated solutions of lead or alkali 
salts dissolve considerable quantities of 
lead hydroxide; when such a solution is 
electrolyzed, the removal of lead from the 
layer of solution in contact with the 
cathode dilutes it. This more dilute solu- 
tion deposits the lead hydroxide or basic 
lead salt which it contains on the cathode, 
and so prevents the regular deposition of 
the metal giving rise to the spongy de- 
posit. Lead chloride and sulphate give 
unsatisfactory results, owing largely to 
the formation of insoluble lead chloride 
or peroxide at the lead anode. By using 
very small current densities and electro- 
motive forces it is, however, possible to 
obtain coherent deposits. The deposition 
of lead may be utilized for plating objects 
with lead or for separating lead and silver, 
the alloy being used at anode in a solution 
of nitrate saturated with chloride; the 
silver remains behind undissolved. Co- 
herent deposits of lead are also obtained, 
although with more difficulty, from alka- 
line solutions. The concentration of the 
lead ions is so small in these solutions that 
the liquid surrounding the cathode soon 
becomes so impoverished that the electro- 
motive force rises, and the next available 
cathion (an alkali metal) is discharged. 
This results in the secondary reduction of 
lead sponge. By keeping the electro-mo- 
tive force low and replacing the liquid 
In contact with the cathode by vigorous 


stirring, however, good deposits may be 
obtained. The analogy between the de- 


position of lead and of zine is pointed out 
In conclusion, 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISIMS—XXV. 


BY W. ELWELL GOLDSBOROUGH. 


In the system shown in Fig. 68 the 
leads connecting the generator with the 
two circuits in multiple are supposed to 
be short and of negligible reactance and 
resistance. There are many systems, 
however, in which both the reactance and 
resistance of the mains over which power 
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is supplied enter as important factors, 
and it is, therefore, advisable to extend 
the discussion of circuits of this class to 
embrace the more general cases. 

Fig. 71 illustrates a system in which 
the constant inductive reactance of the 
mains is represented by 7,, and the con- 
stant resistance of the mains by r, The 
receiving system OA, is composed of two 
circuits O'A’ and O”A” connected in 
parallel. Of these the circuit O'A’ has a 
constant inductive reactance z, and a 
constant resistance r,;, while the circuit 
O” A” contains only a non-inductive re- 
sistance r,’. ‘The resistance r,” is, how- 
ever, a variable one, ranging in value 
from o to zero; it is, therefore, a most 
important factor of the system as a whole, 
since upon its value, at any given time, 
depends the relative magnitude of the 
various forces acting. 

In determining what takes place in 
such a system we can not do better than 
develop the discussion along the lines of 
the treatment applied to the arrangement 
of parts shown in Fig. 68, as the receiving 
portion OA, of Fig. 71 is exactly like 
Fig. 68. In entering upon the discus- 
sion we will assume, for simplicity, that 
the voltage between the points O and A, 
remains constant, and that as the impe- 
dance of the whole system changes the 
voltage of the alternator E is so modified 
as to maintain this condition. As far as 
the receiving system is concerned, then, 
the conditions will obtain which are shown 
in the left-hand part of Fig. 72. Here 
OA, is equal to the constant electro- 


motive force maintained between O and 


A, of Fig. 71. OB* is the current which 
this voltage sets up in the circuit O’A’ 
when r,'= œ. Then, as already ex- 
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plained in connection with Fig. 69, as 
T, is gradually reduced, the resultant of 
the constant current in O’A’ and the 
variable current in O”A”, will follow the 
locus B*B’B’B“B’, increasing in value and 
mre and more nearly approaching the 
phase of OA, as 7,” is made less and less. 

It is important now to consider what 
changes must take place in the generator 
voltage to maintain the constant pressure 
between O and A,. Take for instance 
the initial condition when 7,’=o. At 


this time the current, OB* = If, flowing 
through the distributing mains will neces- 
sitate the existence of a resistance electro- 
motive force equal to I“ r, in the circuit 
A,A, and this current will further give 
rise to a reactive electro-motive force 
equal to I*z,. If now from A, and 
parallel to OB", we lay off A,C,* equal to 
I*r, and from C,“ lay off C.A" at right 
angles to A.C,” and equal to I° z,, we can 
determine the phase position and value 


of A,A“, which is equal to the potential 
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difference E, between the points A, and 
A of Fig. 71. To determine the generator 
electro-motive force it is now only neces- 
sary to join O and A” of Fig. 72, for 
since OA, = E, and A,A° = E,, OA? must 
equal E, the resultant of the electro- 
motive forces appearing at the terminals 
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of the two principal sections of the system. 
When the value of T,” 18 reduced to the 
extent of causiug a current OB,’ to flow 
in the non-inductive circuit O”A”, the 
resultant current in the system will be 
the resultant of the constant current 
OB*, flowing in the circuit O'A’, and 
the current OB,,’. l 
To determine the voltage required to 
force the current OB? through the circuit 
A,A we must proceed as previously. 
Therefore from A, lay off the vector 
A.C,’ = I’ r, where I? is the current 
represented by OB’. Then from C,’ lay 
off ©,°A° at right angles to A,C,’ and 
equal in length to I° z,. By joining A, and 
A’ we will have the electro-motive force 
required to force I° through the line cir- 
cuit A,A. Then the generator electro- 
motive force required to produce the con- 
ditions just outlined will be the resultant 
of OA, and A,A’ or OA”. Now when Ta” 
is still further reduced and I,”, the cur- 


rent in the circuit O”A” is made succes- 
sively to have the values OB,,°, OB,” 


and OB, ,°, the resultant current in the 
receiver circuit OA, and the line A,A will 
increase successively to the values OB‘, 
OB* and OB‘. It is further to be ob- 
served that since r, is a constant, the 
resistance electro-motive force of the cir- 
cuit A,A changes both in value and phase 
position proportionally to the current I, 
therefore the locus of the vector head of 
the resistance electro-motive force of the 
circuit A,A will be the line C,°C,°, which 
is parallel to B°B®. ‘The impedance of 
the circuit A,A is a constant and the 
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electro-motive force at its terminals is 
always in advance of the current by the 
amount of a constant angle, therefore, by 
the geometry of the figure, since E, in- 
creases proportionally to I, the vector 
head of the electro-motive force E,, will 
progress along the straight line A°A® as a 
locus. And it will attain to the values 
A,A%, A,A’, A.A‘, A,A? and A,A° as I 
changes in value from OB’ to OB’. 

And since the variable generator elec- 
tro-motive force E is the resultant of 
the variable electro-motive force E, and 
the constant electro-motive force E,, its 
vector head will also follow the lines 
A°A® as I varies, and will successively 
take the values OAĉ, OA”, ete. 

It is interesting to note that as r,” de- 
creases the lag of the main current I 
behind the generator electro-motive force 
E at first diminishes. ‘That is the angle 
B°OA°® is greater than the angle B’OA’. 
But after a certain limiting value of r,” is 
reached any further decrease causes the 
lag angle of I behind E to become greater 


again. That is the angle B°OA? is less 


than the angle BOA. Owing to this 
fact the head of the resistance electro- 
motive-force vector of the complete sys- 
tem neither follows a circle nor a straight 
line as I varies, on the contrary, it follows 


a locus curve CCC C C? which has a 
point of inflection at the point C°. The 


point C° marks the current value O B° 
which is most nearly in phase with the 
generator electro-motive force E. ‘That 
is, the angle B°OA‘ is less than either the 
angle B’OA? or the angle B’OA?. 

The supposition that the generator 
voltage can be varied at will is a rational 
one within certain limits. But the condi- 
tions imposed by the values assumed in 
connection with Fig. 72 necessitate an 
enormous increase in the generator voltage; 
one beyond the usual bounds of commer- 
cial practice. It will, therefore, be 
profitable to determine what the regula- 
tion in the voltage at the receiver termi- 
nals O and A, would be if a constant 
voltage was maintained at the generator 
terminals. 

To do this the several voltage vector 
diagrams of Fig. 72, corresponding to the 
different values of I, must be separated. 
The first of these diagrams consists of 
the vector OA, combined with all the 
vectors the heads of which are designated 
by the exponent letter a. ‘The second of 
the diagrams consists of the vector OA, 
combined with all the vectors the heads 
of which are designated by the exponent 
letter 6, and so on for the remaining 


values of I, which are I°, 17 and I°. After 
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the diagrams are separated they must be 
proportionally reduced as follows. 
Suppose it is determined to keep the 
generator voltage constant at a value 
equal to OA". The a exponent vector 
diagram will then not need to be changed. 
But each vector of the b exponent dia- 
gram must be reduced in the ratio of the 
length of OA° to the length of OA’. 
This will make OA” of the reduced b 


diagram equal in length to OA“ of thea 
diagram. ‘This reduction being com- 
pleted the 4 diagram must be superim- 
posed upon the a diagram in such a way 
that the reduced value of OA” coincides 
with OA". The a and b diagrams will 
now be in the proper relation to enable a 
comparison to be made between them, 
and an initial estimate can then be had of 


Fig. 73.—ALTERNATING MECHANISMS. 


the character of the changes which take 
place when E is kept constant. 

Turning to Fig. 73 the results of re- 
ducing and superposing the b and a dia- 
grams are apparent. The vector OA, 
Fig. 73, takes the position of both the 
vectors OA? and OA” of Fig. 72. This 
throws the vector OA, of the a diagram 
of Fig. 72 into the position of the vector 
OA,” of Fig. 73, and the vector OA, of 
the 6 diagram of Fig. 72 into the position 
of the vector OA,° of Fig. 73. The other 


vector lengths of Fig. 73 that correspond 
to the a and 6 diagrams of Fig. 7? are 
designated by the same letters in Fig. 73 
as they are in Fig. 72, and can, therefore, 
be readily traced. For instance, the 
vector OB* of the a diagram of Fig. 72 is 
the vector OB" of Fig 73, and the vector 
OB? of the b diagram of Fig. 72 is the 


vector from which the vector OB’ of Fig. 
73 was reduced. 

In transferring the diagram designated 
by the exponent letter c of Fig. 72 to 
Fig. 73 each of its ordinates was reduced 


in the ratio of the vector OA“ to the 
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vector OA‘, and in making the transfer of 
the d and e exponent diagrams similar 


reductions were made in the ratio of OA? 
to OA? and OA‘, respectively. 

The superposition of the five diagrams 
a, b, c, d and e, reduced to the com- 


mon generator voltage OA, gives the 
vector diagram of Fig. 73. If now the 
extremities of all the current vectors are 
joined by a smooth curve we find that the 
main current I no longer follows a straight 
line as a locus when r,” is reduced from 
œ to zero; but that it follows the locus 
B°B’BB’B’, Fig. 71, which is a curve 
bending away from the generator voltage 
vector. In the same way the locus of the 
heel of the electro-motive-force triangle is 


no longer a straight line like C,°C,° of 
Fig. 72. In Fig. 73 it assumes the form 


of the curve ©,°C,°C,°.. Moreover we find 
that now the head of the electro-motive- 
force vector of E, follows a locus curve 
ACASA, where as previously it was 
stationary. Under: the present condi- 
tions, when r,' reduces to zero, E, will 
also be zero, and in arriving at this value 
will follow the dotted extension of its 
locus curve. 

In Fig. 72 the heel of the electro-motive- 
force triangle of the second, or receiver, 
circuit followed the semi-circular locus 


C,"C,°C,°, but with a constant generator 
impressed voltage it follows the loop 


shown as the curve (C,°C,C,° of Fig. 73. 


This loop turns upon itself towards the 
impressed electro-motive-force vector at 
the time that the current becomes most 
nearly in phase with the impressed voltage, 
in fact a line drawn through O and tan- 


gent to the loop C,’C,°C,° is also tangent 


to the current locus B°B°B*. These loci 
illustrate even more forcibly than does 


the point of inflection O°, Fig. 72, the 
fact that there is a certain value of r,” for 
which the angle of lag of the current 
behind the impressed voltage is a maxi- 
mum, and that for values of r,” on either 
side of this the current lag increases. _ 
In Fig. 72 it is the head of the resist- 
ance or the effective electro-motive-force 
vector that follows the curve which con- 


tains the point of inflection C°. In Fig. 
73 this locus curve assumes a very dif- 


ferent shape. It is the curve CC C° 
C"C* which makes an abrupt return upon 


itself at the point C°, for since OA is con- 
stant and the angle between the effective 
and reactive electro-motive forces a right 
angle, the locus curve must necessarily 
part of the periphery of a circle described 
on OA as diameter. At this point 1 18 
interesting to notice that, as a matter of 
fact, the loci AA A’, OO Cr and B 
B’B’, although previously straight lines, 
are all arcs of circles in Fig. 73. 

Fig. 73 is a diagram which presents to 
the eye a cycle of events dependent upon 
the variations in the value of r,’ whic 
can only be expressed mathematically by 
means of a complicated formula. Fig. 73 
brings out in a very pertinent way, there- 
fore, the value of graphical methods when 
applied to the solution of alternating-cur- 
rent problems. 


- EE, 


| a ee ee ‘indian 


May 4, 1901 


Operating Conditions of the Nernst 
Lamp. 

M. E. Hospitalier, in a recent issue of 
L’Industrie Electrique, gives an interest- 
ing account of expcriments made upon a 
Nernst lamp to determine the conditions 
of its operation and output. Following is 
a translation, in abstract, of the article: 

The lamp was rated at 220 volts and 
80 watts and the experiments made in- 
cluded measurements of its light intensity 
in various directions under different press- 
ures from 180 to 220 volts. The lamp was 
mounted on an Edison base and enclosed 
in a spherical globe of clear glass, which 
was open to the air. It was furnished 
with a starting coil and an automatic 
switch in its base. The globe was a little 
less than three inches in diameter and the 
incandescent filament 30 millimetres 
(one and one-quarter inches) long. 

Experiments made at 220 volts give the 
results shown in Figs. 1, 2 and 3, which 
represent, respectively, the luminous in- 
tensity measured, as follows: 

1. In a horizontal plane passing 
through the filament. 

2. In a vertical plane perpendicular to 
the axis of the filament and passing 
through its middle. 

3. In a vertical plane passing through 
the filament. 

The lamp was set up vertically, the base 
being the lowest part. The following table 
gives the results found for an energy 
consumption of 90 watts: 


LUMINOUS INTENSITY IN CANDLE-POWER. 


; Maximum. Mean. 
In the horizontal plane.............0.. 3u 
In the vertical plane perpendicular to 


the filament... ......sessosessssessons 82 87 
In the vertical plane passing through 
the filament......... Taes enaa eaten 82 25 


Mean spherical candle-power, 50...... 


The curves of Fig. 4 exhibit fluctua- 
tions of light intensity due to varying the 
potential differences applied to the lamp 
and showing the rapid variations of all 
the functions of the lamp’s operation with 
diminishing potential. A variation of five 
per cent in the applied electro-motive 
force gives one of 25 per cent in the 
luminous intensity. 

While the efficiency of the lamp is as 
good as one watt per candle-power in 
the direction of maximum intensity, it is 
2.9 watts per candle-power for the mean 
spherical candle-power. Below 180 volts 
pressure the lamp is rapidly extinguished 
by the increase which takes place in resist- 
ance of its filament. 

As far as the quality of its light is con- 
cerned the new Nernst lamp gives entire 
satisfaction. The exaggeration of the 
luminous intensity in the direction of the 
axis of the lamp is attributed in part to 
the reflecting power of the white support 
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upon which the lamp is mounted and also 
in part to reflections taking place in the 
interior of the spherical bulb surrounding 
the lamp. Ina horizontal direction there 
are considerable variations of luminous 
intensity probably due to refractions in 
the glass, but which may be partly at- 
tributed to shadows cast by the heating 
spiral. 


gee ae 
The Largest Telephone System. 
During the past week the metropolitan 

system of the New York Telephone Com- 

pany—which has long been the largest city 
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Fie. 1. 
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of pushing the business for all it was 
worth, instead of waiting for patronage to 
come of its own accord. At the same time 
the service has been vastly improved, and 
no effort has been spared to keep the plant 
always in step with the latest advance 
in apparatus and operating methods. 
This is shown very plainly by the fact 
that during the past three years, while 
adding new stations at the rate of over 
1,000 a month, the entire system has been 
changed over from magneto to common 
battery. This has involved new equipment 


Fia. 38. 


LIGHT INTENSITIES OF THE NERNST LAMP MEASURED IN VARIOUS PLANES. 


| telephone system in the world — has 
reached the good round figure of 60,000 
stations. This prodigious figure has been 


reached within a few years from a com- 
100 


90 WATTS 
88 CANDLE POWER 


J 90 CANDLE POWER 
2,9 WATTS 
PER CANOLE 


U in VOLTS 


Fic. 4.— WORKING CONDITIONS OF NERNST 
LAMP BETWEEN 180 AND 220 VOLTS. 


paratively small system, as eight years 
ago, or 15 years after the establishment 
of the telephone in New York, the num- 
ber of subscribers was almost stationary 
at about 10,000. Then began the era of 
message rates and of an active policy 


at every exchange and at every sub- 
scriber’s station. The result of this policy 
of progress has been that the system has 
multiplied itself by five in the space of 
eight years, and this remarkable growth 
not only shows no signs of falling off but 
goes on from year to year at an acceler- 
ating rate. For example, to take the past 
four years the growth for the 12 months 
ending May 1, 1898, was 5,000 stations ; 
for the following year, 8,000 stations; 
for the next, 12,000 stations, and for the 
period just closed almost 15,000 stations. 
The enlightened policy of the New York 
Telephone Company certainly has its re- 
ward, and the New York public bids fair 
at no distant date to realize the telephonic 
ideal of a telephone in every place of 
business and in every residence in the 
city. 


æ 


New York Electrical Society. 

The two hundred and fourteenth regu- 
lar meeting of the New York Electrical 
Society was held on Thursday evening, 
April 25, at Havemeyer Hall, Columbia 
University. Mr. Charles F. Scott, chief 
electrician of the Westinghouse Electric 
and Manufacturing Company, made the 
address of the evening, his subject being 
“Alternating-Current Motors.” Lantern 
slide illustrated the lecture, and motors 
were shown in operation. Fifteen new 
members were added to the society’s roll. 


Pan-American Copyright. 


The illustrations of the Pan-American 
Exposition appearing in this issue of the 
ELECTRICAL REVIEW, and those that will 
appear next week, are from photographs 
copyrighted by the Pan-American Exposi- 
tion Company and C. D. Arnold. 
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Wall Street and the Electrical 
Stock Market. 

Ow the New York Stock Exchange, 
General Electric closed the week at 22514 
bid and 226 asked, showing a gain of 
52 points. Metropolitan Street Railway, 
of New York, closed at 172% bid and 
173 asked, indicating a loss of 1 point. 
Brooklyn Rapid Transit closed at 8514 
bid and 853% asked, showing a loss of 114 
points. Third Avenue Railroad, of New 
York, closed the week at 125 bid and 126 
asked, indicating a loss of 114 points. 
Manhattan Railway, of New York, closed 
at 1281% bid and 12834 asked, showing a 
loss of 13g points for the week. 

On the Boston exchange, American 
Telephone and Telegraph closed the week 
at 175 bid and 176 asked, showing no 
change for the week. Erie Telephone 
closed at 60 bid and 62 asked, indicating 
a gain of 1 point for the week. 

On the Philadelphia exchange, Electric 
Company of America closed the week at 
9 bid and 914 asked, showing a loss of 4 

int. Union Traction closed at 3114 
bid and 3114 asked, indicating a loss of 
¥g point. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 12 bid 
and 14 asked, showing a loss of 1 point. 
Electric Boat closed at 18 bid and 21 
asked, indicating a loss of 1 point. Con- 
solidated Equipment closed at 71⁄4 bid and 
8 asked, showing no change for the week. 

Wall street, April 27. 


Meeting of the Municipal Elec- 
tricians. 

A meeting of the Executive Committee 
of the International Association of Munic- 
ipal Electricians was held at Niagara 
Falls on Saturday, April 27. President 
Morris W. Mead presided. The Mayor of 


Niagara Falls welcomed the committee, 
to which response was made by President 


September 2, 3 and 4 was selected as the 
date for the next convention, and a com- 
mittee, consisting of Messrs. Mead, Frank 
C. Mason and J. W. Aydon, was appointed 
to select topics for the papers to be read 
on that occasion. 

A large number of applications for 
membership were presented by President 
Mead and referred to the committee to 
report on at the next meeting. 
< 


General Electric Secures Manhattan 
Elevated Contract. 


On Wednesday of this week it was an- - 


nounced that the General Electric Com- 
pany had received the contract for elec- 
trical equipment of the Manhattan Ele- 
vated cars in New York city, amounting to 
nearly $3,000,000. This practically di- 
vides the work of the electrical equipment 
between the Westinghouse company, which 
builds the power-house, and the General 
Electric Company. Each car—800 in all 
—will have two 100-horse-power motors. 
The trains will consist of six cars, as a 
rule. 
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American Institute of Electrical 
Engineers. 

The 153d meeting of the Institute was 
held Friday evening, April 26. The pa- 
pers of the evening were “The Transform- 
er for Measuring Large Direct Currents,” 
by Professor Harris J. Ryan, of Cornell 
University, and “Electricity in Mountain 
Mining,” by Professor F. W. Brady, of 
the New Mexico College of Agriculture 
and Mechanic Arte. The papers were ex- 
ceedingly interesting and were well re- 
ceived by the members present. The 
names of 40 new associate members were 
presented to the Institute for considera- 


tion. 
— be —- 


Isaiah H. Farnham. 
Mr. I. H. Farnham, who was shot and 
instantly killed by George H. Brainard, 
-at Portland, Me., April 23, was born in 


Isaran H. FARNHAM. 


Woolwich, Me., in 1853. As a youth he 
was deeply interested in mechanics and 
electricity and at the time of the in- 
troduction of the telephone was in the em- 
ploy of the Western Union Telegraph 
Company, to the telephone department of 
which he was at once transferred. He 
served as superintendent of the telephone 
exchange at Portland, Me., and in 1885 
he became the electrical engineer of the 
New England Telephone and Telegraph 
Company, which position he held at the 
time of his death. Mr. Farnham was 
one of the leading figures in the long con- 
tention between the telephone and trolley 
railway companies. He was a successful 
inventor, holding a large number of pat- 
ents in the telephone field. A man of 
studious habits and of extreme modesty, 
he numbered many friends in the electrical 
profession. He is survived by a widow 
and five children. 

Brainard, who did the killing, was a 
capable man and had been in the employ 
of the New England Telephone and Tele- 
graph Company for a long time. He 
seems to have become suddenly insane and 
ran amuck in the telephone exc 
building in Portland, shooting right and 
left. Mr. Farnham wae instantly killed; 
E. M. Buxton, 21 years old, died of his 
wounds some hours later; James S. Wade- 
worth, who was very seriously injured, 
may recover, and Elmer Z. Lane, though 
severely wounded, will probably recover. 
Mr. Farnham was buried at Wellesley, 
Mass., Saturday, April 27. 


the Western Union company. 
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PERSONAL. 

Mesers. A. C. White and W. C. Wood- 
ward, of Providence, and E. B. Baker, 
of New Haven, were electrical visitors to 
the city of New York last week. All 
three of the gentlemen were entertained 
at the annual Horse Show of the Brook- 
lyn Riding and Driving Olub by Captain 
W. L. Oandee, of New York. 

Mr. Marsden J. Perry, president of the 
Naragansett Electric Lighting Company, 
sailed on the Oceanic last week for a vaca- 
tion of several weeks in Europe. This ie 
the first vacation of any importance that 
Mr. Perry has taken from very active elec- 
trical work in 25 years. 


Mr. Charles F. Scott, chief electrician 
of the Westinghouse Electric and Manu- 
facturing Company, delivered an address 
before the New York Electrical Society 
in Havemeyer Hall, Columbia University, 
New York, on April 25, returning next 
day to Pittsburgh. 


Mr. Charles Cuttriss, chief electrician 
of the Commercial Cable Company, re- 
turned last week from a three weeks’ trip 
abroad in the interest of his company. 


< 

The Death of Mr. James D. Reid. 

Mr. James D. Reid, one of the oldest 
telegraph men in the United States, died 
at his home in New York city, on April 
28, at the age of 82 years. 

Mr. Reid was born in Edinburgh, Scot- 
land, and when 16 yeare old went to 
Canada. A few years later he came to 
Rochester, N. Y., and there for some years 
held a position in the city government. 
During his residence in Rochester he be- 
came acquainted with Morse, the inventor 
of the telegraph, and for awhile was asso- 
ciated with him in perfecting the inven- 
tion. He went to Pittsburgh for Moree, 
and there opened the first telegraph office 
in that part of the country. For a long 
time afterward he was superintendent of 
the old Ohio & Pacific Telegraph Com- 
pany, which was afterward merged with 
It was 
while Mr. Reid was in charge of that dis- 
trict as superintendent that he hired 
ee Carnegie as a messenger boy. 

n later years Mr. Carnegie was able to 
return the favor which had been given 
him in his early youth by exerting his 
influence in behalf of Mr. Reid, who was 
appointed United States Consul at Dun- 
fermline, Scotland, a position he held 
through two administrations. 

In later years Mr. Reid spent much of 
his time in writing, his book, “The Tele- 
graph in America,” having earned a con- 
siderable reputation. The convention of 
telegraphers at Pitteburgh in 1886 gave 
him a gold medal for his distinguished 
services in telegraphy and in 1889 the 
New York Telegraph Club gave him 
another. He leaves a widow and one 
daughter. 
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The New York Electric Vehicle Transportation 
Company’s New Station. 


cab service in, New York has grown 

to considerable proportions. When 
its beginnings were made four years 
ago a single room 40 by 100 feet was 
large enough for the battery-charging 
room and all the rest of the functions 
of the company’s service. The new station, 
which has recently been occupied, repre- 
sents the fourth move of the company into 
larger quarters, and consists of a three- 
story brick building situated at Forty- 
ninth street and Eighth avenue in New 


T HE PUBLIC electric automobile 


York city, fronting half a block on the 
avenue and extending backward 475 feet. 
Several hundred vehicles can be accom- 
modated in this building and about 350 
are now actually housed in it and used for 
public and livery service. The first floor 
of the building is given over to rooms for 
the assembly, inspection and charging of 
vehicles in public service, the enormous 
battery charging room, the substation 
power plant, and assembly and repair 
room for batteries, and six loading stands 
for handling batteries into and out of cabs. 


At one corner of this floor is situated the 
boiler room wherein steam is generated 
for heating the building. 

Upon the second floor is situated the 
main Office of the company, storerooms, 
and a section embracing 27,000 square 
feet used as a storage loft for vehicles 
for which there is no immediate use; for 
example, the closed types of vehicles, such 
as broughams, are not much called for in 
warm weather, and these can be con- 
veniently stored in this space at such 
times. On the northern side of this 


naturally exposed to the weather and leads 
a somewhat irregular existence. The com- 
pany has provided lockers, bathrooms, 
lounging, smoking and reading rooms, and 
all other reasonable conveniences for its 
men, and in this way has secured the 
loyal service of an excellent class of oper- 
atives. 

When vehicles are stored on the second 
or third floor their batteries are taken out 
before they are sent upstairs, and hence 
it is necessary to provide some means of 
moving them on the upper floors. For 
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ELECTRIC CAB RECEIVING CHARGED BATTERIES IN THE STATION OF THE NEW YORK ELECTRIC VEHICLE TRANSPORTATION COMPANY. 
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space, convenient to the battery-charging 
room below, is located the battery room 
charging switchboard of which an excel- 
lent view is given in one of the illustra- 
tions herewith. The third floor is given 
up entirely to the storage of vehicles, a re- 
pair and machine shop, and a large front 
room which is a lounging room for the 
use of the employés. 

A feature of the company’s plant is the 
care that has been bestowed by it upon the 
comfort and convenience of its employés. 
The driver of a cab of whatever kind is 


this purpose double trolley wires are hung 
the length of the large rooms, an over- 
running trolley working on them and de- 
livering to a cord and plug attached to it 
a pressure of about 50 volts. When this 
plug is properly attached to the vehicle 
the latter may be propelled, though slowly, 
by working its controller. One of these 
trolleys is excellently illustrated in one of 
the illustrations herewith. The cable con- 
nected to it is sufficiently long to allow 
the vehicle to reach any part of the room. 

For the present all the electrical energy 
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required to operate the station is received 
from the Edison Electric Illuminating 
Company of New York in the shape of 
6,300-volt three-phase alternating current, 
this being the company’s standard pri- 
mary distribution current. On the prem- 
ises there has been established a substa- 
tion in which are at present installed four 
200-kilowatt General Electric synchronous 
converters. The high-tension switchboard 
is placed on the second floor level, and is of 
the usual type of construction for such 
boards. Attached to each of its panels 
is a set of three 145-kilowatt air-cooled 
transformers mounted on a steel platform 
supported on the I-beams which hold up 
the second floor. The platform being hol- 
low it has been found convenient to use 
it as a cable duct and also as an air duct, 
the supply of air for cooling the trans- 
formers being obtained by a small fan di- 
rect coupled to an electric motor. The 
secondary voltage is about 70 volts, and a 
regulator of the induction type is con- 
nected in between the sets of transformers 
and the leads to the rotaries. Each set 
of transformers operates two rotaries, the 
direct current from the rotaries going to 
panels on the low-tension board, from 
whence it is carried to an auxiliary regu- 
lating panel operated in connection with 
the six bus-bars of the battery switchboard 
on the floor above. This board is so ar- 
ranged that any of the six bus-bars can be 
fed directly from the rotary, or through 
an auxiliary storage battery arranged 
either to boost or depress the voltage as 
desired. The present equipment of bat- 
teries for this purpose gives six volts either 
way for altering the rotary voltage. As 
each of the rotaries can be regulated by 
means of the voltage regulator connected 
to its transformers, and as four more 
variations can be made by the auxiliary 
batteries, it will be seen that a large num- 
ber of different bus-bar voltages can be had 
as desired. At present eight voltages are 
possible, though six are generally used, 
and all this is accomplished without the 
use of a rheostat. In addition to this 
current supply there is an independent 
current supply for lighting the building 
and for operating the cranes, etc., com- 
ing from the street circuits of the Edison 
company. The low-tension switchboard 
is connected with the battery-charging 
switchboard by a large number of 1,000,- 
000-circular-mil cables. 

_ The battery-charging switchboard is ex- 
cellently shown in one of the illustrations. 
At the back of this board are the six bus- 
bare mentioned above. Upon each section 
of it are mounted 10 horizontal charging 
panels placed one above the other, as the 
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illustration clearly shows, each panel 
representing a battery-charging stand on 
the battery-charging floor below. By 
means of a double-throw switch below each 
panel the ammeter shown at the top of 
each row of 10 can be connected in with 
any one of them. The plug switch ar- 
rangement above the double-throw switch 
is used ‘for connecting the battery to any 
one of the different bus-bar voltages as de- 
sired. 

Each of these sections is connected to 
a charging rack on the main charging 
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and the attendant there receiving it goes 
to the panel representing that number, 
plugs in the lowest of the various voltages 
at his command and turns on the current. 
A single ammeter reading is sufficient gen- 
erally to give him an idea of the condition 
of the battery. If it is proper for it to 
remain in charge the current consumption 
is tested occasionally until it falls to a 
definite limit, when the next higher volt- 
age is plugged in. When the battery is 
fully charged the switchboard attendant 
cuts off the current and sends the check 


TROLLEY FOR MovING CABS WIrlHoUT BATTERIKS. 


floor. This may best be understood by 
reference to the accompanying illustration. 
The rack is so constructed that when the 
battery is lowered on it by the crane 
shown in the illustration, it is auto- 
matically connected in circuit for charg- 
ing. The switchboard attendant is noti- 
fied that a rack of such number is occu- 
pied. The method of doing this is ex- 
ceedingly ingenious. Upon each battery 
rack hangs a smal] check marked with the 
number of the rack. When the battery is 
put on this check is sent by means of a 
small elevator to the switchboard room 


back to the charging room, it then being 
placed on top of the charged battery show- 
ing the attendant on the crane that that 
particular battery is ready for service in 
an incoming vehicle. 

The present instellation comprises 640 
charging racks, though the capacity of the 
room and switchboard is for 1,000. 

The battery-charging room itself is 300 
feet long and over 40 feet wide, floored 
solidly with ccnerete and separated from 
the room in which the vehicles are loaded 
by a substantial partition. All of the wir- 
ing to the charging racks is under the 
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THE BATTERY-CHARGING APPLIANCES OF THE NEW YORK ELECTRIC VEHICLE TRANSPORTATION COMPANY. 


A.—Battery-Charging Swjtchboard. 
B —Battery-Charging Paks and Cranes. 
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floor, the channels in which it is run be- 
' ing lined with acid-proof concrete. A 
careful system of drainage is provided for 
the battery floor. The room is ventilated 
by powerful exhaust fans connected with 
brick flues and capable of renewing the 
atmosphere of the room once in three 
minutes. 

The battery racks consist of cast-iron 
pedestals 12 inches high, upon each of 
which is a heavy porcelain insulator or 
holder supporting two cast-iron racks. A 
simple-hinged arm is so arranged that 
when the weight of the cells is put on the 
rack the arm swings up to the sides and 
makes connection with copper strap ter- 
minals on the box containing the bat- 
tery. 

Each battery box contains 44 cells, 
the average weight being about 1,500 
pounds and the battery-charging room 
holding, when full, more than 750 tons of 
batteries, Ki 

Running over the entire length èf tHe 
battery-charging room is a Morgan trav- 
eling crane having a span of 41 feet. The 
crane is provided with grappling hook- 
arms for the easy handling of the battery 
boxes, and is operated from a platform at 
its centre. The crane movements are 
elaborately interlocked for safety. Like 
nearly all of the other auxiliaries of this 
station the crane is provided with dupli- 
cate motors, so that in case of failure of 
one the other may be put in service. 
ning crosswise of the battery-charging 
- room are six transfer railways, these be- 
ing operated by wire rope cables driven 
by winding motors on the floor above. The 
transfer railways run from the level of 
the battery-room floor, which is slightly 
below that of the loading room, in 
tunnels or passages under the floor of 
the latter. The cars of the train are of 
skeleton type so that the hydraulic plun- 
ger used in lifting the batteries up 
to the level of the cabs on the load- 
ing floor above may pas through 
them. The loading room has a num- 
ber of broad doorways opening into 
Forty-ninth street and contains six load- 
ing stands, elevators for sending vehicles 
upstairs and inspection pits. Of the six 
loading stands, four are equipped to take 
care of vehicles whose batteries are loaded 
at one end, while two are to handle the 
underslung-battery vehicles. In the older 
type of loading stand the necessary align- 
ment of the vehicle for the reception of 
its battery was performed by hydraulic 
buffers operating upon the hubs of its 
wheels. An ingenious automatic device 
is now used, called by the men about the 
place the “ferry-slip” centering device. 


Run- © 
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The vehicle is guided by converging chan- 
nels against which the ends of its hubs 
work, and it runs upon a sectional floor, 
best understood by reference to the illus- 
trations herewith. This permits a side 
movement of the vehicle without sliding 
its wheels sidewise on the floor. When 
the vehicle has come as far as it can go 
on this stand the hydraulic buffer rises 
beneath it and takes the weight of the 
vehicle body off the springs, so that when 
the battery is withdrawn the body will not 
rise. The apparatus for removing and 
replacing a battery is excellently shown 
in one of the illustrations. It consists of 
a horizontal hydraulic cylinder, the piston 
of which is armed with hooks so arranged 
as to engage in catches upon the battery 
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being the largest as well ag the most com- 
pletely equipped automobile charging sta- 
tion in the world. Throughout, the most 
careful attention has been paid to details 
and to the duplication of all important 
parts of the apparatus as an absolute safe- 
guard against stoppage of the service 
owing to any accidental breakdown. This 
is noticeable in such cases as the hydraulic 
pumps supplying water under pressure to 
the numerous hydraulic auxiliaries, the 
air pumps for pumping vehicle tires, the 
electrical charging arrangement in full, 
and in a multiplication of units for trans- 
portation and handling. The company is 
to be congratulated upon the great per- 
fection of its service in all the numerous 


details that make for success. 


BATTERY-CHARGING Racks IN THE NEW York ELECTRIC VEHICLE TRANSPORTATION COMPANY'S 
STATION 


box of the incoming vehicle and withdraw 
it upon the platform of the plunger com- 
ing up through the charging train in the 
tunnel below. When the battery is pulled 
out on this the horizontal plunger is 
withdrawn and the platform lowered until 
the battery rests on the train. The latter 
is then moved forward so that a new bat- 
tery is brought over the elevating device 
which lifts it into position for insertion 
in the vehicle. A forward motion of the 
horizontal plunger suffices for this and 
the vehicle is charged, the whole opera- 
tion, from its entrance to the building to 
its complete reloading ready for departure, 
having consumed something less than two 
minutes. 

This station enjoys the distinction of 


Winners of the 100-Mile Automobile 
Endurance Test on Long Island. 


Messrs. Fred Waleh and H. S. Chapin 
were awarded blue ribbons on April 21 
by the committee of the Automobile Club 
of Long Island, their machines having 
been declared winners in the 100-mile 
endurance test held by the club on Satur- 
day over Long Island roads. Red ribbons 
were awarded to Messrs. H. B. Baruck, 


E. F. Grueter and C. J. Field; yellow rib- 


bons went to F. A. Low and A. L. McMur- 
try for vehicles making 30-minute stops. 
Three silver cups were awarded in the hill- 
climbing contest and were won by Messrs. 
Low, Grueter and Field. Charles Meyers 
and E. Uppercue, who made the run in 
a trifle over five hours, were disqualified 
for excessive speeding, the first prizes go- 
ing to Messrs. Walsh and Chapin. 
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The Pan-American Exposition. 


Its General Features and Details of Electrical Interest. 


Part I. 


In Two Parts. 


THE GROUNDS AND BUILDINGS—ARCHITECTURAL AND DECORATIVE FEATURES—THE COURT OF FOUNTAINS 
AND ESPLANADE—THE ELECTRIC TOWER AND FOUNTAINS—POWER AND LIGHTING PLANT— 


LECTRICITY is the key-note of the 

E Pan-American Exposition. In 
every direction upon the ample 
grounds is to be seen evidence of electrical 
application, either for the silent and 
economical production of motive power 
for the numerous purposes of the expo- 
sition, or in the wonderfully beautiful 
decorative lighting effects which make this 


the most elaborate exhibition of electrical 


with renewed ardor upon the termination 
of that conflict, and with ample funds, 
secured from the United States Govern- 
ment, the Government of New York 
State, the municipality of Buffalo, 
and subscriptions from no less than 
11,000 private subscribers—funds suf- 
ficient to assure the success of the en- 
terprise upon a large scale. The grounds 
were sclected adjoining Delaware Park, 


a l THE ELECTRICAL PRANSMISSION FROM NIAGARA FALLS. 


that should fitly characterize an American 
exposition it was determined, after some 
study on the part of the board of 
architects having the matter in hand, to 
use the style of the Spanish structures 
erected on this continent during the period 
when most of it was a colonial possession 
of Spain; and this idea, though much 
modified by the exigencies of the case, has 
been carried out in some detail. While 


THe First ILLUMINATION OF THE ELECTRICITY BUILDING AT THE PAN-AMERICAN EXPOSITION. 


illumination that has ever been witnessed. 


The Pan-American Exposition is the 


outcome of an idea that has been growing 
for 12 years, or since the visit of the 
delegates of the various nations of the 
two Americas to this country in 1889. As 
long ago as 1897 a company was incor- 
porated to undertake the holding of an 
exposition which should exhibit the indus- 
trial, artistic, scientific and social prog- 
ress of the peoples of North and South 
America, at a point upon the frontier be- 
tween the United States and Canada. 
The project, delayed by the outbreak of 
the Spanish war, was taken up again 


the most important and beautiful of the 
parks surrounding Buffalo, north of that 
city and between it and Niagara Falls. 
Here, in a land and water area roughly 
a mile long by half a mile wide, are lo- 
cated the buildings of the exposition, and 
are assembled the various exhibits which 
make it representative of the countries of 
the Western Hemisphere; exhibits justly 
entitling it to the name Pan-American. 

Next to the abundant use of electricity 
for all purposes perhaps the most strik- 
ing feature of the exposition is its archi- 
tecture. 

In seeking for an architectural motif 


great freedom was allowed the individual 
architects, unity of appearance has been 
carefully preserved, both in the detail of 
the design of the individual structures and 
in the grouping and massing of the build- 
ings, to produce an effect of astonishing 
magnitude and exceeding beauty. 

Color has been freely employed in 
the adornment of the buildings. The 
prevailing tone of the staff, walls 
and columns, is an ivory or yellowish 
white color, while the roofs are in genera] 
of deep red tiles. The details of many 
buildings have been set out in color, 
and the jewel-like domes of the Temple 
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of Music and the Ethnology Building, 
which form portals to the noble Court of 
Fountains, are brilliant in turquoise blue 
and other colors suggesting enamels. 

The central point of the exposition— 
the dominating structure and the one that 


ELECTRICAL REVIEW 


being closed by the Propylea, a curved 
colonnade of much felicity of architecture, 
forming a screen for the railway station 
which is immediately behind it. The 
court surrounding the sunken garden is 
flanked on its two sides by restaurant 
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ONE OF THE END PAVILIONS OF THE ELECTRICITY BUILDING. 


gives character to the whole arrangement 
—is the superb tower nearly 400 feet high 
rising from a semi-circular colonnade and 
resting in a broad basin of water, which 
will be the scene of gorgeous displays of 
electric lighting and color. The Electric 
Tower, as this structure is called, is the 
most striking and memorable feature of 
all those that are gathered in the exposi- 
tion grounds. For its illumination no 
less than 40,000 incandescent lamps are 
employed, their arrangement being such 
as to point out all the details of the grace- 
ful architecture of the tower. This 
tower stands at the head of the Court of 
Fountains, which is formed by the four 
great structures of the exposition, the 
Electricity, Agricultural, Machinery and 
Transportation and Manufacturers’ and 
Liberal Arts buildings. At the foot of this 
court stand the very beautiful Music and 
Ethnology buildings, the court here widen- 
ing into an immense esplanade closed at 
its two ends, respectively, by the United 
States Government’s exhibit building and 
the buildings devoted to horticulture, 
graphic arts and mining. In line with 
the Court of Fountains and forming an 
approach to the esplanade is a monu- 
mental approach of great beauty and dig- 
nity, which forms really the entrance to 
the exposition. Behind the Electric Tow- 
er is a sunken garden beautifully adorned 
with sculpture, the vista in this direction 
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descent lamps. Truly the electric light- 
ing of the grounds and buildings of thie 
exposition will be the most extraordinary 
spectacle of its kind that has ever been 
presented, that at Paris last Summer hav- 
ing been small in comparison. 

In the extreme northwestern corner of 
the grounds stands the service power- 
house, in which are 3,500 horse-power of 
generating apparatus operated by steam 
engines. This power-house, like other 
parts of the exposition, has grown since 
its original inception. It was planned 
originally as a service plant for the direct- 
current lighting and power necessary dur- 
ing the work of constructing the exposi- 
tion, but now furnishes light for the in- 
terior of the buildings and motive power 
through the grounds. All of the decora- 
tive lighting is furnished by current from 
the Niagara Falls plant transmitted to the 
exposition grounds. The installation in 
the power-house is a part of the general 
exhibit of engines and dvnamos, and con- 
sists of one 180-kilowatt 135-cycle Warren 
single-phase alternator; one 300-kilowatt 
60-cycle Stanley two-phase gencrator ; one 
180-kilowatt 60-cycle Westinghouse two- 
phase generator; four 225-kilowatt 500- 


SWITCHBOARD IN THE ELECTRICITY ;BUILDING FoR HANDLING THE CURRENT RECEIVED FROM 


NIAGARA FALLS. 


buildings in the Spanish mission style of 
architecture. 

Everywhere throughout the grounds, 
upon the cornices and sky lines of build- 
ings, along the more important horizontal 
divisions of all these structures, in groups 
and clusters, and, in short, wherever it is 
possible for them to add to the beauty of 
the night scene, are to be found incan- 


volt and two 90-kilowatt 110-volt West- 
inghouse direct-current generators, and a 
complete arc lighting plant of Thomson- 
Houston machines, all driven by engines 
of the Phcenix and Buffalo Forge compan- 
les’ types. The plant being of a tempo- 
rary character, all of the units are belted 
to the engines, no direct-coupled machin- 
ery being installed in this section. 
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In addition to the electrical equipment 
of the power-house it contains also a com- 
plete air-compressor plant for operating 
the pneumatic switches and signals along 
the tracks of the New York Central & 
Hudson River Railroad’s belt line (which 
will be the principal means of access to 
the exposition), and an ammonia com- 
pressing plant for supplying the refriger- 
ating apparatus in the various restaurants 
scattered through the grounds. It con- 
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Tue ELECTRIC TOWER AT THE PAN-AMERICAN EXPOSITION. 


tains also exhibits of fire pumps made by 
the Snow Steam Pump Works, valves 
made by the Fairbanks Company, and 
belts by Charles A. Schieren & Company, 
Fayerweather & Ladew, Bickford & Fran- 
cis Belting Company and the Chicago 
Belting Company. 

The decorative lighting is fed from 
Niagara current at 25 cycles per second 
through appropriate transformers which 


will be described below. The water and. 


lighting effects of the Electric Tower and 
the bagin in front of it are upon a scale of 
great magnitude and produce results of 
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surprising beauty. Installed in the Ma- 
chinery and Transportation Building, as 
part of an exhibit, are 12 rotary pumps 
made by the P. H. & F. M. Roots Com- 
pany and having a joint capacity of 35,- 


000 gallons per minute. The pumps are 


operated by exhibit engines made by the 
American Engine Company, Bound Brook, 
N. J.; Murray Iron Works, Burlington, 
Iowa; Lane & Bodley, Cincinnati, Ohio; 
Ames Iron Works, Oswego, N. Y.; Harris- 


burg Engine Company, Harrisburg, Pa.; 
Fitchburg Steam Engine Company, Fitch- 
burg, Mass.; Watertown Engine Company, 
Watertown, N. Y.; Struthers, Wells & 
Company, Marinette, Wis.; National Met- 
er Company, New York, N. Y.; Bessemer 
Gas Engine Company, Grove City, Pa.; 
J. L. Alberger & Son, Buffalo, N. Y. 
Their total output—over 25,000,000 gal- 
lons in the 12 hours they work each day— 
feeds the great cascade that pours down 
from a point 60 feet above the basin on 
the front of the Electric Tower. For this 
cascade the water is brought in two 10- 
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inch headers at a pressure of 110 pounds 
per square inch and discharged in 
numerous small jets and sheets against 
a curved baffle plate or deflector which 
throws it downward in a broad sheet. 
This eheet of water, striking sev- 
eral obstructions in its way down, is 
broken into numerous cascades and rip- 
ples, and wherever it is possible there has 
been installed a powerful projector ar- 
ranged to throw light of various colors 


PHOTOGRAPHED ABOUT APRIL 15, 1901. 


into the mass of falling water. No less 
than seventy-six 12-ampere arc lampe are 
installed in the basin in front of the Elec- 
tric Tower, while eighteen 35-ampere 
lamps are also used in the electric cas- 
cade effects. In addition to these the basin 
is surrounded by powerful searchlights 
fed from a plant in the Machinery Build- 
mg and arranged to focus their beams 
upon the descending water. The plant 
for this purpose consists of two Keystone 
generators of large size, one direct-coupled 
to an Erie-Ball engine, and the other 
belted to a Skinner engine, an Onondaga 
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Dynamo Company’s machine direct- 
coupled to a straight line engine, and an 
American Ball Company’s direct-coupled 
unit. The plant also takes care of the 
enclosed arc lamps burning on direct cur- 
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ican republics and the Governor-General 
of Canada will participate, either in per- 
son or by means of electric connections. 
By that date it is believed that everything 
about the grounds and buildings will be 
complete and in working order. 


DESIGN FOR THE PAN-AMERICAN EXPOSITION DIPLOMA. 


rent in the four main buildings grouped 
around the Court of Fountains. 
Forming a part of the General Electric 
Company’s exhibit in the northwestern 
corner of the Electricity Building, is the 
group of transformers in which the 
Niagara current is received for the pur- 
poses of the exposition. A minimum of 
5,000 horse-power has been arranged for: 
the current comes from the terminal sta- 
tion in Niagara street in Buffalo upon six 
cables, each of 300,000 circular mils, the 
voltage at the receiving transformers bc- 
ing about 11,000 volts. In the trans- 
former station, which is shown in one of 
the accompanying engravings, are 18 air- 
blast transformers each of 225-kilowatt 
capacity, these serving to reduce the line 
pressure to 1,800 volts at which it is 
distributed throughout the grounds to 
other transformers which reduce it to 104 
volts for feeding the various groups of 
lamps. The blowers for these transform- 


ers are mounted under the floor and are, 
of course, operated by electric motors. The 
switchboard is of blue Vermont marble, 
with silver trimmings, and carries oil 
switches operated by pneumatic power. 
Despite a number of vexatious and em- 
barrassing delays, due to continuous rain 
and an unseasonable and heavy snow- 
storm in the month of April, the exposi- 
tion was thrown open to the public on May 
1. The formal opening, however, will be 
held on May 20, when the exposition will 
be dedicated with proper ceremonies, in 
which the presidents of the various Amer- 
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Below is given a list of exhibitors in the 
Electricity Building. This building and 
its contents will be described at length in 
following articles. 


LIST OF EXHIBITORS IN THE ELECTRICITY 
DIVISION, PAN-AMERICAN EXPOSITION. 


American Elec. Telephone Co., Chicago, Ill. 
American Vitrified Conduit Co., New York. 
Arnold Elec. Power Station Co., Chicago. 
Bell Telephone Co., Buffalo, N. Y. 

E. G. Bernard Co., Troy, N. Y. 

Bettini Phonograph Co., New York, N. Y. 
Bossert Electric Construc. Co., Utica, N. Y. 
Bullock Electric Co., Cincinnati, Ohio. 

H. B. Camp Co., Akron, Ohio. 

Clark Auto. Telephone Co., Providence, R. I. 
Crocker-Wheeler Co., Ampere, N. J. 
Cutler-Hammer Mfg. Co., Milwaukee, Wis. 
P. B. Delaney, Orange, N. J. 

D'Olier Engineering Co., Philadelphia. 
Edison Manufacturing Co., Orange, N. J. 
Electric Storage Battery Co., Philadelphia. 
General Electric Co., Schenectady, N. Y. 
Gould Storage Battery Co., Depew, N. Y. 

B. & E. Hanfield, New York. 

Hazard Manufacturing Co., Wilkesbarre, Pa. 
Holophane Glass Company, New York, N. Y. 
Incandescent Elec. Lt. Mfg. Co., Boston, Mass. 
Jandus Electric Co., Cleveland, Ohio. 
Eldridge R. Johnson, Philadelphia, Pa. 
Keystone Electric Co., Erie, Pa. 

Lea Manufacturing Co., Elwood, Ind. 

S. S. McClure & Co., New York. 

John T. McRoy, New York. 

Mann Brothers, Chicago, Ill. 

Mason Monogram Co., New York. 

Morris Electric Co., New York. 

National Auto. Telephone Co., Chicago. 
National Carbon Co., Cleveland, Ohio. 
National Gramophone Co., New York. 
Northern Electric Mfg. Co., Madison, Wis. 
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Onondaga Dynamo Co., Syracuse, N. Y. 

F. C. Perkins, Buffalo, N. Y. 

Peru Elec. and Mfg. Co., Peru, Ind. 

C. B. Rowell, Buffalo, N. Y. 

Safety Insulated Wire Co., New York. 
Standard Underg. Cable Co., Pittsburgh, Pa. 
Stanley Elec. Mfg. Co., Pittsfield, Mass. 
Stanley Inst. Co., Great Barrington, Mass. 
Stromberg-Carlson Tel. M. Co., Chicago, Ill. 
Submerged Elec. Motor Co., Menomonee, Wis. 
Syracuse Elec. Inst. Co., Syracuse, N. Y. 

C. J. Toerring Co., Philadelphia, Pa. 

R. V. Wagner & Co., Chicago, Ill. 

Waite & Bartlett Mfg. Co., New York. 


Western Electric Co., New York, N. Y. 
Westinghouse El. and M. Co., Pittsburgh, Pa. 


White, The O. C., Co., Worcester, Mass. 
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Changes in the Metropolitan Street 
Railway, New York City. 


President Herbert H. Vreeland, of the 


Metropolitan Street Railway Company,- 


of New York city, said recently that his 
company is ready to begin work on most 
of the changes proposed on the various 
lines which it had under consideration 
for some time. The company has, how- 
ever, made some changes in its working 
plans, as in the instance of connecting 
the Broadway with the Madison and Third 
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ington, and thence into Cortlandt street 
to the ferry. On the streets which will be 


occupied bý these extensions a line of 
horse cars is now operated by the com- 
pany, and when the change is completed 
patrons of the company will be able to 
arrive at the Cortlandt street ferries with- 
out the necessity of transferring. Work 
began on these lines on April 8. 

At Canal street work will be begun on 
connecting the Sixth and Eighth avenue 
lines as soon as the rail connections, which 
have been made to order, are received, 
and it is said that their arrival is expected 


GROUP or EIGHTEEN TRANSFORMERS RECEIVING 11,000-VoLT NIAGARA CURRENT FOR THE DECORATIVE LIGHTING OF THE PAN-AMERICAN EXPOSITION. 


Wilholz Telephone Co., Buffalo, N. Y. 


Eureka Tempered Cop. Wks., North East, Pa. 
In the “Collective Exhibit,’ which will 

be in charge of Mr. W. J. Marland, the 

following exhibitors will show electrical 

appliances: 

Charles J. Bogue, New York. 

Edison-Johnson Electric Mfg. Co., New York. 

Dunn-Martin Electric Co., New York. 

Thomson Electric Welding Co., Lynn, Mass. 

H. C. Cushing, Jr., New York. 

Prentiss Clock Improvement Co., New York. 

Speer Carbon Co., St. Marys, Pa. 

F. B. Sage & Brother, New York. 

The Diamond Arc Lamp Co., Mt. Vernon, N. Y. 

Harold P. Brown, New York. 

Emilie J. Tardie, New York. 


H. P. Cameron Elec. Mfg. Co., Boston, Mass. 


William Roche, New York. 
Smith & Hemingway, New York. 


avenue lines at the post office. It was in- 
tended to begin that work this Spring, 
but instead of this it will not be attempted 
at all until after the work on the rapid 
transit tunnel in that district has been 
completed. The first operation to be 
undertaken in the near future will be an 
extension of the Sixth and Eighth ave- 
nue lines to the Cortlandt street ferry. 
The downtown lines of these roads now 
run through West Broadway and Fulton 
street into Church street, while the ferry 
extension will run down from West Broad- 
way, through Fulton street, into Wash- 


every day. Somewhat later, probably in 
May, the Broadway and Lexington avenue 
lines will be changed over from cable to 
the electric system, and by about the first 
of June these lines will be in operation. 
When these changes are accomplished a 
considerable saving will result to the com- 
pany from the abandonment of the vari- 
ous power stations, as the entire system 
will be fed from the new power-house at 
Ninety-sixth street and the East River, 
the present power-houses at Broadway and 
Houston street, East Twenty-fifth street, 
and Sixth avenue and Fiftieth street, be- 
ing used as substations, where the current 
from the central station will be step-down 
and converted. 
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THE DISTRIBUTION AND CONVERSION 


OF RECEIVED CURRENTS- II. 


BY HENRY GORDON STOTT. 
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The five cables shown in Fig. 5, con- 
necting the terminal house with the sub- 
stations, are all of the three-conductor 
type; that is, have three 000 B. & S. gauge 


copper cables separately insulated under 
one lead covering, the three insulated con- 
ductors being twisted into a rope, and the 
interstices filled with jute yarns to give 
an even round surface for the lead to 
rest on. 

Three of these cables are insulated with 
a wall of nine-thirty-seconds inch rubber 
mixture having 30 per cent of pure Para 
rubber; one has a wall of one-quarter 
inch rubber mixture with 40 per cent 
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pure Para, and the fifth cable has on each 
conductor thirteen-sixty-fourths inch paper, 
and around the three insulated conductors 
an additional belt of thirteen-sixty-fourths 
inch paper. All the cables have a lcad 
Jacket one-eighth inch thick, over all the 
outside diameter of cables being approxi- 
mately two and three-eighths for the rub- 
ber and two and five-eighths for the paper. 

Experience with the first four cables 
seems to indicate that a rubber insulated 
cable with nine-thirty-seconds inch wall, 
30 per cent pure Para, is perfectly re- 
liable for 11,000 volts, but that one-quarter 
inch insulation even with a high percent- 
age of pure Para is not. 

The 18 miles of paper insulated cable 
having only recently been installed, no 
conclusions can be drawn with safety, but 
as there are about 30 miles of the rubber- 
covered cables which have been installed 
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for from two to three years, the above 
conclusions would seem to be drawn from 
experience with a sufficient amount of 
cable to justify confidence in its re- 
liability. 

In the sketch showing the cable sys- 
tem it will be noticed that at several points 
“oil switches” are indicated ; these are in- 
stalled in water-tight iron boxes in the 
manholes, in such positions as to break 
the cables into sections of about one mile 
in length, so that in the event of trouble 
the fault may be readily localized and the 
bad section switched off in the manholes 
without interfering with the rest of the 
cable. 

Glazed tile conduits are used, and have 
proved, when dry, to be an effectual safe- 
guard against electrolysis, the only cases 
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of trouble from the latter having occurred 
in manholes in which the cables were sub- 
merged in water. 
was caused for a time by the breaking 
down of the rubber near the end of the 
lead covering where the cables were con- 
nected to the switchboards, and investi- 
gation showed that this was caused by the 
ozone generated by the statie discharge 
taking place from rubber to lead, but this 
has been overcome by wiping on a large 
brass cable head to the lead sheath and thus 
greatly increasing the distance between 
rubber and grounded sheath, the cable 
head being filled with insulating com- 
pound poured in hot, a hard-rubber 
separator keeping the rubber-covered con- 
ductors away from the brass whilst the 


Considerable trouble 


compound was solidifying. Reference to 
the diagram, Fig. 5, will show that a 
further precaution has been taken at the 


Eaoce wJarochksan Siac 
Suea Svatrion 


Vol. 38—No. 18 


two most important substations, Nos. 1 
and 3, to prevent interruption due to 
cable trouble, viz., to run loops from all 
cables into them instead of taps. By this 
means, if a fault should simultaneously 
develop in a section of one cable between 
these stations and in a section beyond 
either. of them, cross-connections can be 
made very rapidly and easily by means 
of which no cable will be overloaded for 


. more than the short period necessary to 


make these cross-connections. 
To sum up: The means adopted for 
protection to the distributing system are: 


1. Time element overload circuit-break- 
ers. 


2. Reversed current circuit-breakers. 
3. Sectioning switches in manholes. 
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Fie. 5.—DIAGRAM OF HIGH-TENSION Circuits IN BuFFALO, N. Y. 


4. Loop switches in principal substa- 
tions. 

CONVERSION. 

The 11,000-volt, 25-cycle, three-phase 
current distributed to the seven substa- 
tions in Buffalo is manifestly unfit for 
use in the supply of power or light with- 
out transformation in the former and con- 
version in the latter case, as 25-cycles is 
much too low a frequency for are lighting, 
which promises to displace incandescent 
lamps to a great extent in the near future. 

In discussing the various means em- 
ployed to make this power available to 
the customer, we will begin with the sim- 
plest and then proceed to the more com- 
plex. The simplest and most efficient 
method is evidently to reduce the pressure 
by means of static transformers of large 
capacity and high efficiency and deliver 
three-phase 2,200-volt current to the 
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various customers by means of a sec- 
ondary network of cables. This is done 
in substations Nos. 1, 2 and 3, where 
2,200-volt three-phase current is delivered 
by underground and overhead cables to 
customers for use in malt houses, grain 
elevators, machine shops, dry docks, 
bakeries, tanneries, and all sorts of manu- 
facturing establishments to the extent of 
about 4,000 horse-power. This power is 
utilized in the above places chiefly by 
means of induction motors, some of which 
receive the current directly at 2,200 volts, 
but in the majority of cases at a reduced 
pressure of 440 or 220, the reducing trans- 
formers being supplied by the customer. 
For grain elevators, in which a large 
amount of fine dust of an explosive na- 
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ture is present, the induction motor pre- 
sents an ideal solution of the power prob- 
lem, as the safety and controlling devices 
can be located in a separate building, so 
that no spark can cause an explosion or 
fire. The efficiency of transformation with 
this system is evidently that of the trans- 
formers only, which in sizes of 250 kilo- 
watts and upwards is from 97.5 to 98.3 per 
cent at full load. 

The largest user of power in Buffalo is 
the International Traction Company, 
which receives a total of 7,000 horse- 
power in five substations, No. 1, Cold 
Springs, Walden avenue, Eagle and Jef- 
ferson streets, and Elk and Seneca streets. 
where the power is distributed to their 
550-volt direct-current feeders after 
being transformed from 11,000 volts to 
375 volts and converted in rotary con- 
verters to 600 volts direct current. 

An interesting comparison is the rela- 
tive efficiencies and cost of static trans- 
formers and rotary converters as against 
motor-generators receiving the 11,000- 
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volt current direct into the motor, and 
converting it into 600 volts direct current 
by means of a generator coupled to the 
ome shaft, and is given in the following 
table: 


EFFICIENCIES: 200-KILOWATT UNITS. 
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Full load........ 975 | 98.0! 90.67! 95 92 |87.4 
34 load........... 97.1 | 92.5 | 89.61 94 91 | 85.84 
yé load........... 98.0 | 90| 46.40 92 | 88.5 | 81.42 


From the above table it will be seen 
that the transformer and rotary converter 
give 3.27 per cent at full load, 4.27 per 
cent at three-quarter load and 4.98 per 


cent at one-half load better efficiency 
than the motor-generator set. 

The investment shows a saving in favor 
of transformers and rotary converters of 
about 19 per cent, so that for purposes 
such as railroad work, where no great re- 
finement of regulation is required, the 
rotary is beyond doubt the best and most 
economical. 

A view of a substation is given in Fig. 
6, which is typical of all; the incoming 
current enters a three-pole oil switch, 
which is known as an emergency switch, 
and from there branches to several oil 
switches, each of which controls the pri- 
maries of three 150-kilowatt static air- 
blast transformers connected in delta; the 
secondaries, also delta-connected, go direct 
to the collector rings of a 400-kilowatt 
rotary converter, so that the three static 
transformers and rotary converters form 
one unit, being in fact started from the 
direct-current end and synchronized by 
means of small potential transformers on 
the 11,000-volt primaries, 
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To provide for the emergency of a total 
shut-down of the power circuits, those 
substations which have no storage battery 
auxiliary from which direct current may 
be got for starting the rotaries, a small 
motor-generator set is installed, consist- 
ing of a 30-horse-power induction motor 
direct-connected to a 20-kilowatt 600-volt 
direct-current generator. This set is sup- 
plied with alternating current by means 
of a three-phase oil-cooled transformer, 
reducing the pressure from 11,000 to 375 
volts; as soon as the power is on the cables 
the induction motor is started, the small 
direct-current generator is connected te 
the bus-bars and one of the rotaries 
started and synchronized in the usual 
way, after which the motor-generator set 
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is shut down and the remaining rotaries 
started from the first. From the five sub- 
stations distributing power to the direct- 
current feeders great economy of distribu- 
tion is obtained and an equality of press- 
ure at practically every point of the sys- 
tem, which would be practically impossi- 
ble with a single plant with 550-volt feed- 
ers covering the same distance. Storage 
batteries are installed at substations No. 
1, Cold Springs and Eagle and Jefferson, 
having a total capacity for one and onc- 
half hours of 2,400 horse-power at 575 
volts. They are used principally to help 
carry the peak load between 5 r. M. and 
6.30 p. M. and to take up part of the ex- 
treme fluctuations of load through dif- 
ferentially wound boosters. 

We now come to the last and most in- 
teresting plant connected to the trans- 
mission system in Buffalo, viz., that of 
the Buffalo General Electric Company, 
the transformer house of which is marked 
“Substation No. 3” on the sketch showing 
cable system, in which 4,000 horse-power 
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is received from the power company, and 
after being transformed to 360 volts is 
converted, by means of motor-generator 
sets, rotaries, etc., into four different kinds 
of service—constant continuous current 
for street arc lighting, 60-cycle quarter- 
phase current for incandescent and arc 
lighting in the more remote districts, 
three-wire 220-volt continuous current 
for the downtown district, and 550-volt 
continuous current for power to motors, 
clevators, ete. 

The transformer house, built as an 
annex to the main station, has 12 
250-kilowatt transformers, reducing the 
three-phase 11,000-volt current to three- 
phase 360 volts. The transformers (see 
Fig. 7) are arranged in two rows instead 
of three as usually in order to facilitate 
the rapid exchange of one in case of 
trouble. By arranging them in this way 
the transformer has only to be raised half 
an inch by the hand-crane and then run 
out of the way to make room for the spare 
one, an operation requiring only an ex- 
tremely short period compared to that 
necessary to lift the transformer over the 
others. The transformers stand over a 
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brick air-chamber 30 feet by 9 feet by 7 
feet high, into which three two-horse- 
power induction motors direct-connected 
to air-blowers force cool air, giving an 
even presure of about half an ounce in all 
parts of the chamber. Access is had to 
the air-chamber through double air-tight 
doors, so that a man can work on the ter- 
minals or connect up a new group without 
interfering in any way with the air sup- 
ply. Iron shelves on the outside of the 
brick walls of the air-chamber form sup- 
ports for the primary cables leading to 
the switchboards on the one side and for 
the secondaries on the other, giving wide 
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separation for safety, similar to those in 
Fig. 8. 

The transformers are connected to the 
primary and secondary switchboard panels 
by rubber insulated and lead-covered ca- 
bles; each transformer is wired single- 
phase to the panels, the delta-connection 
being made after passing through spring 
expulsion type aluminum fuses on the 
primary side, and ordinary long break 
aluminum fuses with barriers on the 
secondary side, so that in the event of a 
transformer burning out it will cut itself 
out of circuit without affecting the other 
two of the same group. 

The secondary current, after going 
through the usual recording and indicat- 
ing instruments, terminates in three heavy 
copper bus-bars, extending the full length 
of the secondary board, to which are at- 
tached the cables bringing the current into 


the main building of the Buffalo General 
Electrice Company. 

In adopting .the second- 
ary voltage of 360, a number 
of points were taken into 
consideration, the principal 
one being that a large and 
healthy day load of 550- 


- 


volt direct-current motors was being sup- 
plied at the time steam was used for mo- 
tive power, and could not well be discon- 
tinued, so that voltage was adopted which 
would permit of rotaries being run with- 
out any further transformation. This 
pressure besides being very safe for cables 
and motors, is a very economical one to 
build for, as it permits of the use of bar 
winding on all sizes, and as all motors are 
of the revolving field type, the question of 
carrying heavy current in the collector 
rings was left out. The only additional 
cost due to the low pressure was in the 
cables within the plant, and this was more 
than balanced by the saving in a further 
transformation for the 550-volt rotaries 
and in the additional safety of bar wind- 
ing versus wire. 
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The power-house, Fig. 9, is a building 
91 feet by 91 feet, having a row of col- 
umns down the centre, each half of the 
building being spanned by a crane travel- 
ing the full length with transfer points 
from one crane to the other. 

In this building having 8,281 square 
fcet of floor surface are installed 6,460 
horse-power in motors, 6,073 in gen- 
erators, and 600 horse-power in rotaries, 
a total of 13,133 horse-power in electrical 
machinery, giving a floor space of 0.63 
square foot per horse-power or 1.24 square 
feet per horse-power of generating ca- 
pacity including all regulating apparatus, 
switchboards, etc. 
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A Combination of Copper Companies. 


Messrs. John D. Rockefeller, H. H. — 


Rogers, James Stillman, Thomas W. 
Lawson and Lewisohn Brothers are re- 
ported to be endeavoring to form a combi- 
nation of their various copper interests 
with Senator Clark, of Montana, the idea 
being to combine all the companies under 
one head and to sell through the United 
Metal Selling Company, which it is be- 
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lieved will reduce expenses and enable the 
business to be carried on at a greater 
profit. The capital stock of the com- 
panies which will probably be in the new 
corporation aggregates $211,250,000. The 
companies’ names and the amounts of 
their respective capitalizations follow: 
Amalgamated Copper Company, $100,- 
000,000; American Smelting and Refining 
Company, $100,000,000; Calumet & 
Hecla Mining Company, $2,500,000; 
United Verde Junior Copper Mining 
Company, $3,000,000; Boston & Mon- 
tana Consolidated Copper and Silver Min- 
ing Company, $3,750,000; Butte & Boston 
Consolidated Mining Company, $2,000,- 
000. The National City Bank, of New York 
city, will be the depository of the new 
organization, and will finance the project. 
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MODERN TELEPHONE ENGINEERING—I1.* 


BY KEMPSTER B. MILLER. 


The subject which you have assigned 
to me, “Modern Telephone Engineering,” 
is one of such breadth that only portions 
of it can be treated in a single evening, 
and those portions not with as great an 
amount of detail as I would desire. 

After careful consideration, I have con- 
cluded that the subject matter which is 
most likely to interest the greatest num- 
ber of those present is a discussion of a 
few of the engineering problems arising 
in planning a telephone exchange, and 
also a description of some of the methods 
and means employed in what may be con- 
sidered modern telephone practice. Time 
will not permit me to deal with the vari- 
ous items in detail, and therefore these 
remarks should be regarded in many cases 
rather as suggestions than as complete 
treatments of the various points. 

The statements which I wil’ make in the 
course of the evening will relate to what 
I believe to be good telephone practice, 
regardless of whether it is the practice 
of the Bell or of the independent com- 
panies. The circuits shown are those of 
the Bell company, and the apparatus 
mostly that of the Kellogg Switchboard 
and Supply Company, with which com- 
pany I am connected. 1 trust that I may 
be pardoned for appearing partial to the 
apparatus of this latter company ; but, in 
the first place, my brethren under the wing 
of the Bell company have not exhibited 
an undue amount of enthusiasm in the 
matter of furnishing me with cuts and 
data thereon. In the second place, I 
have been closely identified with the de- 
sign and the manufacture of the Kel- 
logg apparatus and am therefore better 
able to talk of it. In the third place, I 
think that most of the telephone engi- 
neers here are perhaps as familiar, if not 
more so than I am, with the apparatus of 
the Bell company, and therefore will be 
more interested in that of another make. 
Be this as it may, whatever methods, cir- 
cuits and apparatus are described will be 
typical of the telephone art as it exists 
to-day 

The first problem arising when a tele- 
phone exchange is to be installed in a large 
city is that of the number, size and loca- 
tion of the central office or offices. The 
proper solution of this problem depends 
in all cases upon local conditions, and can 
be attained only after much consideration 
and calculation. 

If the cheapest were the best, the tele- 
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phone engineer would experience compara- stalled and lines provided between them 
tively little difficulty in exactly determin- for connecting the subscribers in the dif- 
ing the location of the telephone office or ferent exchanges. Such lines are called 
offices, as well as the boundaries of the trunking lines, in distinction to subscrib- 
office districts in any city, after having ers’ lines, which connect the subscriber 
canvassed the communities and ascertained with the central office. | 
the topographical location of the present In most cases where trunking is neces- 
and prospective subscribers. The most sary, most calls have to be trunked. I be- 
important consideration is that of the lieve the percentage of trunked calls to 
quality of service to be rendered. This total calls for Greater New York is in the 
factor, “quality of service,” can not be ex- neighborhood of 80. A connection made 
pressed in dollars and cents; it must be over a trunk line necessarily occupies more 
left to the good judgment of the engineer time and thereby renders the service a 
to so construct the telephone plant that little slower. In fact, the aggregate time 
the demands made by the public are satis- required for connection over a trunk line 
fied without making the plant so expensive is practically twice as great as where ac- 


as to be an unprofitable investment. complished by a single operator in a mul- 
Other matters to be considered in the tiple board. The fact that two operators 
preliminary layout of a system are: necessarily handle a trunk connection 


Annual cost of operation, including necessarily increases the liability to error 


salaries of operators and the cost of cur- in making the connection, and therefore 
| produces less satisfactory 
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the question of quality of 
Fia. 1.—DOMMERQUE’S CURVE. - 
service is concerned, there 
rent supply; fixed charges and rent, in- can be no question but that a single large 
terest and depreciation on the office equip- office serving all of the subscribers in a 
ment, interest and depreciation on the wire given city is best. 
plant, interest and depreciation on the sub- Again, if we consider only operating 
scribers’ apparatus and annual cost of expense, a single office serving the entire 
maintenance. These factors, unlike the city is best. First, because in a single 
first mentioned, are subject to predeter- office the total number of operators re- 
mination with a fair degree of exactness. quired is a minimum (it has been amply 
A brief discussion of each of these proven by experience that this is so); 
various factors as to their bearing on the second, in a trunking system the number 
number and location of offices will prob- of higher paid persons than operators 
ably be of interest. will be greatly increased, as there will be, 
I think it is a well-established fact for instance, a manager, a wire chief, a 
that the best telephone service can be chief operator, ete., for each of the differ- 
given where all the lines of the sub- ent offices; third, the item of current sup- 
scribers in a city run to a single ex- ply is naturally higher with several offices 
change and are there handled by a sin- than with a single large one, as the power 
gle multiple switchboard. By this means, system requires more current on account 
all calls for connections by any subscriber of the greater amount of apparatus and 
may be handled by a single operator. also on account of the machinery being 
Where the number of subscribers, however, split up into smaller units and working 
is too great to be connected to a single with less efficiency. 
switchboard, or where the distribution is The item of fixed charges and rent in- 
such as to naturally group them about cludes the salaries paid to the general 
well-defined and remote centres, a greater management, the business and engineering 
number than one exchange must be in- offices, as well as rent. The former items 
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should not differ materially whether one 
office or a greater number is used. The ques- 
tion of rent, however, is a little more com- 
plex and must be accurately determined for 
each particular city. It will vary from 50 
cents to $2 per annum for every square 
foot of floor space. Where a single office 
is used this is necessarily located some- 
where in the centre of the city where rent 
is highest. Where a number of offices 
are used, the oftices will not be in the 
centre of the city, but will of necessity be 
at points denscly populated. The prob- 
abilities are that the rental, which will also 
include light, heat, elevator service and 
janitor service, etc., will be slightly cheaper 
for a large office located in the heart of the 
city than for several smaller offices lo- 
cated in the most densely populated por- 
tion of their respective districts. 

The interest and depreciation on the 
office equipment is in most cases smaller 
for the single office system, for while it is 
true that a single large multiple board 
costs more than a number of smaller mul- 
tiple boards having the same aggregate 
capacity as the large one, yet the addition 
of the trunking apparatus to the smaller 
boards, and che fact that the power plants, 
manager’s, wire chief’s, monitor’s and 
trouble clerk’s desks and similar apparatus 
are duplicated at each exchange, will prob- 
ably throw the balance in favor of the 
single large exchange. This matter, how- 
ever, would need to be determined for each 
set of conditions, as it can not be said in 
all cases the office equipment for a single 
exchange would be cheaper than that of 
a greater number of exchanges furnishing 
service to the same number of subscribers. 

All the factors so far considered—that is, 
the quality of service, the cost of oper- 
ation, fixed charges and rent, and depre- 
ciation on the oflice equipment—seem to 
lean in favor of the single office, some of 
them decidedly so, others not so strongly. 
Against these must be put, in some cases, 
the interest and depreciation on the wire 
plant and the item of annual cost of main- 
tenance. 

By wire plant is understood everything 
pertaining to the telephone plant, from the 
subscriber’s premises to that point in the 
telephone office, or offices, where the lines 
enter the terminal heads. It therefore 
embraces the underground conduits and 
cables, the pole lines carrying cables or 
bare lines, together with all necessary 
apparatus, such as manholes, drop wires, 
etc. 

It is easy to see that the average length 
of subscribers’ lines will be greatest when 
a single office is used, and will steadily 
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decrease as the number of offices is in- 
creased. It has been pointed out by Mr. 
F. J. Dommerque, that in a given com- 
munity the average length of subscribers’ 
lines varies inversely as the square root of 
the number of offices. In other words, if 
the average length of subscribers’ lines 
with one office is L, then the average 
length of subscribers’ lines with N offices 


L 


is approximately L! = ——. This law 
pp y VN 


is not strictly true, but gives a close ap- 
proximation. Mr. Dommerque, in plan- 
ning the reequipment of the system of 
the Chicago Telephone Company on an 
ultimate basis of fifty thousand (50,000) 
subscribers, found that the average length 
of line for the city of Chicago, if equipped 
with one exchange, would be twenty thou- 
sand (20,000) feet. From this figure 
and from the law of variation just stated, 
the curve shown in Fig. 1 has been plotted, 
giving the average length of subscribers’ 
line for any greater number of offices up 
to 60. It was found that the actual meas- 
urements of subscribers’ lines for the 
various proposed layouts for the city of 
Chicago closely coincided with the figures 
of this curve, so closely in fact that such 
a curve was found to be a practically re- 
liable source of information for any num- 
ber of offices. A similar curve might be 
plotted for trunk lines and order wires 
connecting such offices, which curve would, 
of course, start with a zero ordinate for 
one office and rapidly rise with the num- 
ber of offices. 

It is interesting to conceive these curves, 
when carried to their limits; that is, when 
there were 50,000 central offices for 50,000 
subscribers. The curve of subscribers’ 
lines would then have a zero ordinate, 
while the curve for the trunk lines would 
have a maximum ordinate which would be 
equal in feet to the distance from one 
subscriber’s station through all of the 
other subscribers’ stations. This means 
that there would be no subscribers’ lines 
whatever, but that from each subscriber’s 
station there would be a trunk line corre- 
sponding to every one of the 49,999 other 
stations, as these trunk lines would extend 
through all stations. We have an actual 
example of such a system as this in the 
ordinary house telephone system, where 
every subscriber has his own central office 
and where every subscriber’s line extends 
to every other subscriber. 

If there is but one exchange in the city, 
the proper location for it may be found 
by marking upon the map all of the sub- 
scribers, present and prospective, and then 
determining the centre of gravity of the 
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system, so to speak. This may readily be 
done by drawing a straight line through 
the map in such a manner as to have one- 
half of all the subscribers on one side of it 
and the other half on the other. In a 
similar manner another line may be 
drawn at right angles to the first, bisect- 
ing the total number of subscribers, and 
the intersection of these two lines will 
probably be fairly close to the proper place 
for the central office. 

A remote group of subscribers, not cut 
by these two lines, would tend to draw the 
true centre of distribution from the point 
so located toward it. In order to avoid 
errors from this source a number of other 
pairs of bisecting lines should be drawn, 
the lines of each pair being at right angles. 
Three such pairs of coordinates, 30 degrees 
apart, would locate three centres, probably 
close together, and the centre of the tri- 
angles formed by these centres is a very 
close approximation to the centre of dis- 
tribution of all the subscribers. 

With this location determined, it is an 
easy matter to determine the total average 
distance of the subscribers from it, and 
therefore the total wire mileage of the 
subscribers’ lines. With the average sub- 
scribers’ distances as the base, a curve such 
as just shown may be plotted, which will 
show in a close enough degree of approxi- 
mation what the average length of sub- 
scribers’ line would be for any other num- 
ber of central offices. 

Of course, as the number of offices in- 
creases, the wire mileage of the trunk 
lines and order wires increases, and fig- 
ures concerning this must be worked out 
in consideration of the locations of the 
various offices and the amount of traffic 
between them. This latter factor, the 
traffic between offices, varies greatly ac- 
cording to the kind of districts connected, 
and it is therefore almost impossible to 
give gcneral figures as to the mileage of 
trunk lines and order wires. It may be 
said, however, that the statistics of the 
large cities of this country and Europe 
show that the trunk and order circuit 
wire mileage is approximately one-fifth of 
that of the subscribers’ wire mileage. It 
is evident that this figure can be used as 


a basis for laying out new exchanges, for, . 


by the very nature of things, there can be 
no definite ratio between the two. 

If it is found necessary for any reason 
to divide the system up into office districts, 
a great amount of care must be taken as 
to the proper boundaries for these dis- 
tricts. Of course, rivers, water fronts 
and railroads will frequently aid in the 
determination of these boundaries. There 
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is frequently a tendency toward the use 
of large business streets and thoroughfares 
as boundary lines between districts, but 
investigation will show that in many cases 
this is not good practice, as such streets 
or thoroughfares should be the centres of 
distribution rather than the boundaries 
of them. Diagonal thoroughfares be- 
tween offices should be used as trunk-line 
routes, rather than boundaries of districts, 
owing to their directness and to the fact 
that a large number of subscribers are 
usually located in their vicinities. 

Having decided on the boundaries of 
the districts, their respective centres may 
be determined, and between these the 
most available routes for trunk lines de- 
termined. 

In figuring the cost of the wire plant 
for various layouts of a city, it will not do 
to assume the cost to be in direct propor- 
tion to the wire mileage required by the 
systems using one office, or a greater num- 
ber, for there is a factor entering the prob- 
lem which greatly favors the single office, 
or, I might say, greatly favors the fewer 
number of offices. This factor is due to 
the fact that with the single office system, 
or with the system using few offices, a 
greater amount, in proportion, of large 
conduit and cable may be used, and there- 
fore the cost per conduit-foot per mile 
will be considerably smaller than where a 
greater number of offices are used. 

In general, it may be said that the in- 
terest and depreciation on the wire plant 
decreases as the number of offices in- 
creases, and this is the main, and, in fact, 
practically the only, item to offset the ad- 
vantages of the fewer number of offices 
or the single office. 

The interest and depreciation on the 
subscribers’ apparatus would be the 
same whether one or many offices were 
used. 

A limitation to the size of switchboards 
has heretofore necessitated a greater sub- 
division of offices in very large cities than 
any of the considerations so far pointed 
out would warrant. 

Until recently, it has been the policy of 
the Bell Telephone Company to establish 
no central offices having switchboard 
capacity for over 6,000 lines. This limit 
was maintained because of the fact that 
it has not been practicable to build multi- 
ple switchboards having a larger capacity 
than that. This limit in the capacity of 
the board has been due entirely to mechan- 
ical rather than electrical conditions, and 
on account of it, it has been impracticable 
to build such exchanges as those of New 
York and Chicago with a single office, if 
other conditions had warranted it. 
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RIGHTS OF ABUTTING OWNERS AS 
AGAINST TELEPHONE AND Te LE- 
GRAPH COMPANIES.* 


— 


BY G. C. HAMILTON. 


The introduction of the electric tele- 
phone and telegraph evoked many new 
questions of the law of real property. 
The general demand for a method of 
rapid intercommunication in the business 
and social world lead to the widespread 
dissemination of such lines, and, with 
general and increasing construction, the 
erection of poles and the placing of wires, 
caused, in a measure at least, some detri- 
ment to the fee of the adjoining land- 
holder. Upon many of the questions that 
have thus arisen the courts have held 
widely divergent views, but the general 
tendency of decision has been to afford 
companies constructing and operating 
telephone and telegraph lines as wide a 
latitude in their operations as is consistent 
with a proper interpretation of the laws 
governing real property. That telephone 
and telegraph lines may be, for all gen- 
eral purposes of the law, considered one 
and the same, there can be no longer any 
question. Stephens, J., says:! “I do not 
think it necessary to express any opinion 
on a controversy which is more scientific 
than legal,and perhaps more properly meta- 
physical or relative to the meaning of 
words than scientific, as it seems to turn 
upon the nature of identity in relation to 
sound. It is enough to say that whatever 
be the merits of the controversy, it does 
not appear to us that the fact, if it is a 
fact, that sound itself is transmitted by 
the telephone, establishes any material 
distinction between telephonic and tele- 
graphic communication, as the transmis- 
sion of it takes place and is performed by 
a wire acted on by electricity.” And 
Brown, J., says:* “We see no reason to 
doubt the position assumed by the com- 
plainant that a telephone company is a 
telegraph company.” This ruling seems 
to have been generally accepted and widely 
followed. 

Primary among the questions that have 
been raised by the abutting landowner is 
that concerning the subordination of the 
highway to the use of telephone and tele- 
graph circuits. Is the erection and main- 
tenance of such a line a use to which the 
highway may properly be subjected? or 
are the poles and wires a novel and im- 
proper use, foreign to the purpose for 
which the easement was acquired, and a 
new and additional burden upon the fee? 
Here the courts are at issue, and the 


$ From the Central Law Juurnal. Citations referred 
to will be found on page 561. 
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opinions, each logical and of weight, wide- 
ly divergent. Devens, J., says:4 “The use 
of a portion of the highway for the public 
use of companies organized under the laws 
of the state for the transmission of intelli- 
gence by electricity, and subject to the 
supervision of the local municipal authori- 
ties, which has been permitted by the 
legislature, is a public use similar to that 
for which the highway was originally 
taken and to which it was originally de- 
voted.” The argument in this line of de- 
cisions would seem to be that the public 
streets are not limited in their use to the 
purpose of passways, or avenues for travel, 
but may be subjected to every use which 
promotes public convenience and comfort 
and is not inconsistent with the use to 
which they were originally dedicated.’ 
It is further argued in those cases where 
this view has been taken, that the occupa- 
tion of the streets by poles and wires takes 
nothing which the laws reserved to the 
original proprietor of the land, when the 
public easement therein was acquired, nor 
docs it appropriate it to a use not within 
the public easement. That where land 
has once been duly appropriated to a 
public use, which requires the occupation 
of its whole surface, and is applied by 
legislative authority to another and simi- 
lar use, no new claims for compensation 
unless expressly provided for can be sus- 
tained by the holder of the fee;‘ and so 
the erection of telephone poles and wires 
upon the public highway, in states 
where these views are held, does not im- 
pose upon the land a novel and additional 
servitude entitling the holder of the fee 
to additional compensation therefor.§ 
The contrary view is ably expressed in 
the opinion of Allen, J., in what may be 
termed one of the leading cases upon 
this subject, Pierce vs. Drew.® Here the 
learned judge, dissenting from the view 
of the majority of the court, says: “If 
it is incident to the laying out of a high- 
way that a telegraph line may thereafter 
be established upon it, by the sanction of 
a future board of municipal officers, this 
right must of necessity be paid for at the 
outset, unless the owner of the land will 
have a subsequent claim for additional 
damages; otherwise his property is taken 
from him without compensation. It is 
going quite too far to hold that in law it 
must be deemed to have been within the 
contemplation of the parties at the time 
of the laying out of the highway that it 
might be used for such new and addi- 
tional purposes. They are in their nature 
essentially distinct from the ordinary use 
of the highway by travelers. It is not de- 
sirable to impose this new and additional 
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burden upon the laying out of highways. 
If the public convenience and necessity 
require a new highway, but do not require 
a lme of telegraph over it, the public 
authorities ought to be able to take such 
an easement as will subserve the public 
requirement without being subjected to 
the necessity of paying for a right which 
is not needed nor desired. The use of a 
highway for telegraphic purposes is not 
naturally included in the original design, 
nor naturally ancidental to its use for 
travel. Highways can be and are con- 
veniently used without telegraphs or tele- 
phones. The latter can be established 
without the use of the highway. It may 
be convenient in many instances to use 
the highway for electrical lines. Whenever 
this proves to be the case, there is no hard- 
ship in requiring those who wish to es- 
tablish such lines to pay for the privilege 
such damages, if any, as may be caused bo 
the owners of the property by such use.” 

Where this view is taken, the argument 
would seem to be that the power of the 
legislature over the streets is confined 
strictly to the use for which they were 
taken; that as trustee no greater title is 
taken than is necessary to the proper exe- 
cution of the trust, and that, as the con- 
struction and maintenance of telephone 
and telegraph lines upon the highway do 
not come within the terms of a trust con- 
fined strictly to the protection of the 
public easement in the streets, a legisla- 
tive franchise bo companics, organized for 
the transmission of intelligence by elec- 
tricity, permitting such construction, is 
void and inoperative as against abutting 
owners.19 It is held that the erection of 
poles and wires under legislative sanction, 
without the consent of the adjacent owner, 
who retains the fee in the highway, 
comes within the constitutional inhibition, 
“private property shall not be taken or 
damaged without just compensation.”11 
Condemnation of land for the public use 
as a highway gives, it is argued, only the 
right of passage over it. The absolute 
property therein remains in the holder of 
the fee, and this is restricted and inter- 
fered with by the erection of poles and 
wires in or upon the land. The state does 
not possess this right, as trustee for the 
easement; it can not, constitutionally, 
grant it to another.12 A franchise to 
erect a telephone or telegraph line upon 
the public highway, in such a manner as 
not to incommode the public in its use, 
may be granted, but such lines form no 
part of the equipment of a public street, 
but are foreign to its use, and where the 
abutting owner holds the fee to the middle 
of the street he is entitled to extra com- 
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pensation for the additional burden placed 
upon his land.13 In short, a telegraph or 
telephone company is regarded as a pub- 
lic use only in the sense that the public, 
by payment therefor, may become 
possessed of certain rights which the law 
will enforce. The true question at issue 
is whether or not the erection of poles and 
wires upon the highway constitutes an 
additional servitude upon the fee and so 
entitle the landowner to extra compensa- 
tion therefor. There can, properly speak- 
ing, be no distinction between cases where 
the fee to the middle of the street is in 
the abutting owner, and those where it is 
in the public.14 It is impossible to lay 
down any exact rule as to the circum- 
stances that will justify the exercise of 
the power of eminent domain as against 
abutting landowners, or the holder of the 
fee in general.!° For the purposes of this 
article we can merely examine the general 
principles. The use must be public, but 
it is not necessary that the public of an 
entire community be benefited by the use; 
a local use is undoubtedly sufficiently pub- 
lic.1® So the condemnation of a right of 
way for a telephone company, whose oper- 
ations were to be purely local, would be a 
proper exercise of the power of eminent 
domain, since public use and public bene- 
fit or utility are, in this connection, 
synonymous.’ It is essential, however, 
that the user, or right of user, be in the 
public, and that this be the improvement 
for which the private property is taken, 
consequently it is necessary that the serv- 
ice of telephone or telegraph companies, 
seeking to acquire right of way for the 
erection of poles and wires, be available 
to the public of the locality in which the 
right of eminent domain is sought to be 
exercised, or at least available to the pub- 
lic in general.18 The fact that the prop- 
erty of the individual so taken is bestowed 
upon a private person or corporation, 
and that private emolument and gain re- 
sult from the use, will not prevent the 
exercise of the power in the case of tele- 
phone and telegraph companies as against 
abutting owners, since the use is public 
and public benefit the object in view.19 
There can, consequently, be no doubt that 
a telephone or telegraph line for the gen- 
eral transmission of messages is a use, on 
behalf of which the power of eminent do- 
main may be properly exercised.2° It has 
been held, in a recent Texas decision,?1 
that a telephone company, organized un- 
der a statute providing for “a telegraph 
and telephone line” which formerly read 
“a telegraph or telephone” line, is en- 
titled to exercise the power of eminent 
domain under a statute giving such power 
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to corporations created for the purpose of 
constructing and maintaining “a magnetic 
telegraph line.” 

As to the right of the adjacent owner to 
compensation for the obstruction of light, 
air, etc., by telephone and telegraph com- 
panies, there can be no question. The 
abutting owner has redress as against any 
substantial obstruction of his right of 
access, or his enjoyment of the use of the 
street in connection with his land.22 The 
right to maintain shade or ornamental 
trees in front of property is clearly inci- 
dental to the ownership of the adjacent 
fee. In Ohio, where it is held that no 
additional servitude is imposed upon the 
land constituting highways by the erec- 
tion and maintenance of the poles and 
wires of telephone and telegraph compan- 
ics, such a company was held to have no 
right to trim trees, whether such cutting 
was necessary or not.22 In Connecticut, 
where the statute permitting the construc- 
tion of telephone lines says that trees shall 
not be injured without the consent of the 
owner, it has been held selectmen can not 
give authority to cut trees, even though 
such cutting be necessary, without the con- 
sent of the adjacent landowner.*4 In 
Mississippi, a telegraph company, con- 
structing under a permit from a county 
board of supervisors, acting under power 
conveyed by statute, was held to have ac- 
quired no power to remove trees or branch- 
es.-5 Whore the abutting owner holds the 
fee to the middle of the street, and the 
courts view the erection of telephone and 
telegraph poles and wires as a new servi- 
tude upon the fee, it would seem that the 
trimming of trees and hedges entitles the 
abutting owner to compensation, if done 
without an express license from him.?® 
On the other hand, even though the ad- 
joining owner so holds the fee, if the poles 
and wires be considered no new burden 
upon the highway, and a use not foreign 
to the public easement therein, then a 
municipality granting a franchise to a 
telephone company, when acting under its 
powers to provide for public uses, grants 
therewith the power to do the necessary 
trimming of trees and hedges adjacent to 
such line,27 a similar view being taken by 
the federal court.28 Where the cutting 18 
unnecessary or malicious, or where the 
trees are wantonly injured, as by the care- 
less use of linemen’s “climbers,” the com- 
pany is liable, certainly, for the damage 
actually sustained, and, in certain cases, 
even puitive damages may be obtained.?° 
This would seem to be the rule, even 
though the cutting by the company’s 
agents be in direct violation of its 
expressed orders.39 As to the re- 
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strictions placed upon the adjoining own- 
er, in nis use of the fee, by reason 
of the proximity of telephone or tele- 
graph circuits upon the adjacent high- 
ways, there are none save those to which 
he is subjected generally. The maxim of 
the law, “Sic utere tuo ut alienas non 
laedere,” applies equally well in the cases 
of companies for the transmission of in- 
telligence by electricity against abutting 
owners. The freeholder can maintain 
upon his land anything to which he may, 
at common law, subject the fee, and he is 
liable only when he does not make “use 
of the means which the progress of science 
and improvement have shown to be the 
best” to prevent injury to another.?! 
Kekewich, J., says:3* “I can not see my 
way to hold that a man who has 
. . . called into special existence an 
electric current for his own purposes, and 
who discharged it into the earth beyond 
his control, is not as responsible for dam- 


ages as he would have been if he dis- 
charged a stream of water. . . . I hold 
that if it finds its way onto his neigh- 
bor’s land and then damages the neighbor, 
the latter has a cause of action.” 

The court, in the case of the Hudson 
River Telephone Company vs. Watervliet 
Turnpike and Railroad Company,’ says: 
“We are not prepared to hold that a per- 
son, even in the prosecution of a lawful 
trade or business upon his own land, can 
gather there by artificial means a natural 
element, like electricity, and discharge it 
in such volume that, owing to the con- 
ductive properties of the earth, it will be 
conveyed upon the grounds of his neigh- 
bor with such force and to such an extent 
as to break up his business or impair the 
value of his property, and not be held re- 
sponsible for the resulting injury... . 
It can mot be questioned that one has a 
right to accumulate water on his own real 
property and use it for a motive power, but 
he can not discharge it there in such quan- 
tities that, by the action of physical forces, 
it will inundate his neighbor’s land and 
destroy his property, and shield himself 
from liability on the plea that it was not 
his act, but an inexorable law of nature 
that caused the damage. . . . If he col- 
lects for pleasure or profit the subtle and 
imperceptible electric fluid, there would 


seem to be no hardship in imposing upon . 


him the same duty which is exacted of the 
owner of the accumulated water power— 
that of providing an artificial conduit for 
the artificial product, if necessary to pre- 
vent injury to others.” 

So the erection and maintenance of 
plants generating or using electricity and 
employing a grounded return circuit to 
the detriment of telephone or telegraph 
lines upon the adjacent highway render 
the owners of such plantes liable for all 
damages that may ensue from euch inter- 
ference, provided that, at a reasonable ex- 
pense, by the adoption of proper and 
known appliances, the injury could have 
been avoided. There is no obligation to 
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utilize devices that are in the nature of ex- 
perimentation, but if proper means be 
generally known by which the escapement 
and consequent conduction may be pre- 
vented, the person generating or employ- 
ing electricity fails to use them at hie 
peril. There can properly be no distinc- 
tion between the telephone company 
which, as a rule, from the nature of its 
business is compelled to make provision 
for its return circuit, and the person using 
an electrical current for purposes that do 
not require such provision. 
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A Novel Therapeutic Application of 
Electromagnetism. 

In the office of Mr. John Burry, in 
New York city, is to be seen an exhibition 
of an apparatus called the “Magneto 
Therapeut,” which Mr. Burry has devel- 
oped after a considerable period of re- 
search, and which has produced some 
striking and remarkable results. The in- 


strument, in brief, is a hollow solenoid en- 
closed in a metallic cover and made in 
various sizes and lengths adapted for the 
reception of the various limbs or the whole 
of the human body. This solenoid is at- 
tached to a source of alternating current 
which causes a somewhat intense alter- 
nating magnetic field to permeate its in- 
terior and any object, such as the hand or 
foot, placed in it. Exactly what physiolog- 
ical effect is produced by this action is not 
known, nor does the inventor claim to. be 
able to explain. He has pursued for some 
time a course of experiment, observing the 
effect of this action upon various patho- 
logical conditions and has maintained for 
that purpose what was practically a free 
hospital for the treatment of painful dis- 
orders. The accumulated experience ob- 
tained in this way seems to indicate that 
the action of the apparatus is soothing and 
tends toward the suppression of painful 
conditions, especially those caused by de- 
fective circulation or malnutrition in 
muscular and other cells of the affected 
parts. These conditions exist in rheuma- 
tism and a number of kindred diseases. 
It seems to have been demonstrated, after 
some thousands of tests on various persons, 
that the pain and stiffness incident to 
rheumatic affections disappear after a 
short treatment and that persistent appli- 
cation induces at least a temporary cure, 
though the experiments have not con- 
tinued far enough to state definitely that 
the cure is final. | 

It seems also to have been demonstrated 
that no injury has been caused by the ap- 
plication of this method to any of the 
numerous patients treated, and while in 
some cases no beneficial result has been 
noted, in others marked improvement has 
resulted, and in some what appeared to be 
genuine cures have been brought about. 

The explanation which Mr. Burry and 
several of the electrical engineers and 
physicians who have examined the ap- 
paratus have tentatively adopted to ac- 
count for its action is as follows: If the 
cells of the body are considered as electro- 
lytic conductors it is evident that their 
introduction into rapidly alternating mag- 
netic fields will cause local currents to 
flow in them. Electrolytic action can 
not take place on account of the rapid re- 
versal of the direction of these currents, 
but some electro-tonic stimulation doubt- 
less takes place and osmosis is stimulated, 
thereby tending to restore the normal 
functions of atrophied cells and blood and 
lymph vessels. The apparatus is of such 
simplicity and the results following its 
application are so marked and interesting 
that it is believed the invention will at- 
tract considerable attention from medical 
practitioners. 
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Electric 
Lighting 


Fire completely destroyed the electric 
lighting plant in the village of Hub- 
bard, Ohio, recently and entailed a loss 
of about $10,000. 


The First National Bank of Crestline, 
Ohio, and the John A. Roebling’s Sons 
Company, of Trenton, N. J., recently pur- 
chased the electric lighting plant at 
Crestline at sheriff’s sale for $16,667, and 
will continue to operate the plant. 


Steps are being taken -in Brazil, Ind., 
for a municipal electric lighting plant, 
and a corporation in Indianapolis proposes 
to establish the plant, permitting the city 
to pay for it at the same rate that it now 
has for the service rendered by a pri- 
vate illuminating corporation. 


It is probable that the streets of Ber- 
gen, N. Y., will be electrically lighted in 
the near future if it is possible for the 
town to enter into a contract with the 
superintendent of the illuminating plant 
at an expense of about $200 a year more 
than is now being paid for kerosene light- 
ing. 

It is reported that the town of Digby, 
Nova Scotia, may ask authority from the 
legislature to borrow $40,000 to buy out 
the electric lighting plants at Digby and 
Bear River, using the present water power 
of the Bear River Company to supply the 
towns named with electric light and 
power. 


The town of Thorntown, Ind., has re- 
cently put in operation its electric light- 
ing piant, the first cost of which has 
amounted to about $12,500 and which 
will, when entirely completed, have cost 
$15,000. The system employed is di- 
rect-current arc lighting, and the town 
pays for the plant in installments, at the 
end of 10 years expecting to own the en- 
tire equipment. 


A stock company will probably be 
formed in Clarinda, Iowa, soon with $20,- 
000 or $30,000 capital, to build a new 
electric light plant to furnish lights 
throughout the town, as the present plant 
does not furnish its service except in a 
limited square in the centre of the city. 
Among the gentlemen interested in the 
proposed company are: James H. Dunlap, 


William Orr, F. J. Tallant d 
Miller. EGE 


Reports from St. Paul, Minn., state that 
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the Anderson bill, giving to cities of from 
10,000 to 50,000 inhabitants the right to 


run their own electric light plants, passed 


the house on April 5. The measure 
brought out sharp debate, one of the 
senators stating that he thought the bill 
would introduce into the country districts 
of the state a law which would be un- 
popular and where it would be tried only 
as an experiment. The same gentleman 
stated that in Minneapolis, where the law 
had been tried, the provisions of the bill 
made it one of the worst laws that could 
be enacted. 


At the annual meeting of the stockhold- 
ers of the Electric Company of America, 
which was held in Camden, N. J., on 
April 23, the annual report showed that 
the net profits for the year 1900 amounted 
to $410,695; profit from operation of 
plant, $374,528; other income, $36,167. 
The total assets of the company, which 
owns about 15 very productive electric 
light companies, Which are handled from 
headquarters in Philadelphia, are stated 
to be $3,810,819. The old board of di- 
rectors was reelected with the exception 
that Clement A. Griscom, president of the 
International Navigation Company, was 
elected in place of W. J. Latta, resigned. 


Reports from Baltimore, Md., state that 
plans for the organization of the Susque- 
hanna Electric Light and Power Company 
are being rapidly brought to a finish, and 
the company will probably be the largest 
electric power plant in the country next 
to the Niagara Falls company. Conow- 
ingo, Md., will be the seat of the oper- 
ations and the Susquehanna River at that 
point will be harnessed as is Niagara and 
made to furnish power for street railway, 
lighting and other work in Baltimore, 
Philadelphia, Wilmington and other places 
within 100 miles of the river. The com- 
pany is soon to be incorporated and 
among the capitalists interested are: 
John K. Cowen, of the Baltimore & Ohio 
Railroad, John B. Ramsey, John H. Mil- 
ler, George McGaw and other Balti- 
moreans. When the finances of the com- 
pany are complete $12,000,000 in bonds 
will have been issued. Twelve to fifteen 
towns and cities in Maryland and Dela- 
ware expect to be supplied with electricity 
by the company, and negotiations are in 
progress for furnishing 20,000 horse- 
power to the United Railways and Elec- 
tric Company, of Baltimore. The total 
amount to be expended in the construc- 
tion and equipment of the plant will be 
over $5,000,000, and the dam to be con- 
structed across the river at Conowingo 
will cost $600,000. 
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Electric 
Railways 


Berkeley, Va., is soon to be connected 
with Norfolk by direct trolley line, as the 
Baltimore Street Railway Company has ob- 
tained control of the Compostella bridge, 
which will enable cars to run without in- 
terruption from any portion of Berkeley 
to the centre of Norfolk. In connection 
with the power plant of the road an elec- 
tric lighting station will be erected and a 
lighting service inaugurated over the en- 
tire length of the company’s system. 


An electric railroad is to be built in the 


near future from some point on the White - 


Pass & Yukon Railway, in Alaska, across 
the lowest branch of the Yukon River to 
Hootalinqua River, and thence to the Big 
Salmon River. The projector of the 
line, Mr. Wendell P. Jones, of Woodstock, 
N. B., intends also to extend the system 
north to Stuart River, and to build a 
branch to the MHootalinqua and Big 
Salmon Falls, provided the necessary 
franchises can be obtained. 


The Elgin City, Carpentersville &. 
Aurora Railway Company is conducting 
negotiations for the construction of a 
new electric line connecting the cities of. 
Elgin, Batavia, Aurora, Wheaton and in- 
termediate points in New York with 
Chicago. The main line of the new road 
will come into Chicago by way of Austin, 
connecting there with the Metropolitan 
road, the passengers being there trans- 


ferred and carried downtown around the 
loop. When the consolidation and ne- 
gotiations necessary for the completion of 
the plan are effected the road will be 
known as the Aurora, Chicago & Elgin 
Railway Company. It is said to be 
backed by capital from Cleveland, Ohio, 
the negotiations having been carried on 
through Messrs. M. J. Mandelbaum & 
Company, of that city. 


One of the officers of the Buffalo, N. Y., 
East Otto & Cattaraugus Railway Com- 
pany recently stated that the new road 
is a certainty and that surveys have al- 
ready begun. The rights of way have 
been assured and the country people ex- 
pect that considerably more business will 
be done when the road is in operation, as 
Buffalo will be very much more accessible 
than at the present time. It is announced 
that the new company will provide 
freight cars and especially constructed 
locomotives for the hauling of freight up 
the steep grades which the line will en- 
counter between the two cities. When 
the company was organized the capital 
stock was booked at $800,000, ‘with $50,- 
000 paid in. The officers are: President, 
H. L. Moench; vice-president and general 
manager, N. L. Upson; secretary, Theo- 
dore Truby; treasurer, W. A. Oakes. - 
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THE NEW EQUIPMENT OF THE SAN- 
DUSKY TELEPHONE COMPANY. * 


BY A. E. DOBBS. 


HISTORICAL. 

Sandusky, Ohio, was one of the first 
cities in the country to appreciate the ad- 
vantages of an independent telephone ex- 
change and to produce capitalists with the 
necessary nerve to fight the company al- 
ready strongly intrenched in the field. At 
that time the older company had an ex- 
change of about 350 subscribers and when, 
after hard work, a list of something like 


= 300 subscribers was secured for the new 


exchange it was opened for business in 
October, 1895. 

Right here the company met with a sur- 
prise that many other independent mana- 


— 


Fic. 1.—CABLE DISTRIBUTING TOWER 


gers have met with since then, for it was 
found that the 300 lines for which the 
exchange had been wired were totally in- 
adequate to the demands upon it, and the 
contractor who had installed the plant was 
hastily called back to add two more sec- 


tions to the board and build more lines, 
thus bringing the equipment up to 500 
lines capacity. This was efficient for 
about two years, when it was found that 
it had outlived its usefulness; for, owing 
to expiring patents and improved methods 
of manufacture by the independents, bet- 
ter apparatus could be had. A new switch- 
board was accordingly purchased, which, 
while good enough in its day was still not 
considered good enough for Sandusky, and 
three months later it was returned to the 
manufacturer and a later and improved 
type, containing a self-restoring drop, 
substituted. By this time there were six 
sections of 100 drops each, to which two 
more were subsequently added. 

All this time the greater part of the 
management had been vested in a board 
of directors, who, as the plant grew, came 
to a realization of the fact, that, to obtain 
the most efficient and economical service it 
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would be necessary to get a manager who 
was more familiar with the best telephone 
practice and its latest developments than 
themselves. Accordingly that office was 
given to Mr. Carl C. Curtis, an experi- 
enced manager from the older company, 
who brought with him the latest ideas in 
telephone construction and management. 

After a study of the situation by the 
new manager and directors, a gradual plan 
of reconstruction was deemed necessary. 
The next thing decided upon was to re- 
place the old magneto call system with 
some form of central battery equipment, 
and, after long consideration and some- 
what spirited bidding by various manu- 
facturers, the contract was awarded to the 
North Electric Company, of Cleveland, 
Ohio. 

Although the successful bidder had 
planned such a system, and had built an 
experimental board to demonstrate its 


workings, it had not, as yet, been put toa 

practical test. As both parties to the con- 

tract preferred to see the new system in 

actual operation before undertaking one 

of this size, it was agreed to postpone the 
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Fic. 2.—Irnon PoLe LINE THROUGH PARK. 
equipment of the Sandusky exchange till 
a smaller plant could be erected, which 
was done, and an exchange on the lines 
laid down was put in operation at Lan- 
caster, Ohio. 

The first connection on the Sandusky 
board was made February 1, 1901, and, 
in defiance of popular superstition, it was 
made on Friday at that. But lines and 
instruments had to be changed to meet 
the new conditions and it was not till 
April 11 that the last call came in on the 
old board. The work of outside construc- 
tion is not yet entirely finished; many of 
the cables have had to be overhauled, line 
routes and instruments changed (copper 
had already been put up), and all this 
without interrupting the service; so far, 
very few calls have been missed. 

One of the best construction men in 
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northern Ohic—and that is saying a great 
deal—has ‘been given charge of this work 
and the plant will soon be a model of its 
kind. 

Like many exchanges that started in a 
small way, many of the patrons had got 
into the habit of calling by name instead 
of by number; with the new order of 
things the rule of calling by number was 
strictly enforced anid many amusing stor- 
ies are told by Mr. Curtis and the chief 
operator of their arguments with certain 
irate Sanduskians to convince them that 
the exchange had outgrown village prac- 
tices. | 

OUTSIDE CONSTRUCTION. 

Figs. 1 and 2 show the cable lead from 
the office to the city park and across it. 
The tower shown in the centre of Fig. 
1 is made of structural steel and cal- 
culated to stand a strain of 72,000 pounds 
and is set in solid rock, which, it might 
be mentioned, underlies all of Sandusk 
two feet below the surface. | 

The front, the side shown as front in 
Fig. 1, is made of two angle irons placed 
together in each leg, each four by five by 
three-eighths inches, and the back braces 
of iwo angle irons also in each leg, three 
by six by five-eighths inches. The front 
braces are set four feet and the back two 
feet below the surface of the ground, 
both resting on solid rock and bedded in 
cement concrete which is further rein- 
forced in front by two 21-inch ex- 
pansion bolts passing through a foot-plate 
five feet further into solid rock, and 
also cemented in. The distance from the 
front to the back of the tower is about 12 
feet. At present the tower is carry- 
ing eleven 100-pair cables, allowing a 
strain of 2,000 pounds for each cable it 
will be seen that it will carry several more 
with safety. The pole line through the 
park (Fig. 2) is of wrought iron and car- 
ries the cables 33 feet above the ground. 
These poles are also set in cement concrete. 


THE SWITCHBOARD. 
The present switchboard is of the six- 
panel multiple type, and, in order to 
avoid the mistakes formerly made in 
building om too small a scale, the instal- 
lation has a frame capacity of 2,400 lines, 
with 1,000 installed. As the town has a 
population of about 22,000 this is not 
excessive, as the improved service i bound 
to increase the demand. In addition, 
there are a large number of new subscrib- 
ers waiting for connections at the present 
time, but many orders are being held up 
till the work of outside reconstruction 
can be completed. 
The tendency among manufacturers of 
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independent apparatus is constantly in 
the direction of simplicity of parte, which 
is made necessary owing to the compara- 
tive inexperience of most independent ex- 
Simplicity also increases 


change owners. 
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makes it unnecessary for the operator ever 
to cut in on a line except to ask for the 
number wanted. 

Should a subscriber be waiting for an- 
other to answer his call the signal will 
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Fic. 3.—REGULAR COMPLEMENT OF OPERATORS HANDLING 1,000 LINES. 


the life and efficiency of the parts, as a 
general rule, and is therefore all the more 
desirable. 

To those whose memory of central bat- 
tery systems calls up banks of relays, con- 
densers and other intermediary devices 
the present board looks wonderfully sim- 
ple, being almost as much so as the ordi- 
nary magneto call board; the only dif- 
ference is in the multiple sections and 
the intermediate distributing board. It 
is a target (drop) and not « lamp signal 
board, but it was thought better to sacri- 
fice purely spectacular effects to efficiency. 

There is not a relay or condenser in the 
subscribers’ lines anywhere, either in in- 
strument or switchboard, the lines being 
connected directly to the signal targets, 
or drops. 

One side of the subscriber’s line is 
normally grounded through the ringer 
magnets, the other being normally open. 
To call “central” the receiver is removed 
from the hook, which cuts off the ground, 
closes the battery circuit and drops the 
shutter on the board. When the operator 
plugs in, the target (or drop shutter, if 
you prefer to call it so) is cut out of the 
circuit and falls back into place by grav- 
ity. When -he subscriber wanted is called, 
another target in the cord circuit is dis- 
played until he answers, when it also falls 
back into place again. There are two of 
these targets in each cord circuit, which 
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instrument is furnished by local batteries 
and induction coils, as in the ordinary in- 
strument, dry batteries being used for 
that purpose. As these batteries have a 
life of from 10 to 18 months in ordinary 
use they are therefore cheaper than even a 
storage battery source of supply. In this 
way the system combines all the advan- 
tages of the central battery in automatic 
signaling—and therefore prompt service— 
and at the same time retains all the long- 
distance advantages of the local transmit- 
ter battery. 

The line signals are actuated by means 
of eight cells of chloride accumulator, 
which give a trifle over 16 volts. This 
low pressure is not only quite a saving, 
but a distinct advantage over systems 
running voltages of twice and three times 
that amount which are a detriment to the 
insulation of cables and wires alike. The 
targets are sensitive enough to respond to 
calls made through a resistance of .1,500 
ohms, although they can be adjusted to re- 
spond through nearly twice this amount 
of resistance at even this low voltage. 


OPERATION OF THE EXCHANGE. 


At the present time each operator’s posi- 
tion consists of 200 subscribers’ lines, 
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be held down until the other party re- 
moves his receiver. Should either or both 
hang up their receivers it would be indi- 
cated in the same way and the operator 
disconnects. Should either wish to call 
the operator again, moving the hook up 
and down will signal the operator. 

The talking current at the subscriber’s 


which is possible only with automatic sig- 
naling and an equal distribution of the 
busiest lines among. the various operators 
at the intermediate distributing rack. By 
this method it is confidently believed that 
it is possible for an expert operator to take 
care of at least 300 subscribers, though 
this would probably not be advisable. 
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Operators are not allowed to talk to 
subscribers—or to each other, for that 
matter—except to answer calls, and at- 
tempts at conversation are turned over to 
the chief operator and answered from the 
desk, which has a tendency to discourage 
the practice. Pilot lights on the board in- 
dicate to the chief operator whether calls 
are being promptly attended to, although 
they are not really necessary, as, owing 
to the targets being placed high upon the 
board, they can be seen from the desk with- 
out difficulty. Regular tests by the man- 
ager and inspector show an average of a 
trifle over three seconds as the time of an- 
swering calls, which is good service. 

In addition to the five girls at the 
hoard, there is still another, a relief girl, 
whose duty it is to take the place of cach 
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girl at the board in turns of half an hour 
each twice a day, each girl being allowed 
half an hour’s recess both in the forenoon 
and afternoon—a relief that can be best 
appreciated by those who have sat at a 
board all day long. The average number 
of calls from 7.30 a.M. to 5.30 P.M., at 
the present season of the year, is about 8.9 
per line for all lines. 

The operators when not on duty have 
the facilities and comforts of a nicely fur- 
nished reading and lounging room ad- 
jacent to lockers and toilet rooms. The 
toll operator has a separate room which is 
necessary, considering that through the 
lines of the United States company she 
has access to over 1,200 stations. 

There are several other features of this 
exchange that add to its efficiency, one of 
them being a complete intercommunicat- 
ing telephone system between the manager 
and the various heads of departments and 
there are also connections with the ter- 
minal room, chief operator, battery room, 
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toll operator, front office and various offi- 
cials. In this way quicker service and 
greater secrecy are secured between the 
different departments. 

Another is a plan of observation connec- 


tions to the chief operator’s desk, by 


which, if, for any reason, the chief oper- 
ator should desire to make notes of the 
service rendered on a certain lime as, in 
the case of a “kicking” subscriber, every 
call will be noted on her desk as well as on 
the main board. 

There is still another feature, known as 
the “busy back test,” which may be in- 
teresting. Suppose a subscriber should be 
called for a toll-line connection who, at 
the same time, was using his own line. 
The toll trunking operator inserts a spe- 
clal plug into his multiple jack section so 
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that should any other operator try to call 
him before he got his toll-line call she 
would be notified by a buzz that the line 
was being held for a toll-line connection, 
which has the right of way. 


AUXILIARY APPLIANCES. | 

Lines from the outside come in through 
paper-insulated cables which, about 30 
feet from the cross-connecting rack, are 
spliced to a cable insulated with layers of 
silk and cotton, encased in lead; this is 
moisture-proof, at least in a dry place, 
such as the inside of a building. When 
the rack is reached the lead is stripped 
from the end of the cable and the wires 
formed up, boiled out with beeswax and 
soldered to the clips on the line side of the 
distributing board, thence by jumper wires 
to the lightning arresters and heat coils, 


and from there to the banks of multiple 
jacks. From these the cable comes back 
to the intermediate distributing board, 
where, as already explained, the busy lines 
are distributed proportionately among the 
different operators by more jumper wires 
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and again cabled back to the board to the 
line signals and answering jacks. | 

The current for signaling the operators 
is furnished by two sets of accumulators 
of eight cells each, of 150-hour capacity, - 
only one set of which is in use at one time, 
while the other is being charged or held 
in reserve. At the present time one set of 
batteries will run the board four days. 

As shown in the illustration there are 
also four direct-coupled motor-generator 
sets, two for charging the batteries, one 
being connected to a direct current of 500 
volts, the other to an alternating current 
of 104 volts. The other two motor-gener- 
ators are connected to the current from 
the same sources of supply, the generating 
side furmshing alternating current for 
ringing the subscribers. Only one set of 
these motor-generators is in use at one 
time. Should both of these sources of 
supply fail there is also a pole-changing 
battery-generator which can be thrown in 
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on the ringing circuit. At eight cents per 
kilowatt-hour for alternating and six 
cents for direct current, the bill for power 
for the first month was only about $4, 
which included the initial charge of the 
batteries, and this at a time when lines 
were being changed and insulation very 
imperfect. It is expected that the bill 
will be much lighter from this time on. 

In order still further to popularize the 
service the company proposes to adopt the 
measured-service system on a sliding scale 
which will give about four classes of 
service, as follows: 

1. A flat rate unlimited service, such 
as is now in use. 

2. A flat rate based on 600 calls, with 
five cents for additional calls. 

3. A subscribers meter, in which the 
subscriber registers his own call when 
asked to do so by the operator with a mini- 
mum rate of $1 per month. 

4. “Nickel-in-the-slot” pay station with 
a guarantee of $1 a month. > oad 

It is expected that a system of this kind 
will greatly increase the company’s busi- 
ness, and, under the present progressive 
order of things, it is not hard to predict 
a brilliant future for the new exchange. 
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A New Firm of Advertising Advisers. 


Mr. Stephen L. 
Coles, who recently 
resigned as manag- 
ing editor of the 
ELECTRICAL RE- 
VIEW, has associated 
himself with Mr. 
M. J. Shaughnessy, 
of New York city, 
in the business of 
preparing and pub- 
lishing technical and trade literature 
and advertising for manufacturers and 
others who wish really helpful assist- 
ance in such matters. The relation be- 
tween these gentlemen and their patrons is 
very similar to that between lawyer and 
client. Mr. Shaughnessy is well known 
among general advertisers. He organ- 
ized the advertising department for John 
Wanamaker when the latter began busi- 
ness in New York ‘city. He also pre- 
pared and placed advertising for the first 
electrical show, at the Grand Central 
Palace, New York, in 1896, which will 
be recalled as a great success. Mr. Coles 
has many warm friends and acquaintances 
in the electrical and allied industries. 
Through his long experience in technical 
journalism and other newspaper work he 
is thoroughly posted as to the needs of 
manufacturers and others seeking the 
widest and best 
publicity for their 
product. Messrs. 
Shaughnessy and 
Coles are estab- 
lished in Temple 
Court, 5 Beekman 
street, New York 
city, where the 
friends of both will 
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be welcome. M. J. SHAUGHNESSY. 
PEEB 
Standardizing Street Railway 
Equipment. 


The Committee on Standardizing of 
Street Railway Equipment, appointed at 
the recent meeting of the executive com- 
mittee of the American Street Railway 
Association, has begun active work with a 
view of presenting a comprehensive re- 
port on the subject at the annual meet- 
ing of the association in October next. 
T. E. Crossman has been appointed secre- 
tary to the committee, and he, in conjunc- 
tion with the members of the committee, 
will visit some of the leading manufactur- 
crs of street railway equipment to ascer- 
tain their views on the subject of stand- 
ards. 

The members of the committee are John 
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R. Graham, Lynn & Boston Railroad 
Company, Boston; N. H. Heft, Meriden 
Electric Railroad Company, Meriden, Ct. ; 
Frank G. Jones, Memphis Street Rail- 
way Company, Memphis; Willard J. 
Hield, Twin City Rapid Transit Com- 
pany, Minneapolis; Conway F. Holmes, 
Metropolitan Street Railway Company, 
Kansas City. They request that all who 
are interested in the subject will corre- 
spond with the secretary of the committee, 
whose address is 1829 Park Row Building, 
New York, prior to May 20, at which time 


a meeting of the committee will be held 
in Buffalo. 


Adjustable Contact Knife Switches. 
The essential requisite of a knife switch 


is that when it is closed it must form a 
perfect circuit for the passage of the cur- 
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rent. In other words, there must be per- 
fect contact between the knife blade and 
the clips into which it works, and to secure 
this it is evident that both blade and clips 
must be perfectly flat and that the latter 
should be held against the blade with a 
uniform pressure at all points. In many 
types of knife switches this is not the case, 
the bearing between the blade and the 
clips being along one edge, with the result 
that the contact surface between the two is 
much diminished, leading to heating and 
other troubles. In order to remedy this 
defect it has been a common practice to 
make the contact pieces exceedingly heavy 
and to force them against the knife under 
heavy spring pressure. This practice in 
large switches, carrying large currents, 
often makes the switch stick so tightly as 
to require two men to open a circuit and 
results in destructive wear at the contact 
points. 

In the switch here illustrated, which is 
made by the Barkelew Electric Manufact- 
uring Company, of Middletown, Ohio, the 
clips are normally straight and parallel 
and bear against the sides of the blade by 
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an independent curved spring strip on 
each side, excellently shown in the end 
view (Fig. 2). These curved spring pieces 
are connected by a screw passing through 
the clips below the blade and threaded into 
one of the springs. By adjusting this 
screw any desired pressure may be ob- 
tained or wear may be taken up. The 
switches are made in sizes of from 75 to 
3,000 amperes. 


Telephone Consolidation in the 
Southwest. 

Details for the consolidation of a num- 
ber of important independent telephone 
companies throughout the Southwest were 
completed recently by the syndicate 
which is headed by Mr. George R. Webb, 
and at the meeting of the directors of the 


United Telephone and Telegraph Com- 
pany, held in Baltimore, Md., on that date 
the following properties were acquired: 
Maryland Telephone and Telegraph Com- 
pany, capital stock, $1,000,000; Pitts- 
burgh & Allegheny Telephone Company, 
$1,500,000; West Pennsylvania Long- 
Distance Telephone Company, $1,000,000 ; 
Home Telephone and Electric Company, 
$200,000; Allegheny County Telephone 
Company, $200,000; Harsford County 
Telephone Company, $10,000. About 

l 50,000 telephones, all 
in actual operation or 
under contract await- 
ing installation, will be 
added to the combina- 
tion, and will then be 
connected with the 
United States (long- 
distance) Telephone 
Company. 

The United Tele- 
phone and Telegraph 
Company, which has 
absorbed the interests 
mentioned above, was 
chartered with a capi- 
talizationof $7,500,000 
under New Jersey laws, 
and the financial plans 
of the corporation pro- 
vide for the issuance 
at once of $1,500,000 
in common stock, and 
Fig. 2.—EnD View oF $2,000,000 in pre- 

SWITCH. ferred. An under- 
writing syndicate has been formed, it is 
announced, to take up the preferred stock 
at 85 per cent of its par value. The di- 
rectors of the company are Alexander 
Brown, Henry A. Parr, T. J. Heyward, 
S. Davies Warfield and James Bond, of 
Baltimore, and John Hedden, third, of 
New Jersey. In line with his plan for 
withdrawing from active connection with 
any corporation before going abroad, Mr. 
Brown will retire from the board of di- 
rectors, his successor being Mr. George R. 
Webb. It is understood that Mr. Webb 
will be the president of the company. 
Additional directors are to be placed on 
the board representing the Pittsburgh in- 
terests, and it is considered likely that 
James D. Callery, M. K. McMullin and 
J. H. Reed will be appointed. 
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Industrial 
Notes a a 


THE AMERICAN TOLL TELEPHONE 
COMPANY, Cleveland Ohio, makes an ex- 
tensive line of slot machines for toll lines. 
They are made for local and long-distance 
gervice. 


WHEN IN THE MARKET for alternating- 
current wattmeters you should write to the 
Electric Appliance Company, Chicago, and 
become informed, regarding the Guttmann, 
at least, that is the way that company 
puts it. i 


THE CHICAGO GENERAL FIXTURE 
COMPANY, Adams street, Chicago, has al- 
ways in stock a complete line of electric 
lighting fixtures of all patterns. This com- 
pany makes a specialty of fixtures for 
churches, theatres, public buildings, and the 
ornamental hangings for residences and 
offices. 


THE VALENTINE CLARK COMPANY, 
with offices at 234 La Salle street, Chicago, 
has three yards, located at Pinconning, 
Mich., Green Bay, Wis., and New London, 
Wis. Cedar poles are kept in the above 
named places and are delivered from there 
for street railway and lighting work. 


FRED. M. LOCKE, Victor, N. Y., manu- 
facturer of insulators, has recently received 
from the professor of Electrical Engineer- 
ing, Worcester Polytechnic Institute, Wor- 
cester, Mass., some interesting data of tests 
of the efficacy of the Victor type of insula- 
tors made in that laboratory. 


THE JEANESVILLE IRON WORKS 
COMPANY, Jeanesville, Luzerne County, Pa., 
is mailing its advance sheet No. 9, giving 
working data on steam pumps. The man- 
ner of listing pumps which is followed in 
this folder is believed by the company to be 
new, and is said to be very handy in select- 
ing a size for any given work. 


THE H. C. ROBERTS ELECTRIC SUP- 
PLY COMPANY, 831 Arch street, Phila- 
delphia, has recently mailed its calendar 
blotter for the current month, and is sending 
out with it two folders on the Roberts fixture- 
block and standard Bryant-Edison sockets. 
Full descriptive matter and catalogues will 
be mailed on request. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, rhiladelphia, Pa., has issued 
bulletin No. 64 dealing with typical instal- 
lations of chloride accumulators. The 
pamphlet contains eight pages, seven of 
which are handsomely illustrated with pic- 
tures of different installations by the com- 
pany for various manufacturing concerns. 


THE CHRISTIENSEN ENGINEERING 
COMPANY, Milwaukee, Wis., since moving 
into its new plant has greatly increased fa- 
cilities for the manufacture of the Christen- 
sen air brake for street railway use. A special 
department will be devoted to the manufact- 
ure of dynamos and motors. A handsome 
catalogue is now in preparation and will 
soon be ready for distribution. 


CHARLES P. TURNER, M. E., who has 
been connected with the International Cor- 
respondence Schools, Scranton, Pa., since 
1895, has resigned to accept a position 
with the Garrett-Cromwell Engineering Com- 
pany, Cleveland, Ohio. Professor Turner’s 
successor as principal of the school of 
mechanical engineering is Professor A. B. 
Clemens. 


THE WARREN ELECTRIC MANUFACT- 
URING COMPANY, Sandusky, Ohio, has 
recently sent out its bulletin No. 15 on War- 
ren transformers. This bulletin is a four- 
page pamphlet, handsomely illustrated, and 
containing descriptive matter on the com- 
pany’s transformers, with tables on both the 
type “T” 133-cycle and type “S” 60-cycle 
machines. It will be mailed upon applica- 
tion to the company. 
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PASS & SEYMOUR—JOHN W. BROOKS, 
SALES AGENT—announce that they have 
moved their offices and stockroom to No. 130 
West Jackson Boulevard, Chicago, Ill, in 
order to make more room to take care of 
the rapidly increasing demand for the P. & 
S. specialties. Mr. Brooks will give all 
orders his personal attention and requests 
the continuance of the favors of his old 
friends. 


THE GENERAL ELECTRIC COMPANY, 
Schenectady, N. Y., is mailing its Bulletin 
No. 4247, the subject treated being sewing 
machine motors and their attachments, all 
of the celebrated “G. E.” types. The motors 
described in the pamphlet are wound for 
115 volts, direct, or 52 or 104 volts alternat- 
ing current, at 60 cycles. The bulletin and 
other descriptive matter may be had from 
the company, post free, on application. 


THE EUREKA ELECTRIC COMPANY, of 
Chicago, 111., claims to be the only telephone 
manufacturing company operating its entire 
plant under its own roof. The company 
manufactures all of its parts from raw mate- 
rial and has one of the most perfect lighting 
plants of its own in its own building, allow- 
ing it to work overtime whenever necessary 


without taking power or light from any. 


outside source. 


THE WESTERN TELEPHONE CON- 
STRUCTION COMPANY, 153-159 South Jef- 
ferson street, Chicago, claims several ad- 
vantages for,its “New Western Express 
No. 3” bridging telephone, claiming that on 
fairly constructed lines it will ring from 25 
to 30 telephones. A recently issued pam- 
phlet describes this and other ’phones, con- 
tains prices, etc. This company is building 
a new factory, located at Winthrop Harbor, 
Tl. 


THE GENERAL MANAGER of the 
Onondaga Dynamo Company and the Syra- 
cuse Electrical Instrument Company, Syra- 
cuse, N. Y., manufacturers respectively of 
dynamos, motors and electrical measuring 
instruments, says the production and sales 
of these companies will be nearly tripled for 
the Spring months of this year. These com- 
panies now occupy an entire building re- 
cently equipped throughout with modern 
machinery. 


THE KEYSTONE ELECTRICAL INSTRU- 
MENT COMPANY, Philadelphia, Pa., is mail- 
ing its new catalogue No. XI. The book is 
a very artistically prepared pamphlet and 
contains careful descriptions with copious 
illustrations of the company’s well-known 
electrical measuring and other instruments. 
Much care and money have been spent upon 
the book by the company, which believes 
it to be the most complete and reliable 
catalogue ever issued by any instrument 
maker in the field. 


THE SHELBY ELECTRIC COMPANY, 
Shelby, Ohio, has recently moved its 
New York onice from the Washington Life 
Building into the Parker Building, Nine- 
teenth street and Fourth avenue. Owing 
to the largely increased sales of the New 
York office it was found necessary to have 
more room for stock and offices. The new 
offices are much larger in every way and the 
company will be able to carry a much more 
extensive stock of incandescent lamps than 
heretofore. 

THE CENTRAL ELECTRIC COMPANY, 
Chicago, has just issued a fok er on National 
telephone cables. The company claims that 
the cable insulation is purer, heavier and 
one-eighth inch wider than that used in 
other cables and that this causes the cable 
to be larger in diameter, making necessary 
more lcad in the casing. Therefore the 
cable is not so apt to break when bent and 
is heavier per foot than other cables. It 
is scated that a single thickness of paper 
used in these National cables offers a re- 
sistance of 500 megohms per mile. 


SIPE & SIGLER, Cleveland, Ohio, manu- 
facturers of the Willard storage battery, have 
received another contract from the Cleveland 
& Chagrin Falls Electric Railroad Company 
for a battery to be installed on the railroad 
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company’s division 14 miles east of Chagrin 
Falls. This battery will consist of 265 cells 
of the Willard type, of 400-ampere-hour 
capacity, and will be supplied with current 
by an extra feeder. A motor-driven booster 
will be installed at the power-house for rais- 
ing the voltage of the current supplied 
through this feeder. 


JAMES S. BARRON & COMPANY, of 24 
to 30 Hudson street, New York city, reports 
that it is receiving a large number of in- 
quiries and orders for its recently improved 
bridle rings. The bridle ring is made of the 
best quality of iron and heawily coated with 
tough glass enamel. The ane is easily 
screwed in place without tools in the most: 
djfficult positions. The company is also 
manufacturing a shield for inserting the 
bridle ring when it is to be used in brick, 
stone, or ironwork,the bridle rings screwing 
directly into the shields, which hold the rings 
rigidly in position. 


THE AMERICAN ELECTRICAL HEATER 
COMPANY, 195 River street, Detroit, Mich., 
has recently mailed a catalogue of its prod- 
ucts which presents a very pleasing ap- 
pearance and contains descriptive matter 
of everything that the company manufact- 
ures, from rheostats to soldering irons, all 
of which are heated by electricity. The 
company states that it is enjoying at the 
present time the largest trade it has had 
since it began business some time ago, and 
has recently equipped some of the largest 
concerns in France with its soldering irons. 
The catalogue will be mailed to any one in- 
terested upon application to the company. 


GEORGE W. LORD, 2238 to 2250 North 
Ninth street, Philadelphia, Pa., is mailing 
pocket maps of the United States, Porto 
Rico and the Philippine Islands. These 
Maps are of peculiar interest at this time 
and are used by Mr. Lord as a means of ad- 
vertising the well-known Lord boiler com- 
pounds. The factories in which these com- 
pounds are made are said to be the largest 
in the world devoted exclusively to the 
manufacture of water-purifying chemicals. 
To any steam user interested copies of these 
maps will be sent on application, together 
with a valuable book on water :contamina- 
tion. i 


THE HAINES & NOYES COMPANY, 
manufacturer of guaranteed telephone ap- 
paratus for every possible use, announces 
that it has now consolidated its sales de- 
partment and factory at.118 to 132 West 
Jackson Boulevard, Chicago, and that it is 
prepared to fill all orders, large and small, 
very promptly. The increased space will 
permit the company to manufacture tele- 
phone apparatus in large quantities, and it 
states that it will have a large stock on hand 
at all times. The company states that it is 
adding many improvements to its instru- 
ments, and will be glad to send latest bul- 
letins to parties requesting them. 


THE EUREKA ELECTRIC COMPANY’S 
new toll pay station apparatus is said to be 
meeting with pronounced success; its new 
three-coin box, with 5-cent, 10-cent and 25- 
cent slots, is quite popular. These boxes are 
sold separately or complete on telephones. 
The company claims this pay station ap- 
paratus can not be worked as can most other 
boxes. Prices and full information the com- 
pany will be pleased to furnish upon appli- 
cation to the main office, 157 to 167 South 
Canal street, Chicago, Ill. The company also 
manufactures a single coin box as well as 
a box to take two coins; either 5-cent and 
10-cent, or 5-cent and any other coin. 


THE GARTON-DANIELS COMPANY, 
Keokuk, Iowa, manufacturer of the well- 
known “G-D” lightning arresters, states 
that its sales are showing a remarkably 
steady and pleasing increase. Garton ar- 
resters are claimed to have the smallest air- 
gap and the lowest resistance discharge 
path, thus affording the lightning an easier 
and quicker exit than others of higher re- 
sistance. Their action is said to be positive 
and lines on which they are installed are 
not likely to be grounded by them. Pam- 
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phlet 28A, which may be had for the ask- 
ing, describes this useful apparatus in all 
its styles and sizes. If other or more de- 
tailed information is desired a line to the 
company will bring full particulars. 


THE GARVIN MACHINE COMPANY, 
Spring and Varick streets, New York city, 
announces in a circular that it has in stock 
some second-hand machinery, and it also has 
in stock some new lathes, shapers, and drill 
presses. The company is placing on the 
market a small hand surface grinding ma- 
chine, which has transverse as well as large 
longitudinal feeds. This machine is in- 
tended for all the necessary requirements of 
a tool of that kind. The slide is balanced 
‘by a weight in the column making it very 
easy of adjustment, and the table is ad- 
justed by a small hand wheel, by which a 
close adjustment may be obtained through 
one inch. The sliding table is finished with 
a T-slot, which enables the work to be easily 
attached to it. The machine is specially 
adapted for finishing flat pieces, such as 
blanking, piercing and stamping dies. 


THE AMERICAN CIRCULAR LOOM 
COMPANY, Chicago, Ill., is mailing a very 
unique removal announcement stating that 
its offices at 141 South Clinton street have 
been leased to the Aaron Electric Company, 
and that the American company moved to 
its new address at 128 West Jackson Boule- 
vard, Chicago, on April 22. Thomas G. 
Grier is the company’s western manager, 
and will continue in charge of the new 
offices. The announcement card which gives 
notice of this change is a cream-colored slip 
some three by five inches in size, bearing the 
printed announcement at the bottom, while 
at the top is pasted a pretty and unique fig- 
ure of an Eighteenth Century gentleman, 
done in colors. 

THE EMERSON ELECTRIC MANU- 
FACTURING COMPANY, St. Louis, Mo., is 
mailing its bulletin No. 3029, replacing bul- 
letin No. 3017, under date of April 1, the 
subject-matter being alternating and direct- 
current exhaust fans, direct-connected. With 
the folder goes a discount sheet for the 
trade and other circular matter directing 
attention to Emerson ceiling fans for high- 
tension alternating systems, the Emerson 
fan motors, and ceiling fans for low-tension 
alternating systems, besides which exhaust 
fans of an entirely new type are noted, and a 
two-page folder regarding rates for electric 
service. All of this matter will be sent 
gratis on application to the company at its 
offices, either 714 to 718 St. Charles street, 
St. Louis, or 136 Liberty street, New York. 


THE HARDY LAMP COMPANY, Pitts- 
field, Mass., announces that its sales of in- 
candescent lamps are steadily increasing in 
a very satisfactory manner, and that the use 
of its lamps is becoming more and more gen- 
eral every month. The “barrel lot price 
list”—for lamps of all candie-powers in bar- 
rel lots—is said to be the basis of the in- 
creased sales and is a very satisfactory 
means to the consumer of procuring a small 
number of lamps at an unusually reasonable 
figure. If the consumer uses 1,000 or more 
per year, the company advises that he write 
for contract prices. It also advocates a 
trial of its double-coil lamps for factory use, 
stating that increased efficiency and high 
luminosity make them unusually attractive 
for the illumination of factory buildings. 


THE STANLEY ELECTRIC MANUFACT- 
URING COMPANY, Pittsfield, Mass., is 
mailing a return postal card on which it 
notes the issue of two new bulletins, No. 114 
and No. 115. Bulletin No. 114 illustrates 
and describes the S. K. C. frequency changer, 
a single machine intended to accomplish 
exactly what its name implies. In addition 
to altering the periodicity the machine can 
be arranged to deliver current of a different 
phase relation and voltage to that which is 
supplied to it. Bulletin No. 115 contains a 
description and diagrams of high-voltage 
testing sets arranged for all pressures up to 
120,000 volts. The company advises that 
either of these bulletins, or both, are at the 
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disposal of any one interested in the mat- 
ter, who will take the trouble to write and 
request them. 


THE LAKE SHORE LIMITED EXPRESS, 
of the Lake Shore & Michigan Southern, 
New York Central and Boston & Albany 
railways, has had four new trains added 
to its service, the cars being Pullman vesti- 
bules, each train consisting of a baggage 
car, buffet, library, smoking, dining car, 
three drawing-room and stateroom sleep- 
ers, and an observation compartment car. 
One of the unique features of the cars com- 
posing the new trains is their names, which 
were selected entirely from Shakesperian 
characters, three of them being named 
Romeo, Claudio, and Orsino. With the ad- 
dition of these new cars the trains of the 
Lake Shore are said to be singularly com- 
plete, being lighted throughout by electricity 
and having electric heating devices in the 
toilet rooms so that ladies can curl their 
hair without recourse to the old-fashioned 
alcohol lamp and other similar apparatus. 


THE C. W. HUNT COMPANY, West New 
Brighton, Staten Island, N. Y., has issued its 
Bulletin No. 014 under the caption of “An 
introduction to the general line of ma- 
chinery” manufactured by the company. 
The book includes data regarding industrial 
railways, electric locomotives, steam and 
electric hoisting engines, parabolic boom 
towers, steam shovels, Hunt elevators, auto- 
matic and cable railways, conveyers, over- 
head trolleys, coal crackers, and stevedore 
and transmission rope. The company states 
that it will not sell any machine that is not 
as good in every respect as though the pur- 
chaser himself had bought the material and 
supervised its construction in the factory. 
Full particulars and descriptive matter will 
be mailed upon application to the company, 
either at its New York office, 45 Broadway, 
or at the factory, and such requests for cat- 
alogues or other information will be 
promptly attended to. 


IN GOVERNMENT WORK the Lundell 
motors and generators, manufactured by the 
Sprague Electric Company, are used to a 
very large extent. Recent orders include 17 
motors of various sizes for the Norfolk Navy 
Yard; three 35-horse-power motors for the 
Mare Island Navy Yard; four motors for the 
Boston Navy Yard, to be used on metal work- 
ing machines, and five motors, one genera- 
tor and a two-kilowatt ventilating set for 
the Brooklyn Navy Yard. In addition to 
the government orders, the Sprague Elec- 
tric Company reports the following among 
its large sales: Steelton Light and Power 
Company, one 125-kilowatt belted-type gen- 
erator; Columbia University, three 75-kilo- 
watt engine-type generators; C. S. Ashley, 
one 125-kilowatt generator; Pittsburgh Re- 
duction Company, one 25-horse-power motor 
and one 166-horse-power motor; National 
Meter Company, one 374-kilowatt engine- 
type generator; Chase Rolling Mill Company, 
one 125-kilowatt belted-type generator, and 
the Evansville Gas and HMiectric Company, 
one 150-kilowatt generator. 

THE BULLOCK ELECTRIC MANUFACT- 
URING COMPANY, through its secretary, 
Mr. James Wilson Bullock, states that it has 
acquired control of 15 acres of land directly 
opposite the present plant at East Norwood, 
Ohio. Upon this tract the Norwood Foundry 
Company will erect a foundry building 200 feet 
long by 150 feet in width; a pattern storage 
house of fireproof construction, 50 by 150 
feet, three stories high, and a modern office 
structure. All these buildings will be built 
of buff pressed brick with steel frames and 
trusses to conform to the present buildings 
of the Bullock company. The foundry will 
be equipped with three electric cranes, the 
largest of which will have a capacity of 50 
tons. The side bays, which will be 25 feet 
in width, will be served by hand traveling 
and jib cranes. The plant will be of the 
most modern character, and electricity will 
be used for power and lighting throughout. 
While this foundry will be operated under 
the name of the Norwood Foundry Company, 
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it will serve primarily the needs of the Bul, 
lock company, and will also be in position 
to handle outside orders. That it will be. 
operated successfully is guaranteed by the 
fact that it will be under the direction of 
Messrs. Hoffinghoff & Lane, of Cincinnati. 


THE WESTERN ELECTRICAL SUPPLY _ 
COMPANY, of St. Louis, reports that the. 


success in introducing its new G. I. flush ~ 


push-button switches is extremely gratifying. 
The mechanism of this switch, which is quite 
simple, is of a peculiar construction which 
insures absolute certainty of a quick make 
and break of the contact parts. After the 
button has been pushed to a certain distance 
the making and breaking of the contact are 
absolutely beyond the control of the oper- 
ator’s hand. This special construction of 
the moving parts is a further advantage in 
avoiding the possibility of a switch being 
left on any dead centre. The company states 
that the business of its lighting supply de- 
partment has never been better. Salesmen 
report that business is opening up all over the 
country in a most satisfactory manner. A 
new electric time switch, which is one of the 
best and most practical of its kind, has been 
introduced. By the use of this switch the 
lights in connection with the clock can be 
set to turn off and on at any time required, 
and when once set it operates continuously, 
needing no attention except winding every 
eight days. The switch is especially adapted 
for show -windows, storerooms and adver- 
tising signs. By the use of this switch the 
cost of lighting will be largely reduced. 
Every merchant using electricity will cer- 
tainly be interested when he is shown this 
valuable feature, as the switch really: pays 
for itself in two or three months. The 
switch is operated by an eight-day clock with 
double spring lever and large eight-inch dial, 
mounted with an attractive nickel-plated 
case. Catalogues and descriptive matter 
will be mailed upon application. 


THE KELLOGG SWITCHBOARD AND 
SUPPLY COMPANY, Chicago, reports a 
steady increase of business in all depart- 
ments. A few months ago 10,000 square 
feet of additional floor space were added to 
its already large and well-equipped factory, 
and arrangements have been recently made 
for the addition of 21,000 more. This will 
be equipped with the most modern machin- 
ery, and will facilitate the handling of orders 
with even greater promptness than hereto- 
fore. The small switchboards of the “Ex- 
press type” which this company recently put 
on the market have proven very popular and 
are in great demand, orders for over fifty 
having been received since March 15. In 
order to meet the demand for silk and cot- 
ton-covered wire and switchboard cable, the 
insulating department has been increased to 
double its former capacity, and is prepared 
to fill orders for any size or kind of silk or 
cotton-covered wire on short notice. The 
company also announces that it owns 90,000 
of the finest cedar poles in Michigan, which 
it is prepared to supply in carload lots to 
consumers. Among the orders for small 
switchboards, varying in size from 50 to 300 
lines each, recently received by this company 
are the following: Williamsburg, Pa.; Rus- 
sell, Iowa; Somerset, Pa.; Chrismaw, IIl.; 
Webster, S. D.; Grandbury, Tex.; West 
Chester, Pa.; Bartelsville, I. T.; Bishop Hill, 
Ill.; Woonsocket, S D.; Tama, Iowa; Royers- 
ford, Pa.; Columbus Junction, Iowa; Little 
Rock, Ark., Marco, Ind.; Shawnee, Ohio; 
Canadian, Tex.; Troy, Ind.; Savannah, IIl.; 
Chadwick, Ill.; Black River Falls, Wis.; 
Astoria, Ill.; Concordia, Kas.; Ashland, Ky.; 
Blue Rapids, Kas.; Greenleaf, Kas.; Hunting- 
burg, Ind.; Virginia, Ill.; Logan, Kas.; Hur- 
ley, S. D.; Sparta, Ill.; Miltonville, Kas.; 
Scandia, Kas.; Streitsville, Ohio; Lexington, 
Miss.; Story City, Iowa; Versailles, Mo.; 
Dalton, Ohio; Doylestown, Pa.; West Grove, 
Pa.; Westphalia, Ind.; Linton, Ind.; Clifton, 
Kas.: Sanborn, Ind.; Estelline, S. D.; San 
Francisco, Cal.; Joy, Il; Blue Earth, Minn.; 
Augusta, Ill.; Sullivan, Ind.; Dawson, Minn.; 
Wellsboro, Pa. 
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A feature of electrical engineering 
which attracted little notice was quietly 
accomplished in New York city the other 
day, when the Stock Exchange moved from 
its old quarters to new ones several hun- 
dred yards distant. One working day, 
Saturday, was omitted, and in the interval 
between Friday evening and Monday 
morning the whole of the vast complex of 
telephones, telegraphs and stock ticker in- 
struments, signals, call bells, private lines 
and all the rest of the electrical para- 
phernalia of the Exchange was moved and 
set up in its new quarters, properly con- 
nected to outgoing and incoming circuits 
and turned on without a hitch. It was a 
gigantic feat and one worthy to be re- 
corded and remembered. 


DOING THINGS. 

In all of the history of the American 
people there has never been a time when 
industrial activity was so pronounced and 
widespread as it is to-day. In every de- 
partment of human effort work of a telling 
character is being done and nowhere is 
this more evident than in the arts depend- 
ent upon electrical engineering. 

Whether it be due wholly to the natural 
genius of the people, or in part to circum- 
scribing conditions, it is evident that the 
centre of the world’s industrial activity is 
now to be found in the United States. 
The city of New York has become the 
monetary centre of the commercial world, 
while the export trade of America, insig- 
nificant a generation ago, has grown by 
leaps and bounds to proportions of aston- 
ishing magnitude. In all of the engineer- 
ing industries we stand preeminently in 
the lead, except, possibly, in the one matter 
of shipbuilding, and even in this the out- 
look is excellent. 

In electrical engineering we leaped with 
the invention and popularization of the 
telephone to first place, and have held it 
ever since, even increasing our lead over 
our competitors in this regard. ‘The pro- 
ductive capacity of our industrial estab- 
lishments has increased to such a point 
that the home market afforded us by our 
own demand has been outgrown, and trade 
is reaching out in every direction to find 
new fields for expansion and new oppor- 
tunities for placing the product of Ameri- 
can shops and factories. 

In an exceedingly felicitous speech made 


a few days ago, President McKinley said: 


“We have never had so much to do in all 
our history as we have now. We never had 
so much business at home, nor so much 
abroad. We never made so much and never 
sold so much as we shall sell this year. We 
are expanding our markets. Our productive 
capacity has become so great that we are not 
only able to supply the home markets, but 
we require a foreign market for our sarplus; 
and so we are seeking an open door in the 
Orient for the products of American soil and 
American labor.” 


These remarks sum up in the tersest 
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phrases the whole situation, but we must 
remember that in order to avail ourselves 
best of the open door in the East, and in 
order best to hold the advantages that we 
have gained, both by military conquest 
and the even more certain process of trade 
expansion, we must have immediate and 
sufficient means of communication with 
this distant market. As it is at present, a 
manufacturer or exporter on the Pacific 
coast, in order to reach his comparatively 
near export market in Japan or China, 
has to telegraph three-quarters of the way 
around the world. The transpacific cable 
is an absolute necessity indicated by every 
consideration of commerce and military 
necessity. That it will surely be built is 
perfectly evident because of the fact that 
there is enough guaranteed business for it 
at present to make it pay. It is not usual 
for American investors and engineers to 
allow an opportunity of this character to 
pass them. 

With the extension of these eastern 
markets and the opening of the vast popu- 
lations of the other shore of the Pacific 
to commercial relations, there will come 
the necessity of exploitation to the fullest 
limit of the magnificent natural resources 
of our Pacific states, which seem destined 
to become a centre of manufacturing in- 
dustries to supply this transpacific de- 
mand. 

Some one has recently written that na- 
ture worked wisely in placing Niagara Falls 
near the centre of the most populous part 
of North America and allowing us to make 
it available when it had become most nec- 
essary. Nature has similarly played a wise 
part in providing the Pacific coast of the 
United States with parallel ranges of 
mountains, giving rise to some of the finest 
water powers on the face of the earth, and 
these located within easy electric transmis- 
sion distance of abundant shipping facili- 
ties for manufactured products. With the up- 
building of the eastern market must come 
the up-building of our western states as 
centresof manufacture,and coincident with 
this up-building will be a general increase 
in the productive output of the whole coun- 
try, especially in that which concerns us 
most, its electrical and mechanical ma- 
chinery and manufactures. 
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THE TELEPHONE IN RAILWAY SIG- 
NALING. 


The experiment of the Erie Railroad 
Company in equipping its system of block 
stations with telephones is one that should 
be regarded with much interest by all 
railway managers. It has not been at- 
tempted to do away with the ordinary tele- 
graph block signaling system with tele- 
phones, but the latter have been found to 
be an adjunct of great utility. Inasmuch 
as a special training is not needed for its 
operation, the company has a large field 
from which to recruit its force of signal- 
men, and in many cases the telegraph sig- 
nal has actually become superfluous. 
While it takes some time for a man to 
learn to telegraph with the accuracy and 
certainty that are so particularly requisite 
in railway signaling work, any man that 
can talk and hear can operate the tele- 
phone with satisfaction. The subject is 
one of real importance, and deserves the 
careful consideration of telephone manu- 
facturers, and railway managers as well. 
In another column, Mr. F. L. Blendinger, 
superintendent of telegraph of the Erie 
Railroad Company, has described in an in- 
teresting manner the method in use on 
his system. | 
MAKING FERTILE THE WASTE PLACES. 

On the Pacific coast of the United 


States there exist alongside one another 


high ranges of mountains abounding in 
torrential streams fed from the vast snow 
fields of the upper peaks, and deserts of 
most forbidding aridity which need only 
the vivifying water to make them bloom 
into gardens of wonderful fertility. The 
consequences of this state of things are 
that colossal engineering works have been 
undertaken and constructed with entirely 
satisfactory results for bringing the water 
of the mountain streams to the dry desert 
plains for irrigation purposes, and, in- 
deed, much of the astonishing agricultural 
prosperity of this section of the country 
rests upon the diversion of water courses 
for this benevolent purpose. 

In the earlier irrigating works the water 
was led by flume and canal through irri- 
gating ditches to the soils which required 
it, and was used, every drop of it, ap- 
parently to the best advantage, but one 
thing which the water originally con- 
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tained, of as much value as its vitalizing 
effect upon the desert, was Jost irretriev- 
ably. This thing was its potential energy. 

Of late this fact has been recognized, 
and the water, in falling from the high 
levels of the mountains to fulfill its work 
of irrigation on the plains, has been made 
to pass through turbine-wheels and gener- 
ate power. The extraordinary possibilities 
that engineering has brought to the re- 
gions wherein this industrial miracle has 
been wrought are almost beyond compre- 
hension. California, for example, has dis- 
tricts where irrigation, combined with el. c- 
tric utilization of water power, seems to 
promise an actual production of wealth 
greater than could be measured by all 
the gold ever dug out of the soil of that 
state. Facing, as it does, the crowded 
Kast, whose commerce is predestined by 
the inexorable law which governs the paths 
of trade to be ours some day, this region 
has in itself, though hidden from the cas- 
ual view by the apparent sterility of the 
country, possibilities so great that they 
It is inevitable that 


manufacturing industries of great impor- 


defy description. 


tance will spring up around the water 
powers of that region, while the water it- 
self, having done its work in turning the 
dynamo, will furnish in conjunction with 
the seemingly desert soil food for the great 
influx of population that this manufact- 
uring will entail. It is indeed a place in 
which Nature has planned wisely for the 


future. 


TECHNICAL EDUCATION. 

Our esteemed contemporary, the Elec- 
trical Engineer, of London, in editorially 
discussing educational systems, presents 
several queries and suggestions. We are 
pleased to note that our contemporary 
acknowledges that the Americans are cap- 
able of the initiative in constructive work 
and that we also possess equality with our 
English brethren as to brains. The edi- 


torial is as follows: 

“How far does proper systematic educa- 
tion lead to invention or the perfection of 
the crude invention? It seems to us that 
its sphere more directly concerns the latter 
than the former. Examine into a few of the 
great .departures of the past. Watt, who 
practically gave us the modern steam-en- 
gine, can hardly be said to have been the 
product of scholasticism. Stephenson, who 
evolved the germ of the modern locomotive, 
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was a self-taught man. ‘Brinley, the 
neglected son of a dissipated father,’ hardly 
able to write his own name, carried out 
works to surpass which would tax the abil- 
ities and experience of many of the great 
engineers of the present day. Harrison, 
a poor carpenter, gave us the chronometer, 
while Arkwright gave up his trade of collect- 
ing hair from barbers in order to devote his 
attention to the introduction and perfection 
of Wyatt’s idea of spinning by machinery. 
Arkwright was steeped in poverty, unable 
to spell or write correctly, once mistaken for 
a vagabond; yet he triumphed, and gave 
‘Britain a new character in the commercial 
world.’ Dr. Cartwright, knowing nothing 
of mechanics, who had never seen a loom 
previous to making his own, evolved the 
power loom. A blind man constructed many 
of our best roads. Coming to recent years, 
and more directly to electrical engineering 
matters, we fancy that neither Edison, 
Gramme, nor Swan had scientific training 
in the modern acceptation of the term. Bell 
was probably more a philologist than a 
physicist. Nature endowed these men and 
others that might easily be named with in- 
ventive powers, while education endowed 
other men equally well known with the 
acumen to investigate, the power and ability 
to suggest and execute the alterations re- 
quired to bring about greater perfection in 
the apparatus originally devised. We may 
be altogether wrong, but appeal to history 
seems in our favor, that scholastic training 
rather retards and trammels the inventive 
faculty, while it increases even when it does 
not create the power of perfecting what is 
obtained in a crude state. We are fain to 
admit the chemist to be in a somewhat dif- 
ferent category.to other workers. Here the 
laboratory reigns almost supreme; analysis 
and synthesis are the tools of the expert, 
and to the expert we look for progress. 
‘For many long years we have initiated 
improvements, and there is no indication 
that we are yet played out. Our cousins in 
America—men of our own race and blood— 
are quite as capable as ourselves in ini- 
tiating, and it would be a strange spectacle 
if one brother arrogated to himself the 
power to start without remembering that 
his brother with the same training as him- 
self possessed similar advantages, and was 
quite capabie of making a start also. Why 
deny equality to the brains of America? So 
doing seems childish. We simply deny 
superiority either of intellect or energy. 
Here is the whole case in a nutshell. Pro- 
fessor Perry says: ‘Much of the evil we 
suffer from’ (we do not agree that the evil 
exists) ‘is due to our average young men 
being pitchforked into works where they 
get no instruction as soon as they leave 
school. ‘Where they get no instruction’— 
well, let the proper instruction go on con- 
temporaneously with the practical work. 
The words of a writer in the fifties are as 
true to-day as they were then, and we fear 
the fact portrayed by them has as much to 
do with our present position as anything. 
The writer says: ‘It is a singular and a 


mournful fact that every one of the great 
improvements to which Britain owes her 
present prosperity has fought its way in 
the world against clamour, knavery, and 
contempt.’ ” 
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ELECTRICAL INVENTION. 

About ten years ago one could hardly 
ever hear electricity spoken of, or see 
a paragraph of more than ten lines writ- 
ten in the lay press concerning it, without 
meeting the ancient and time-worn re- 
mark that “electricity is in its infancy.” 
Whether the people have become tired of 
speaking of the infancy of an industry 
which makes many of the old-established 
arts look small by comparison, or whether 
they have actually begun to realize that 
electrical engineering is exceedingly ma- 
ture and remarkably perfect, is hard to 
say. But notwithstanding the decadence 
of this phrase, one is almost tempted to 
revive it when he looks at the Patent Office 
records. Notwithstanding the exceed- 
ingly advanced condition of the electrical 
industry and the extraordinary perfection 
to which most electrical appliances have 
reached, invention seems as active as ever, 
and the Patent Office weekly turns out 
large numbers of patents in the electrical 
field. These are by no means restricted 
to small devices or improvements, for 
within the last year there have been taken 
out a number of patents which it requires 
no prophetic vision to see are of funda- 
mental and vital importance. That such 
a state of things should be is certainly 
astonishing, but nevertheless it is true 
that the volume of electrical patents 
seems to increase rather than diminish, 
and this confirms us in the belief that not- 
withstanding the steadiness and maturity 
of its growth, electricity still has a long 
and vigorous future before it. 

As one reviews the progress of electrical 
application through the past and sees how 
it has gone first from signaling at a dis- 
tance to that astonishing modification of 
the telegraph whereby speech can be trans- 
mitted, thence to lighting, which field it 
has preempted for its own, thence to appli- 
cations for motive power and transporta- 
tion at first on a small scale and now 
gradually increasing—no one who looks 
at this history with intelligence can avoid 
the belief that other great fields of activ- 
ity will open up one after the other for 
the application of electric methods. The 
handling of passenger transportation in 
cities has become practically entirely elec- 
trical during the last four or five years; 
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that the transportation of merchandise 
and passengers on longer railways running 
through the country will soon become elec- 
trical no one can either doubt or deny. In 
what new direction the next great advance 
will be made isa question that rests with the 
future, but viewing both the past progress 
of the art, its present status, and the in- 
telligent and seemingly increasing activity 
in it, we are led irresistibly to conclude 
that electricity has only entered on the 
career of usefulness which it is destined 
to fulfill. 


THE NATIONAL ELECTRIC LIGHT CON- 
VENTION. 

The selection of Niagara Falls for the 
annual convention of the National Elec- 
tric Light Association, which is to be 
held at that point May 21, 22 and 23, was 
an exceedingly happy one. It has been a 
question that has agitated the minds of 
dwellers in that region for some time 
whether Buffalo is a suburb of Niagara 
Falls, or vice versa. At any rate, there 
are gathered at the two places this Sum- 
mer exhibits which can not fail to be in- 
tensely interesting to all electric light 
people. One of them is, of course, Niag- 
ara Falls itself and the electrical indus- 
tries that are gathered around it, while 
the other is the Pan-American Exposition 
with its fine display of electrical appara- 
tus and methods. 

The preliminary programme of the meet- 
ing, which is published elsewhere in this 
issue, is one that holds out promise for a 
very attractive convention. From pres- 
ent indications it is believed that the at- 
tendance will be the largest in the his- 
tory of the association, and that many, 
if not a majority, of the members will 
avail themselves of the opportunity to 
bring with them their families and make 
the occasion one of particular pleasure and 
interest. Everybody always has a good 
time at conventions held at Niagara Falls, 
whether because the convention itself is 
in a measure condensed and compelled to 
attend to its legitimate functions without 
the straggling away of delegates which 
always takes place in a large city, or be- 
cause of the general festival atmosphere 
that surrounds the greatest of our national 


playgrounds, In May at Niagara the 
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weather is generally delightful, and it is 
a safe prediction that no meeting of the 
association has ever had such fair prom- 
ise for success, and no convention ever 
before had such side-shows as are fur- 
nished by the Niagara plants and the 
Exposition, 25 miles away. 


PUBLIC ELECTRICAL VEHICLE 
SERVICE. 


In this journal last week was presented 


a complete description of the new 
charging station and headquarters of the 
New York Electric Vehicle Transporta- 
tion Company’s public electric cab service 
in New York city. This is the most com- 
plete and the largest establishment of its 
kind in the world and is particularly in- 
teresting, since it deals with a branch of 
electrical engineering of which little is 
known and which lies directly in the path 
of progress. The elaborate and exceed- 
ingly efficient installation reflects no lit- 
tle eredit upon Mr. G. Herbert Condict, 
the electrical engineer of the company. 
An inspection of this fine station leaves 
a permanent impression in the mind of 
the visitor that the demand for a proper 
automobile storage battery is so crying 
that it soon must result in the appearance 
of the desired accumulator. Every- 
where in the history of industrial progress 
invention has followed close in the wake 
of necessity. Whenever new conditions 
have created a strong demand for new 
methods or new appliances, the latter 
have been forthcoming and, indeed, only 


rarely has invention outstripped the need 
for it and found itself without a market. 

The continued success of this company 
in New York city, where the conditions 
for operation of electric vehicles are ex- 
ceedingly difficult, is perhaps the strong- 
est demonstration of the value and com- 
mercial excellence of the electric auto- 
mobile to-day. In all sorts of weather, 
in the face of strong competition, on ill- 
paved streets and under conditions of the 
utmost difficulty, these cabs have held 
their own and to-day, although 350 of 
them are in service, the company finds its 
greatest difficulty in its inability to sup- 
ply the demand upon it for transportation 
service. It could easily handle three 
times the number of cabs and still leave 
orders unfilled. This speaks volumes for 
the popular success of the electric auto- 
mobile in city transportation. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISIS—XXVI. 


BY W. ELWELL GOLDSBOROUGH. 


The equation which expresses the re- 
actions which take place in the circuit 
shown in Fig. 71 is readily developed 
from equation (54), page 596, vol. xxxvil, 
when once the equivalent resistance and 
inductance of the system are known, 

Since the circuit OA, isa parallel circuit 
we must apply the formule developed on 
pages 272, 274 and 300 in evaluating the 
equivalent resistance and inductance of 
this circuit. The conductance of the 
circuit O'A’ is 

r ro 
ae (r) + (r) 
and its susceptance is 
br = a E 

(r2) + (2) 

And the conductance and susceptance of 
the circuit O" A” are respectively 

h = a and ġ&” = O. 

"3 
Therefore, by equations (171) and (172), 
page 274 and (174) and (175), page 300, 
the equivalent resistance of the circuit 
OA, is 
Ys + Je 

(Ys + ge Y+ (d:')? 
and the equivalent reactance of the circuit 
OA, 18 


2 — by 
Gr FH) + (ay 
From these deductions and equation 
(51) we have then that the current flow- 
ing in the system shown in Fig. 71 is 
determinable by applying the equation 
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E 
t (r = r,) + (x, + 2,)* 
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In the last equation all the factors are 
constants except r’. When r’ is very 
large, r, and z, are considerable quantities, 
but they approach zero as 7,” approaches 
zero. 

It would be impossible to obtain any 
adequate conception of the changes in 
the value of I when r,’ decreases by an 
inspection of (190) alone, but when the 
latter is interpreted with the aid of Fig. 
73 these changes are clear enough. 
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Something more can be gained by plot- 
ting the vector values of Fig. 73 in rec- 
tangular coordinates. To accomplish 
this some one of the several varying 
vectors must be taken as a reference 
factor or the independent variable and 
the other vector values plotted relatively 
thereto. 

Fig. 74 presents such an assemblage of 
rectangular coordinate curves plotted 
relatively to the values of the current in 
the variable resistance circuit O”A” of 
Fig. 71 taken as abscissas. As ordinates 
to the instantaneous values of I,’, are 
plotted the generator  electro-motive 
force E; the electro-motive force E, ap- 
parent at the terminals A, and A of the 
line; the electro-motive force E, apparent 
at the terminals O and A, of the receiver 
circuit; the values of the main current I ; 
the values of the angle of lag ¢, of I 
behind E,; and the values of the variable 
resistance 7, of the circuit O'A". 

The rectangular coordinate curves are 
especially valuable in that they illustrate 
the effect of line reactance upon the 
electro-motive force at the terminals of a 
receiver when the latter is loaded non- 
inductively. The conditions imposed are 
analogous to those existing in a trans- 
former circuit in which a non-inductive 
load of incandescent lamps are placed on 
the transformer secondary. This analogy 
will be taken up in a more detailed way 
later. 

Example 15. 

Given: A distributing system such as 
that shown in Fig. 71, in which an alter- 
nator G developing a pressure of 1,000 
volts at 60 cycles is impressed upon the 
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(190) 
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receiving circuit T through a line L the 
resistance of which is 26.2 ohms and 
which has a reactance of 52.2 ohms. The 
inductive circuit of the receiver T has a 
resistance of 65 ohms and a reactance of 
242 ohms, while the non-inductive circuit 
of the receiver varies in its resistance from 
æ to 250 ohms, to 125 ohms, to 83 ohms 
and to 63 ohms. The internal resistance 
and reactance of the armature of the gen- 
erator G are small and may ,be neglected, 
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Determine what voltage values will 
appear at the termin»ls of the receiv- 
ing circuit as the resistance is varied. 
Further determine the lag of the line 
current behind the receiver electro-motive 
force for each value of the resistance. 
And, finally, develop a set of character- 
istic curves to show the performance of 
the receiver under the conditions imposed. 

If a direct mathematical method were 
employed in the solution of this problem, 
obviously the thing to do would be to 
substitute the given values of the line and 
receiver constants in equation (190), and 
from the main current values found in 
this manner calculate the values of the 
receiver voltage and current lag by apply- 
ing equations . (165), (171) and (174). 
However, a semi-graphical method pos- 
sesses advantages over a purely mathe- 
matical one in the solution of a problem 
of this class and will be employed here. 

In solving the problem graphically the 
best results are obtained by assuming that 
a certain current is flowing in the system 
and then building up the vector diagram 
to correspond with this assumption. By 
this means a diagram is produced that has 
the form of the required diagram, although 
it may be either larger or smaller than the 
required diagram, if the latter is to show a 
certain constant impressed electro-motive 
force. However, when once a diagram is 
secured it is but a matter of proportion to 
express its vector lengths in units that 
will make a direct comparison with the 
given impressed voltage possible. 

In the present instance, for the sake 
of simplicity. a series of values will be 
assumed for the current in the circuit 
O”A”, corresponding to the changes in 
the resistance of the circuit O” A”, which 
will make the electro-motive force at the 
terminals OA, have the uniform value of 
1,000 volts. Therefore, dividing 1,000 by 
x. 250, 125, 83 and 63, respectively, we 
find that the several currents assumed for 
the circuit O”A” must have the values 


U. 4, 8, 12 and 16 amperes. ‘These are 
tabulated in Table 7. 
Turn now to Fig. 72. Lay off OA, 


equal to 1,000 volts, and on it construct 
the electro-motive-force triangle OC,"A, to 
represent the forces acting in the receiver 
circuit O'A’ when the receiver circuit 
O”A” has an infinite resistance. The 
current in the receiver circuit at this time 
is by (54) equal to 
I*= la R = 4 amperes, 
1 65° 2427 
therefore OC," = 260 volts and CfA, = 
466 volts. Now from A, and parallel to 
OC," lay off A,C,* equal to the receiver 


current multiplied by the line resistance, 
then 


—— an 


et ie y = a ee 
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A,C,? = I* r, = 105 volts. 


From C,? draw the line C,°C,° parallel to 
the line OA, This will be the locus of 
the vector head C,“ as the resistance r,” of 
the receiver circuit 0” A” is reduced. 

At CU,” erect a perpendicular equal to 
the product of the line reactance and the 
current, then 

CFA” = I* z, = 209 volts, 
and joining A, and A? we have 
A,A? = E, = 233 volts 
or the electro-motive force required to 
overcome the impedance of the line. 
Since we now have OA, the receiver 


voltage, and A,A", the line voltage, de- 


termined, the generator voltage is equal 
to their vector sum or to 
OA? = E? = 1,228 volts. 

The several values of the receiver cur- 
rent I,’ must be laid off in phase with 
OA,, as the circuit O”A” isa non-induc- 
tive one, but the initial current I“ must 
be laid off in phase with the resistance 
electro-motive-force vector OC,. As, 
therefore, I7 = OB’, the line B*B? must 
be the locus of the vector head B“ as r,” 
is reduced. 

When 7,” = 250 ohms, 

| ae OB,” = 4 amperes, 
and since OB“ is constant in its value and 
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we will have determined the new value of 
the line electro-motive force, 


OA? = E’ = 1,340 volts. 

With the points A“ and A” once located 
the work can progress very rapidly for a 
line drawn through A“ and A° determines 
the position of the locus of the vector 
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By a further application of the same 
method all the data in Table 7 is readily 
obtained, and we are then in a position to 
proceed with the second step in the solu- 
tion of the problem. 

The first thing required in the second 
step is that we lay out a second table 
(Table 8) in which to tabulate cor- 


TABLE 7. 
| Ohms. Amperes. | Volts Volts. Volts. Amperes. Volts. | Volts. | Volts. | Volts. 
To's rae | Er. Esz. a? à ir, 1%. E;. E. 
l TE E Tasen —_— 
a 0 260 966 1,000 4 105 209 283 1,228 
b 250 4 795 611 1,000 6.8 165 $29 868 1,340 
c 125 921 394 1,000 9.8 257 510 566 1,470 
d 83 12 960 286 1,000 | 18.6 700 782 1.640 
e 63 16 975 21 1,000 17.5 457 892 1,000 1,815 
TABLE 8. 


———— me e e e a aa tee 2) i ‘na 


Volts. | Volts. | Volts. Volts. Volts. Volts. 
E. E E 


1° 2: 1T. F ir, 3z. 
a 1,000 190 815 170 85 787 
b 1,000 275 746 245 123 456 
c 1,000 383 675 345 178 266 
d 1,000 477 610 427 174 
e 1,000 551 551 491 252 121 


head of the generator electro-motive force 
under the provisional assumption of a 
constant receiver electro-motive force. 

To complete the data lay off OB, ° = 8 
amperes, draw B, “B® parallel to OB*. 
Then OBS = T° = 9.8 amperes. Draw 
A,C,” parallel to OB® and at C,° erect a 
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phase position as long as OA, is constant, 

OB’ = I’ = 6 3 amperes 
is the resultant receiver current. With 
I° known we can draw A.C,’ parallel to 
OB’ from A, until it intersects O,"C,° in 
C’. Then at C,’ we can erect a perpen- 
dicular Cx", Now since 

A,C,? = Ir, = 165 volts, 
if we make 

CGPA” = Pz, = 329 volts 


perpendicular to A,C,°, extending it until 
it intersects A“A? at A‘; then connect 


A,A and OA". By measurement we now 
have all the dit: for the third case, as 


OCF = FE, = 921 volts. 
CFA, =Ef= 304 * 
AC = = oT S 
CCA SE = 510 A 
AA = EY = 566 * 


0A = E =1,479 “ 


sr. $ 


Volta. Amperes, Degrees. | sa es re res. 
2° | 


3.3 75 0 3.3 
593 4.7 38 3.0 3.0 
622 6.6 23 | 5.4 2.7 
585 8.8 17 7.8 2.4 
537 9.6 13 8.8 | 22 


rected data. Then each set of readings 
in Table 7 must be reduced in the ratio of 
1,000 to each voltage E of each set. By 
this process of reduction the values in 
Table 8 are obtained. 

In the fourth column of Table 8 we 
have the voltage that appears at the 
terminals of the receiver T for the dif- 
ferent loads imposed upon the system by 
the changes in the receiver resistance r,”, 
under the conditions of a constant gen- 
erator electro-motive force. In Fig. 74 
we have these values plotted in rectangular 
coordinates against the receiver current 
in the circuit O"A". The curve shows 
that as the load comes on the receiver the 
line reactance causes the voltage im- 
pressed at the receiver terminals to fall 
off at a greater and greater rate, which 
would reach a zero value were the resist- 
ance r,” reduced to zero. 

To determine the difference of phase 
between the receiver electro-motive force 
and the total current we have recourse to 
Table 7. For since 


x 


2r 


Er 


by substitution the values of the angles 
C,“OA,. C? O A,, etc., are easily found. 
They are both tabulated in Table 8 and 
plotted in Fig. 74. In the latter case a 
curve results which shows that this angle 
of lag diminishes as the load comes on the 
receiver. The rate of decrease in the lag 
angle is, however, small for low values 
of r”. 

In Fig. 73 we have the exact phase re- 
lation of all of the quantities involved 
pictured in a vector diagram. Here OA 


tan ġ, = 
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is the generator impressed electro-motive 
force, and the initial condition is indicated 
by the exponential letter a. That is, re- 
ferring to the figure in connection with 
the a series of data of Table 8, we have, 


A, A = Ef = 190 volts. 

OA” = Ef =815 “ 

CA = I"z, =170 * 

AYC{=I*r, = 85 “ 

CGA = ly. = 787. 

OCF = hb, =212 “ 
and so on in corresponding order for the 
voltage vectors of the remaining sets of 


values. In Fig. 73 only the main cur- 
rent is shown. The initial value is 

OB? = I“ = 3.3 amperes, 
from which the current increases to the 
value 

OB’ = 1f = 9.6 amperes. 
In Fig. 74 the main current is plotted 
against the branch receiver current L”, 
and it is quite evident that as r,” is re- 
duced I approaches nearer and nearer the 


value of I[,”. 
— => 


Scientific Prizes. 

The Brussels Academy of Sciences 
has recently announced the following 
prize subjects for 1901: New researches 
upon the compounds formed by the halo- 
gens between themselves (800 francs) ; 
the determination of the form of the prin- 
cipal terms introduced into the formule 
of nutation in obliquity and longitude by 
the elasticity of the earth’s crust 
(800 francs); historical and critical 
discussion of Weber’s experiments 
on unipolar induction, and new ex- 
periments bearing upon the laws and in- 
terpretation of this physical fact (800 
francs) ; a contribution to the study of 
mixed forms with a number of series of 
variables, and the application of the re- 
sults to the geometry of space (600 
francs) ; history of researches on the varia- 
tion of latitude, and a discussion cf the 
interpretations of this phenomenon (600 
francs) ; investigations of the physiolog- 
ical role of albuminoid substances in the 
nutrition of animals or plants (800 
francs). 


wo 
Our Prize Offer. 
[From the London Electrical Enginerr } 

The ELECTRICAL Review, of New York, 
with praiseworthy enterprise, offers a prize 
of £20 for the best article upon the sub- 
ject of the electric lighting central station 
superintendent sent in before May 1 next. 

The scope of the subject is sufficiently 
wide, embracing, as it does, the duties of 
this official, how he may best fit himself 
for them, what steps he must take to 
insure success in that profession, and what 
type of man is best fitted hy character, ex- 
perience, education and brain texture for 
employment under conditions of great re- 
sponsibility by owners of such installa- 
{ions, 
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Brevities 


Insulating Iron Laminations - Mr. II. 
Leconte contributes to a French journal 
a description of a new proposal for insu- 
lating the iron laminations of an armature 
core the one from the other, says the Elec- 
trical Engineer. The usual means em- 
ployed up to now have been either to var- 
nish the plates, or to insert between each 
plate a thin layer of paper or other insu- 
lating material which has sufficient re- 
sistance to prevent any current circulating 
from the one iron plate to the next. The 
new suggestion—which, we gather, is pro- 
tected—consists in covering the plates 
with a layer of blacklead. The blacklead, 
or graphite, is mixed with water and ap- 
plied with a brush, and the plates are left 
to dry. The author suggests that it is 
also worth while to brush the plates after 
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they are dry, in order to get a thin, pol- 
ished coating of blacklead over the iron. 
He has had some armatures built up with 
plates insulated in this way by one or two 
firms on the Continent. In the first ex- 
ample, the core of a certain machine, 
when insulated with paper, contained 435 
plates of a thickness of 0.55 mm., giving 
in all a thickness of 239 mm. of iron. 
The thickness of the insulation was 20.75 
mm., or eight per cent of the total thick- 
ness. With the plates insulated with the 
graphite covering, 20 more were inserted 
in the same space, so that the thickness of 
insulation was only 3.85 per cent of the 
total length of the core. In this way four 
per cent is gained in the volume of iron. 
Some experiments were then made after 
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the coils of the armature windings had 
been put on, from which curves have been 
drawn. From the information given, the 
loss in the iron is slightly more when the 
plates are insulated with blacklead than 
when paper is used. In the first case the 
iron losses were 620 watts, as against 510 
watts lost in the second, while the induc- 
tion through the iron was practically the 
same. The author states that other mate- 
rials could also be used as well as black- 
lead, provided they could be applied in the 
same way. 

Photophones—Lierr E. Ruhmer has 
found that an electric arc is not absolutely 
essential for the transmission of speech by 
light. It can be accomplished by means 
of a simple Bunsen flame surmounted by 
a piece of platinum foil serving as an 
electrode, while the burner itself serves as 
the other. Mr. Fournier d’Albe says: The 
flame is inserted in the secondary circuit 
of a transformer, and a battery and micro- 
phone receiver in the primary circuit. The 
effect is, however, much feebler than in 
the case of the arc. In using the arc care 
must be taken to have the proper trans- 
forming ratio. The best ratio—. e., that 
with which the loudest rendering of the 
original sound is obtained—is that in 
which the numbers of turns in the two 
coils are in the proportion of the square 
roots of the resistances of the microphone 
and the arc respectively. The ratio comes 
out as something like 1 to 2.2. To attain 
this ratio empirically, and to vary it in 
accordance with the pitch of the note 
transmitted (as is often desirable), the 
author proposes to employ a single-coil 
transformer with variable contact (see 
diagram). At the receiving station low- 
resistance selenium cells should be em- 
ployed. Under favorable conditions they 
may be made to work the recording mag- 
net of a Poulsen telegraphone. 

Electrolytic Pigments—Besides white 
lead, a large number of metallic colors 
have been made by so-called electrolytic 
processes. But the réle of the current is 
in nearly all cases confined to dissolving 
the metal used as an anode, the solution 
being subsequently dealt with by ordinary 
chemical reactions, says Lightning. Inas- 
much as the solutions can be made by old 
and simple methods without electric 
power, the latter, if merely used for 
hastening the process, would seem to be 
superfluous and only an additional ex- 
pense. Consequently, few of the patente 
have proved economic successes, except, 
perhaps, the production of white lead, ver- 
milion and chrome yellow. The second is 
made by electrolyzing a solution of sodium 
and ammonium nitrates and sodium sul- 
phate with sulphur in suspension, using 
mercury as the anode and “steel-covered”’ 
copper as the cathode: the last by electro- 
lyzing potassium dichromate, slightly 
acidified, using lead anodes. 
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The Works of the Westinghouse Electric 
and Manufacturing Company-—I. 


A Striking Example of Factory Design 


- Many Departments Coordinated for Maximum Efficiency of 


Production - An Establishment of Unique Interest. 


factory of the Westinghouse Elec- 

tric and Manufacturing Com- 
pany, at East Pittsburgh, Pa., the 
most striking is the coordination of the 
various elements of production there 
assembled according to a definite plan, 
thus making the works a unit and 
resulting in an astonishing efficiency of 
operation. Indeed, the keynote of the es- 
tablishment is unity—concentration of de- 
partments and their arrangement with 


0 ALL THE features of the great 


Reference to the accompanying illustra- 
tion, showing a general view of the works, 
will make clear the arrangement of the 
various parts. The main shop building is 
1,200 feet long, and is divided into four 
parallel bays, all being used as erecting 
shops. One of these bays is given over to 
the erection of street-car motors, one for 
dynamo machinery, both direct and alter- 
nating current, of sizes smaller than 100 
horse-power, and the other two are for 
the construction of larger apparatus. The 


deed, under the same roof with them, is 
a warehouse separated from the main 
building by a heavy fire wall. In this 
building, which is 1,200 by 76 feet in 
ground plan, is located the boiler and en- 
gine room. Back of this building, but 
connected with it by a covered way, is the 
sheet-iron department, including the shop 
for punching laminated material, this 
structure being two stories high, 76 feet 
wide and 420 feet long. Across a yard 
and parallel with this building is another 


A GENERAL VIEW OF THE EAST PITTSBURG WORKS OF THE WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY. 


reference to the progress of work from one 
to another beins carried practically to the 
point of assembling the whole industry 
under one enormous roof, covering about 
23 acres of floor space and housing more 
than 6,000 operatives of all grades. It is 
not improper here to refer to the ability 
of Mr. George Westinghouse, the president 
of the company, who is responsible for 
the design of the works and the planning 
of the industrial operations carried on in 
them with a view to producing the best 
possible results. 


widths of the four aisles are, respectively, 
80, 70, 80 and 65 feet, making the total 
width of the building about 300 feet. 
Each of the main bays is equipped 
throughout its entire length with runways 
for electric overhead cranes, the various 
cranes being from 40 to 46 feet above the 
floor and of capacities ranging from 10 
to 50 tons. An excellent view of some of 
these cranes operating in one of the main 
bays is to be had from the illustrations 
herewith. 


Alongside the machine shops, and, in- > 


of identical design used as a brass foun- 
dry. Between the two is the forge shop. 
Back of this is the storage house for oils, 
varnish, ete., these materials being stored 
in a specially constructed concrete cellar 
as a precaution against fire. Further on 
and in line with these buildings is a stor- 
age building for castings, the aisles of 
which are at right angles to those of the 
main shop. The three bavs of this build- 
ing are each 70 feét wide and 390 feet 
long, and each bay is equipped with an 
overhead electric crane. In the yard space 
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between the brass foundry and the punch- 
ing shop is a large gantry crane, which is 
used, as are also the indoor cranes, in 
connection with a complete system of nar- 
row-gauge railway track with which the 
shops and yards are provided, and in con- 
nection with sidings from the Pennsyl- 
vania Raiircad which run the entire length 
of all of the principal bays of the build- 
ing, one of them entering also the ware- 
house.. Back of the storage shed is a car- 
penter shop, this being a one-story frame 
building. At the other end of the works is 
the handsome seven-story office building 
in which are located the executive and 
sales offices of the company, the draught- 
ing rooms, photographers, etc. All of the 
buildings are heated by the indirect sys- 
tem of radiation. Throughout electric 
power is used for all purposes. This will 
be more fully described below. 

Entering the main machine shop and 
erecting room the visitor is struck with 
two peculiarities; nearly every tool is in- 
dependently motor driven, and wherever 
it is possible each tool is portable. Indeed, 
each of the large shops and its contents 
can be regarded as a gigantic and com- 
plicated machine tool of which the 
various parts can be interchanged and 
shifted with readiness as desired, the 
overhead cranes bringing the work to the 
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MULTI-SPINDLE DRILLING OF STREET Raitway Motor FRAMES. 


tool or taking the tool to the work, which- 
ever may be more expedient and desirable 
in practice. 

A number of processes of great interest 


are carried on in the main shop and some 
of these may be briefly mentioned here. 
In the aisle devcted to the manufacture 
of railway motors great use 1s made of 
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A GROUP or ELECTRIC TRAVELING CRANES IN ONE OF THE BAYS OF THE WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY’S WORKS 


. large and powerful milling machines, the 
cquipment having been furnished mostly 
by the Ingersoll Milling Machine Com- 
pany. One of the illustrations shows a 
group of these machines working on the 
frame castings of street-car motors. In 
the second stage of the work on these 
frames an ingenious system of gang drill- 
ing is in use, the frame itself being 
mounted on a turn-table which may easily 


be understood by reference to the illus- 
tration herewith. By the use of this 
method of construction great accuracy in 
the shaping of these pieces has been se- 
cured while the rapidity with which they 
are produced is astonishing. 

The character, of the work in the main 
assembling aisles may best be understood 
by reference to the illustrations. Elec- 
trical machinery has steadily grown more 


and more massive and some of the pieces 
that have to be handled to-day are of 
great size and weight. There is prob- 
ably no more useful tool in the shops than 
the overhead cranes which permit the 
manipulation of these masses with the 
greatest ease. The cranes in use in these 
shops were built by the Morgan Engi- 
neering Company, of Alliance, Ohio, and 
are equipped throughout with Westing- 
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house motors. Current is supplied to 
these cranes at 550 volts, this being the 
pressure adopted for the general direct- 
current distribution through the factory. 
In all there are 31 overhead traveling 
cranes in the various bays of the build- 
ing, many of the larger ones being 
equipped with auxiliary hoists of small 
capacity. 

The equipment of machine tools in use 
in these shops is as fine probably as any 
in the world. Throughout it is evident 
that this is a manufacturing plant and 
that the tools installed are specially de- 
signed for the work of producing and 
duplicating the various parts of electrical 
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found in section A, which is devoted to 
the manufacture of street railway motors. 
At one end of the long aisle the armature 
shafts and disks are received and assem- 
bled; immediately the cores go to the 
lathes and filing machines which are next 
in line, and thence to the winders. From 
this they pass to the small army of women 
operatives who connect the winding to 
the commutators. Meanwhile, at the 
other end of the shop the field castings 
have come in, gone through the milling 


and drilling processes described above, 


and received their field windings. The 


completed armature and the completed 


fields meet in the middle of the shop, 
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Throughout the works direct current 
at 550 volts is distributed for operating 
the cranes and a few direct-current mo- 
tors, and two-phase current at 220 volts 
in each phase is distributed for working 
the large number of induction motors 
from which individual machines and 
groups of machines are driven. Long 
lines of shafting and counter-shafting are 
entirely avoided. In some cases short 
counter-shafts are used to drive groups 
of smaller tools, =. 

Much work is done in galleries in the. 


side bays, and to provide convenient pas- 


sage from one to the other of these 
necessitated a bridge across one of the 
main machine shop aisles. On account 
of the cranes it was necessary to make this 


a drawbridge, which has been done, a 


CONNECTING STREET RAILWAY ARMATURE TERMINALS. 


machines. The visitor is apt to carry 
away with him an impression that the 
company’s product has long passed the ex- 
perimental stage, and that the plant is a 
factory in the truest sense of the word, 
in that it is making a etaple and specific 
product and turning it out with great 
accuracy according to standards that have 
long been in use. This is entirely true 
as regards the manufacturing part of the 
works proper, but a large corps of engi- 
neers and electricians is constantly ex- 
perimenting for the production of new 
types of apparatus and the perfection of 
old ones. 

An excellent illustration of the way in 
which machine work and construction 
generally are carried on in these shops is 


where the motor is assembled and im- 
mediately transferred to the testing room 
near-by. During the whole operation 
no part of the machine has been moved 
over an unnecessary foot of space. All 
operations are arranged throughout the 
shop, wherever it is possible, with this 
same order of sequence in mind, so that 
as little time as possible is lost in the 
transit from one machine or operation to 


another. 

In the testing department of the ma- 
chine shop, and also in the main bays, 
large sections of the floor are built of cast 
iron slotted to receive T-head bolts, some- 
what like a planer bed, and upon these 
the heavy pieces of work and machines 
can be set up in proper relation to one 
another, or machines may be blocked upon 
them at short notice for testing purposes. 


motor being conveniently situated to fold 
the bridge up out of the way when it is 
desired to pass the crane with its load. 

Taken altogether, the mechanical equip- 
ment of these shops is representative of 
the best American practice and reflects 
the highest credit upon its designer. It 
is not usual to find an industry of this 
magnitude located in buildings and em- 
ploying machines and methods which have 
been. designed entirely for its own use, and 
with a view to unity of operation, as is 
the case in this establishment. No bet- 
ter conception of the great machine shops 
can be had than. by regarding them in 
their entirety as vast and complicated 
tools of great-efficiency for the production 
of the manufactured products which the 
shops construct. 3 

Two succeeding articles will take up 
in detail the various electrical and me- 
chanical operations in these shops. 
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THE DISTRIBUTION AND CONVERSION 
OF RECEIVED CURRENTS- Ill. 


(Concluded.) 
BY HENRY GORDON STOTT. 


APPARATUS FOR STREET ARC LIGHTING. 

At the present day if the problem of 
arc lighting for street purposes with 25- 
cycle three-phase current supply were 
to be placed before an engineer several 
methods of solution would suggest them- 
selves in the following order: 1, rectifiers ; 
2, motor-generator sets, converting to 
60 cycles constant potential with some 
form of transformer or reactive coil to 
regulate for constant current; 3, motor- 
generator sect converting to constant con- 
tinuous current; 4, motor generator set 
converting to constant alternating cur- 
rent with series transformers and con- 
densers. -io 

The full load efficiencies of the four 
systems with comparative investments and 
full power factors are approximately as 


follows: 


1 2 i 8 4 
otor- 
Rectifiers Pe tea Generators. Motor-Generators. 


Cyc'es. eae ~' Constant A. C. 
83.94 78.9 86.6% Efficiency. 
$3 1v0 94 94 <Iovestment.: 
70 100 | 100 100 z% Power Factor. 


From the above table it will be seen 
that the rectifier leads in all respects save 
one, viz., power factor (the power factors 
given are these of the 25-cycle end, the 
receiver power factor being of small im- 
portance), but in a system where the arc 
lighting forms a considerable portion of 
the system this is a serious feature, es- 
pecially with generators not having good 
inherent regulation. 

Owing to existing contracts with the 
city, the company was forced to adopt 
the third plan, but after the expiration of 
the present contract it will probably adopt 
the fourth plan, installing enclosed A. C. 
lamps. 

The arc lighting equipment at present 
consists of 14 motor-generator sets, each 
set consisting of one 150-kilowatt revolv- 
ing field type three-phase synchronous 
motor direct-coupled to two 125-light 9.6- 
ampere Brush arc generators, the motor 
being in the centre, with a generator on 
each end, coupled by means of a very sim- 
ple but effective type of insulating coup- 
ling, consisting of four arms or spiders 
on the motor-shaft and a similar num- 
ber on the generator, compressing spring 
rubber rolls three and one-half inches in 
diameter by four and three-quarter inches 
long between them. 

These motors are started in a very sim- 
ple manner. 
shown in Fig. 10, controlling each motor 
has mounted on it one ammeter, one 


The switchboard panel, 
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double-pole field switch with discharge re- 
sistance as shown in sketch, Fig. 11, three 
single-pole double throw knife switches 
and a rheostat. The fuse base is mounted 
on the back. Fastened to the wall behind 
each panel are the reactive coils for start- 
ing the motor. 

To start the motor the three single-pole 
switches are thrown down, thus connect- 
ing the motor armature to the bus-bars 
through the reactive coils; the motor 
comes up to full speed in about 50 seconds, 
taking at the start about 150 per cent full- 
load current. The time of attaining 
synchronism is determined by touching 
the blades of the field switch connected to 
the revolving 
fields on the dis- 
charge resistance 
clips and noting 
if any spark oc- 
curs. In the ab- 
sence of any, the 
field switch is 
closed, exciting 
the fields and the 
single-pole dou- 
ble-throw switch- 
cs turned up one 
at a time (the 
motor running 
single-phase 
meanwhile). 

The spark at 
the discharge re- 
sistance termi- 
nals is of course 
due to the difference in frequency or 
slip between the impressed frequency and 
that due to the speed of the motor. At 
the start this gives about 2,200 volts, dying 
down in inverse ratio to the speed at- 
tained, to zero, at synchronism. 


550-VOLT POWER SERVICE. 

The 550-volt power service is supplied 
from rotary converters (Fig. 12), in the 
usual way, calling for no comment beyond 
the method of starting from the A. C. 
end which is done in exactly the same way 
as in the synchronous motors; the fields 
being stationary, a multiple blade switch 
is mounted on the frame of the machine 
to isolate each field winding, and thus 
break up the induced electro-motive force 
at starting. 


60-CYCLE SYSTEM. 

Three 500-kilowatt three-phase syn- 
chronous revolving field type motors di- 
rect-connected to 500-kilowatt revolving 
field 2,200-volt quarter-phase generators, 
furnish the current for this system. The 
feeders are connected to double-throw oil 
switches, so that they can be thrown from 
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one phase to the other to balance up the 
load, a further control of the voltage be- 
ing obtained by means of regulators on 
each phase. Some rather unusual prob- 
lems presented themselves in synchroniz- 
ing these 60-cycle generators. The mo- 
tors having eight poles and the generators 
20, it is evident from the sketch, Fig. 13, 
that only every fifth pole of the motor 
will be the proper point to lock at. At 
first it was supposed that by opening the 
field switch on the motor that it would 
slip a pole when the generator field was 
excited, and the whole iron losses acting as 
load, but the voltmeter showing the re- 
sultant voltage between the bus-bars and 


Fia. 10.—SwriTcHBOARD PANEL. 


the ingoing generator refused to move. 
The synchronous motor was too good a 


hysteresis and reaction motor, but the so- 


lution was found in putting in a reversing 
field switch on the motor, thus causing 
it to slip a pole on each reversal. The 
inner circle, shown in Fig. 13, represents 
the motor poles, and the outer the gen- 
erator. If the generator carrying load 
has its poles in the position 1, 1, at the 
moment the field switch on the motor 
about to go into service is closed, and the 
latter locks with 1, 1, in the position of 4, 
it is evident that we must reverse the 
motor fields several times in order to make 
it slip back to position 3, then 2, and 
finally 1. Whilst the position 3, 6, has 
a similar relation to the generator pole, 
to that of 1, 1, yet the polarity is reversed 
on the generator so that unless we re- 
verse the generator field also, the motor 
must be made to slip to position 1, 1. 
Another peculiar feature was that suppos- 
ing the bus-bar voltage and that of the 
ingoing machine to be the same, and the 
machines apparently in phase, if thrown 
together the ingoing machine would not 
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take more than a small fraction of the 
load, and no change of field strength of 
either motor or generator had any effect, 
beyond making the generator carry idle 
current. 

We have here the peculiar combination 
of double synchronism, with mechanical 
connection besides, so that either machine 
may act as motor or generator according 
to conditions. The explanation is as fol- 
lows: 

The motor carrying the load sags be- 
hind a few degrees of phase, carrying with 
it the generator, but the latter having 2.5 
times the number of poles of the motor, 
any eag of the motor is multiplied by 2.5, 
thus causing a difference of phase between 
the loaded generator and the unloaded one 
great enough to render division of load 
impossible. Increasing the field strength 
of the light generator merely results, 
under these conditions, in the unloaded 
generator supplying idle cross current out 
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Fig. 11.—(1rcuits oF SWITCH SHOWN IN Fa. 10. 


of phase with the bus-bar current, and 
therefore not putting load on its own mo- 
tor. Manipulation of the motor field 
rheostats can evidently accomplish noth- 
ing to bring the generators into phase. 
The solution is a rather startling one, 
and is found in the use of oscillating cur- 
rents. The ingoing generator ie excited 
to such a degree that the resultant voltage 
from it and the bus-bars is equal to the 
latter ; this means at half load on one, and 
the other light, an increase of four per 


‘cent in voltage, indicating a phase angle 


difference of about 22.5 in the generators 
and nine degrees sag in the motor. The 
motor fields are weakened and the unload- 
ed generator thrown on the bus-bars. 
Owing to the difference of voltage and 
phase the sudden closing of the circuit 
establishes strong oscillatory currents be- 
tween the generators; these are trans- 
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mitted mechanically to the motors and re- 
peated, the amplitude gradually decreas- 
ing from a maximum value of 100 per 
cent full-load current to zero as ‘the 
equilibrium of the circuit is established. 
The whole time, from the moment of put- 
ting the unloaded 
generator into mul- 
tiple to the disap- 
pearance of the os- 
cillations, is usual- 
ly about 45 sec- 
onds, during which 
the field strengths 
of the generators 
and motors are rap- 
idly equalized, and 
the load will be 
found to be perfect- 
ly divided between 
the two generators, 
the mechanical os- 
cillations having re- 
sulted in the only 
stable equilibrium, 
possible under the 
conditions. 
EXCITERS. 
Before the in- 
stalling of the storage battery it was 
necessary to have some quick means 
of getting continuous current, to de- 
termine the polarity of the. rotary 
converters and energize the fields of 
the synchronous motors in case of a 
shut-down on the 
power circuits, and 
for this purpose two 
exciter sets, consist- 
ing of 30-horse- 
power induction 
motors direct-con- 
nected to 20-kilo- 
watt 125-volt con- 
tinuous-current gen- 
erators, were in- 
stalled. Since the in- 
stallation of the bat- 
tery, all the exciting 
current is taken 
from it during the 
period of heavy load, 
for two reasons; 
first, to reduce the 
peak load; second, 
to automatically 
maintain an almost 
constant power fac- 
tor of 98 per cent leading, on the total load 
of the plant, due to the Edison load increas- 
ing (and bus-bar pressure increasing corre- 
spondingly) simultaneously with the other 
station load and thus giving increased con- 
stant electro-motive force in the motors. 
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EDISON SYSTEM. 


There are evidently two ways of con- 
verting three-phase 25-cycle current into 
120 to 150-volt continuous current, one 
being by means of transformers with 


Fie. 12.—RotTary CONVERTERS. 


rotary converters and the other with mo- 
tor-generator sets. 

A comparison of the net efficiency of 
both systems for 200-kilowatt units is 
given in the following table, the rotary in- 
cluding in its circuit some form of regu- 


Fig. 18.—DIAGRAM INDICATING MOTOR AND GENERATOR POLES. 


lators capable of varying the voltage 25 


per cent: 


Motor- Transformers 
Generator. and Rotaries, Difference. 


Full load........... 87.40 89.87 2.47 
Three-quarterload. 85 54 88.70 8.16 
Half load.......... 81.42 84.90 8.48 


~ i 
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LEGAL NOTES. 
A rule of a street railway company re- 
quiring all colored persons to occupy front 


paratus necessary with the rotaries, the 
first cost in either case is practically the 


varying speed, for constant potential. 
The rotary being practically independent 
of speed, a fall of speed or frequency on 


same. 


From the above efficiencies, rotaries 
would seem to be indicated as the best 
choice, but in an extensive power trans- 
mission scheme where nearly 50 per cent 
of the load is used for railroad purposes, 
and the generators have a comparatively 
poor inherent regulation to enable them 
to withstand safely severe short-circuits 
on the lines, rotaries have had to be 
abandoned for this service, every fluctua- 
tion of the line potential being reproduced 
on the direct-current side. Two 100- 
kilowatt rotaries were installed, but ad- 
ditions have been made to the system only 
in motor-generator sets, two of which are 
installed, the first of which is a direct- 
connected set consisting of a 425-kilowatt 
motor coupled to two 200-kilowatt gen- 
erators (Fig. 14), having a very wide 
range of voltage to permit of charging 
the battery direct without the inter- 
mediary of a booster; the second, now 
heing installed, is an 850-kilowatt motor 
direct coupled to two 400-kilowatt gen- 
erators. 

A 150-kilowatt booster set, consisting of 
a synchronous motor coupled to two direct- 
current boosters, is used for charging pur- 
poses, and for carrying long feeders. The 
storage battery has a capacity for one and 
one-half hours of 6,000 amperes at 150 
volts (Fig. 16), there being 75 cells on 
each side of the system with two 20-point 
end cell switches (Fig. 15), on each side 
to give control of the pressure under 
varying load. 

A peculiar point observed is that a 
motor-generator set and rotaries oper- 
ating in multiple on the direct-current 
side, tend to regulate one another, with 
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ed voltage, but sensi- 
tive, especially with 
under-saturated 


fields, to change of 
speed. 
Inconcluding this 
paper the author 
wishes to express his 
obligations to Mr. 
P. F. Sellers, of the 
Cataract Power and 
Conduit Company, 
for outline drawings, 
and to Mr.G. A. Har- 
vey, of the General 
Electric Company, 
for photographs. 
Much matter 
which could, under 
a strict construction 
of the title, have 
been put in has been 


left out, and matter. 


a transmission 8ys- 
tem having a large 
amount of induc- 
tance reduces the 
reactance, and a rise 
in speed increases 
the latter so that but 
for changes in the 
impressed voltage 
the rotary should 
give the best results 
on a system driven 
from water power in 
which the governors 
must of necessity be 
sluggish. The mo- 
tor - generator, on 
the other hand, is 
independent of 
changes in impress- 


seats and white passengers the back seats 
is held in Bowie vs. Birmingham R. & 
E. Co. (Ala.) 50 L. R. A. 632, to be a 


reasonable regulation. 
\ 


A voluntary settlement by an injured 


person with the party causing the injury 
is held, in Southern Bell Teleph. & Teleg. 
Co. vs. Cassin (Ga.) 50 L. R. A. 694, to 
preclude an action for his death by his 
wife or child under a statute giving a 
remedy for the homicide of a husband or 
father. 


A contract by a city with a railway com- 
pany to maintain for all future time a 
bridge constructed to restore a public 


thoroughfare used by the railroad com- © 


pany to its former condition of usefulness 
is held, in State ex rel. St. Paul vs. Minne- 
sota Transfer R. Co. 
(Minn.) 50 L. R. A. 
656, to be ultra vires, 
contrary to public 
policy, and void. 


The duty of a 
railway company 
under a- contract 
with a city to keep 
its tracks in a suit- 
able and safe condi- 
tion for those who 
pass over the streets 
is held, in Kansas 
City vs. Orr (Kan.) 
50 L. R. A. 783, not 
to relieve the city 
from its duty to the 
public to keep its 
streets in reasonably 
safe condition, nor 
to relieve it from 


Fic. 16.—Storace BATTERY, 9,000 AMPERE-Hours Capacity. 


which, in the author's opinion, is more in- 
teresting and practical substituted. 


liability for the consequences of its negli- 
gence in that respect. 
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The Pan-American Exposition. 


Ite General Features and Details of Electrical Interest. 


HILE electric lighting is the prin- 
cipal feature of the Pan-Amer- 
ican Exposition, and the one 

that seems most likely to make a deep 

and abiding impression upon the casual 
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Part II. 


the grounds and buildings is electrical, as, 
indeed, it must be in these davs when 
other forms of prime movers are out of 
date and out of fashion. 

The three varieties of intra-mural trans- 
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In Two Parts. 


as the launches, as a means of transporta- 
tion. 

Transportation facilities, however, are 
by no means so necessary on these grounds 
as they were in the vast areas of Chicago, 


Tue UNITED STATES GOVERNMENT BUILDING. 


portation that will berin evidence at the 
enough 


the 


exposition illustrate curiously 
both the 


ancient Varicties of propulsion. 


most 
There 


chair 


most modern and 


will be the push-cart or wheeled 


man power —sad relic 


propelled by 
of other days—and there will also be 


electric automobiles and electric launches 


— = 
—— 


SKETCH OF THE ELECTRIC TOWER SHOWING THE ILLUMINATED FOUNTAINS. 


visitor, yet it is by no means the only 
way in which electricity is utilized upon 
the grounds for various purposes both 
esthetic and utilitarian. In the first 
place, the power service of all kinds about 


on the lake and lagoons. The automo- 
biles will ply about the roads of the 
exposition, going from point to point of 
interest, and it, is expected that large 
numbers of visitors will use them, as well 


and the scattered suburbs of the Paris Ex- 
While the main 
part of the Pan-American Exposition is 


position of last year. 


larger than that of any international fair 
hitherto held, vet the total compass of its 
grounds has wisely been made less than 
that of preceding expositions, and the 
design and grouping of the buildings are 
so compact that it is believed much less 
exertion will be required from the visitor 
than has previously been the case. 

A feature which should not be forgotten 
in speaking of the grounds and buildings 
is the treatment of interior spaces in con- 
formity with the architectural plan of the 
whole exposition. As a general thing in 
the past exposition buildings have been 
mere shams, hollow barnlike structures, 
claborately decorated on the outside, but 
revealing the bareness of lath and plaster 
framework to the eves of all beholders 
within. The interior decorations of the 
Buffalo 
with the same felicitous care that has been 


buildings at have been studied 


Various 
courts and loggia in the interior of the 


applied to the exterior effects. 


buildings. or those made by groups of 
surrounding buildings, have given occa- 
sion for the display of excellent taste on 
the part of architects, gardeners and dec- 
Orators. 

Of the exhibits themselves it is too early 
yet to attempt any complete description. 
The general plan of the Electricity build- 
ing comprises the grouping of the heavy 
exhibits at the western end, while the 
lighter ones, such as telephones and meas- 
uring apparatus, are grouped at the 
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eastern end of the building. The num- 
erous exhibits themselves are in most 
cases elaborately and handsomely finished, 
but mention of these in detail must be de- 
ferred for future articles. 

In the Electricity building the first 
impression of the visitor is that of space 
and lightness. The daylight illumina- 
tion of the building, thanks to its excel- 
lent design, is remarkably good, while its 
night illumination is extremely brilliant, 
especially so on account of the large num- 
ber of electric signs used by the exhibit- 
ors, as well as the numerous arc lamps 
hung from the lofty ceiling. The in- 
terior is finished in drapings of white 
fabric, relieved by fes- 
toons and rosettes of 
light-colored material, 
the whole being very 
pleasing and satisfying. 
Many of the exhibitors 
occupy handsome 
booths, and some of 
these structures, which 
will be described in 
later issues, are exceed- 
ingly beautiful. 

Returning now to 
the electrical illumina- 
tion and decoration of 
the exposition as a 
whole, the roadways 
and canals are light- 
ed both by arc lights 
and by clusters of in- 
candescent lamps 
grouped at the top 
of ornamental col- 
umns, one of which is 
illustrated in the ac- 
companying engraving. 
In the north bay of 
the lake is an electric 
fountain. The shores of this bay rise 
about 30 feet and are sloping and well- 
wooded, furnishing a sort of natural am- 
phitheatre in which the display of the 
fountain can be witnessed by large crowds 
of people in comfort. The fountain is 
located on an island built in the centre 
of the bay about 160 by 80 feet in size. 
The island rises about 10 feet above the 
level of the water, and its shores being cov- 
ered with irregular rock masses its day- 
light appearance is exceedingly beautiful 
without offering any suggestion of the con- 
cealed mechanism of the fountain. Un- 
derneath the island is a chamber contain- 
ing powerful pumps operated by electric 
motors, and the arc lights and projectors 
for producing the light and color effects. 

The fountain is arranged with nine dif- 
ferent pipe systems controlled by operat- 
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ing levers in the underground chamber, 
making about 150 combinations possible. 
There are, in all, over 100 jete or orifices 
in the fountain, 22 of them being pro- 
vided with projector lights. The central jet 
will throw a one-and-one-half-inch solid 
stream 250 feet high. In addition there 
are a large variety of jets and arrange- 
ments of nozzles permitting of all the dis- 
plays usual in electric fountains of the 
largest and most elaborate character. 
Twenty-two arc projector lamps are used 
in the display, each consuming 20 amperes 
of current. Water to the amount of 3,600 
gallons per minute is furnished by two 
pumps, made by the Roots company, one 
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delivering 3,000 gallons per minute at 
50 pounds pressure, and the other 600 
gallons per minute at 150 pounds press- 
ure. The smaller pump is intended to 
supply the central geyser jet. Both pumps 
are driven through a counter-shaft from 
a 500-volt direct-current Westinghouse 
motor fed from the genera] motor supply 
circuit of the grounds, while current for 
operating the lamps is obtained from a 
motor-generator set forming part of an 
exhibit and located in a booth on the west 
bank of the bay. The projectors used were 
manufactured by the Charles J. Bogue 
Company. It is believed that this foun- 
tain is the largest and most elaborate elec- 
tric fountain ever constructed. 

A feature that has been carefully 
worked out at the exposition is fire 
protection. In a fireproof building at 
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the northwest corner of the grounds 
(forming part of the service power plant) 
are three Snow duplex underwriters 
pumps, each of which has a capacity of 
750 gallons per minute. Automatic regu- 
lating valves maintain a constant pressure 
upon the mains, laid throughout the 
grounds, of 150 pounds per square inch, 
which can immediately be raised to 250 
pounds upon receipt of a fire-alarm signa’, 
It is believed that two of these pumps are 
of ample capacity for any emergency, one 
being held as a reserve. To obviate any 
possible failure, a by-pass valve is ar- 
ranged to connect this pipe system with 
the city water supply in case of failure 
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A BIRD’s-EYE VIEW OF THE CENTRAL PART OF THE PAN-AMERICAN EXPOSITION. 


of the pumps. About 30 electric fire- 
alarm boxes are established in the various 
buildings and on the grounds, while 17 
two-way hydrants about the exposition are 


connected with the city service, and 77 hy- 


drants to the exposition plants. On the 
outside of the grounds and adjacent to 
them are 16 other hydrants connected 
with the city system. All of these are in- 
dicated by red lamps which burn all night. 

In addition to these protections the 
principal buildings are provided with 
standpipes two and one-half inches in 
diameter, 12 of these being located in the 
Electricity building. In this building 
also, pipes are run to the roofs, with 
lengths of hose on automatic valve-reels 
connected to them. Fire alarms are pro- 
vided in all buildings, while there are 


three steam fire engines located in houses 
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on the grounds, as well as chemical ex- 
tinguishing apparatus. 

It is probable that no other exposition 
ever had such a side attraction as has this 
one at Buffalo. It is only 27 miles to 
Niagara Falls, whence comes the bulk of 
the power for lighting the grounds. The 
electrical industries that are gathered to- 
gether at the Falls are too well known to 
require further description here, but it is 
well to note that nearly all of them keep 
open house for the visitor, and that, taken 
together, they form an electrical exhibit 
of almost unparalleled magnitude. 
ka 
American Tramway System in 

New Zealand. 


Consular reports from Auckland, New 
Zealand, state that for morethan three years 
the Auckland authorities have discussed 
the advisability of introducing an electric 
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ONE OF THE LAMP Posts IN THE COURT OF 
FOUNTAINS AT THE PAN-AMERICAN EXPOSI- 
TION. 

tramway system in that city. Several 

contracts were granted to local firms and 

London contractors, but for some inex- 

plicable reason the change was not made, 

and now a New York company has ar- 
ranged to build the road, which will cost, 
complete, about $1,000,000. Rails, cars 
and other materials will be brought from 

America, as well as the men necessary to 

equip the line and put it in operation. 
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Death by Electricity. 
[From the Washington, D. C., Post } 

The controversy over electrocution— 
whether it is or is not a more merciful 
death than hanging—has recently broken 
out again with something of its former 
intensity. The ELectricaL Review has 
expressed the opinion that electrocution is 
“inhuman torture,” and it calls for a 
commission of experts to examine the sub- 
ject. As the national government is very 
much in the commission business and has 
occasion now and then to kill a wicked 
citizen, the RevIew’s suggestion might 
meet with favor if presented to Congress. 
At any rate, such a commission would 
scarcely be more costly and less profitable 
than some commissions which have been 
created by unasked-for and unnecessary 
acts of Congress. 

The American Inventor, of this city, 
takes no stock in the “inhuman torture” 
theory, but second’s the REVIEW’s prop- 
osition for a commission. The Inventor 
recently said: “Let us have the light of 
a few facts in regard to the subject, or 
silence.” Thereupon Mr. A. B. Brooks, 
electrician, of Cafion Ferry, Mont., sent 
to our local contemporary “a few facts” 
from his own experience. He accident- 
ally got hold of a grounded telephone 
wire. He says: 


“The duration of the shock could not have 
been more than a couple of seconds. A man 
riding by on a wheel going at a good pace 
had only time to pass about 30 yards beyond 
me when the operator got through talking 
and opened the switch, yet I could see every 
spoke in that bicycle wheel, and it barely 
seemed to me to be turning. I could plainly 
feel every reversal of the current, and these 
reversals occur at the rate of 60 complete 
cycles per second. It is this intense activity 
of the brain to electrical impressions that 
makes an instant of electrical shock seem 
hours to the sufferer. Of course, it is im- 
possible to know what a_man dying of 
strangulation suffers, but I will positively 
affirm that any man who has ever had a 
severe shock will prefer anything to an- 
other. The fact that my own case was not 
fatal does not alter my opinion that death 
by the electric chair is most painful. The 
sensations of pain and the elongation of the 
sense of consciousness of time seem to in- 
crease in direct proportion to the violence 
of the shock. If I suffered what seemed to 
me hours with a current which did not kill, 
why may not a man suffer with a stronger 
shock between the time of its first applica- 
tion and his final loss of consciousness?” 


This is a question which, we suppose, 
must remain indefinitely in the domain 
of speculation. Positive knowledge on the 
subject is practically unobtainable. The 
contention that death in the electric chair 
is instantaneous—or that the shock in- 
stantly destroys sensation—may be true, 
but is it proved? It is a well-known fact 
that a dream covering years of time and 
a great variety of experiences may occur 
in a few seconds. May not the agony of 
a fatal electric shock be similarly pro- 
longed ? 
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The Telephone in Surgery. 


The war in South Africa has led to the 
use of the telephone in surgery. A Mauser 
bullet had entered a soldier’s back, pierced 
the stomach and lodged right in front of 
the latter. When breathing deeply, the 
patient suffered great pain, and it was 
found that the removal of the projectile 


Mr. Georce F. SEVER. # 


Superintendent of Electrical Exhibits at the Pan- 
American Exposition. 


offered great difficulty. As in the opera- 
tion pincers had to be employed, the tele- 
phone probe was selected for that purpose, 
the special utility of that instrument be- 
ing based on the fact that when the pincer- 
like ends of the probe close over a metal 
body a noise is heard in the telephone. 
The surgeon soon got hold of what he 
thought was the bullet, but it resisted his 
attempts to draw it out. His assistant, 
who held the telephone, could hear no 
noise in it, and it was therefore clear that 
the bullet had not yet been reached. Then 


the probe was pushed in further, the 
telephone gave its note of warning and the 
removal of the projectile was easily ef- 
fected. 

In a case where the bullet had entered 
the shoulder, the probe first got hold of 
what seemed to be the projectile, but af- 
terward proved to be a tendon. Only the 
failure of the telephone to emit any sound 
deterred the surgeon from giving a vigor- 
ous pull and thus doing permanent in- 


jury. 


A New Cable. 

The Western Union Telegraph Com- 
pany is said to have received a despatch 
stating that the new cable between Porth- 
curno, Cornwall, and St. Vincent, C. V. 
I., has been opened for traffic, thus com- 
pleting the new cable route between South 
Africa and Great Britain. 
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News from Great Britain. 


Y THE TIME this is printed the 
International Exhibition at Glas- 
gow will have been opened to the 

public. The present, therefore, is op- 
portune for giving all that remains 
to be said of the system of lighting 
and power. The generating station is 
situated at the southwest end of the 
Machinery Hall, and, as stated last month, 
consists of 12 sets of combined steam en- 
vines and dvnamos giving a total output 
of 4,176 electrical horse-power. The 
main switchboard consists of 15 panels of 
enameled and polished slate slabs, and 
measures 31 feet 9 inches in length by 7 
feet high. Upon these slabs are mounted 
the regulating, controlling and recording 
gears. Each dynamo is connected to the 
bus-bars of the main switchboard through 
an automatic magnetic circuit break 
switch, ampere-meter, shunt regulator 
and double-pole fuses. The main station 
feeds seven distributing stations, and 
from six of these all the are and incandes- 
cent lighting will be controlled. Separate 
switeh and fuseboards for the are and in- 
candescent circuits have been erected. 
Broekie-Pell 10-ampere ares have been de- 
cided upon, which will be run 10 in series 
on a 500-volt system for the main build- 
ings, and five in series on a 250-volt system 
for other parts of the exhibition. The 
wiring of these arc lamps is so arranged 
that every alternate lamp is connected to 
a different circuit, so that should a par- 
ticular circuit or lamp get out of order, 
the lighting of that portion of the build- 
ings will not be seriously affected. 

The main cables have been supphed and 
laid by the British Insulated Wire Com- 
pany, and are low-tension, triple-concen- 
tric, insulated with impregnated paper 
and lead covered. There are seven of 
these cables, each with a sectional area of 
0.25 square inch, their total length being 
about 4,000 yards. 

On a specially erected tower is erected 
a huge searchlight manufactured by the 
British Schuckert Electrice Company, for 
which current will be taken from the 
Glasgow Corporation electric mains, This 
is fitted with parabolic glass mirrors 150 
centimetres in diameter, the whole ap- 
paratus being regulated by two small elec- 
tric motors. Its weight is nearly one and 
one-half tons. In addition to these two 
motors there will be something like 150 
others, ranging from one-quarter to 150 
horse-power, for working the exhibits. 
Lhe searchlight was originally intended to 


From Our Special Correspondent. 


be fixed on the roof of the Grand Concert 
Hall. 


A pleasing reality to all who have the 
clectric traction industry at heart in the 
United Kingdom, is the yearly increasing 
number. of bills submitted to Parliament 
for powers to construct tramways and 
light railways all over the country. But 
still more productive of a sense of pleas- 
ure is the broad-mindedness with which 
the committees of both Houses are now 
disposed to view these proposals. In the 
early days, unless a scheme was of an 
exceptional nature, the odds were de- 
cidedly against its realization, but nowa- 
days, provided a promoter can show a 
modicum of benefit to the public at large 
by the accomplishinent of what is desired, 
his proposal will be well considered before 
refusal. No doubt the increased popular- 
ity of electricity for all purposes on the 
Continent and in America, which is being 
continually forced upon the British public 
(sometimes in an alarmingly ignorant 
manner) by the daily press, has a lot to 
do with this state of affairs, but, at the 
same time, it is not always that we have 
had ministers willing to be convinced by 
facts. That this opinion as to the favor 
with which electric schemes are now 
viewed is shared by greater authorities 1s 
demonstrated by the resuscitation of the 
bill for an extra high-speed monorail 
electric line between Liverpool and Man- 
chester which was “stopped” last year 
chiefly because the House of Commons 
Committee failed to perceive the efficacy 
of the proposed braking arrangements. 
Mr. Behr, however, who was last vear sup- 
ported by Sir W. H. Preece, K. C. B., has 
now made some modifications which bring 
his idea more into line with the commit- 
tees requirements, and the bill seems to 
stand a good chance of getting through. 
The line is on the principle of the Barmen- 
Elberfeld railway in Germany, which was 
opened last year, and the proposed speed 
is 120 miles an hour. 


It was announced at a meeting of the 
Thames Iron Works and Shipbuilding 
Company just recently that their elec- 
trical engineering department has ar- 
ranged to combine with Messrs. Siemens 
Brothers & Company, Messrs. Mather & 
Platt and the Brush Electrical Engineer- 
ing Company. Such a combination, it 
is hoped, will enable a more effective op- 
position to be made to the competition of 
American combinations and German syn- 


dicates. Seeing that only quite lately the 
Brush company joined hands with the 
British Electric Traction Company, this 
latter move should do much to keep the 
home electrical trade in British hands. 


An echo of London’s erstwhile unhappy 
electric cab service is a petition for the 
compulsory winding up of the London 
Electric Cab Company. On the hearing 
of the petition it was stated that an en- 
deavor to sell the licenses, which form the 
assets of the company, has resulted in an 
offer of £25. 


At last can London boast of an electric 
traincar service. After many trials and 
tribulations the London United Tramways 
Company has been permitted to work its 
“trolley” lines, and cars commenced run- 
ning in time to catch the Easter holiday 
traffic. Such was the crowded state of this 
traffic that the cars were but a few feet 
behind cach other all day. Fifty-two cars 
are at present in use and on the opening 
davs 100,000 passengers were carried. An 
interesting sequel to the opening of these 
lines is the decision to remove all the mag- 
netic instruments from the Kew Observa- 
torv to a spot where they will be less 
liable to disturbance from electric traction 
stray currents. As yet, however, the Na- 
tional Physical Laboratory Committee has 
made no definite arrangements as to 
where they will go. 


A commencement has been made to con- 
vert the only accumulator tramway line 
that ever ran for any length of time in Eng- 
land to the overhead trolley system. I refer 
to Birmingham, which company made a 
profit of some £70,000 during 1900. Since 
October last year, however, the work of 
conversion has been going on and some 
portion of the reconstructed system is ex- 
pected to be opened shortly. 


The daily press regularly finds some- 
thing to sav as to the electrical equip- 
ment of the “Circle” steam line in Lon- 
don, and Mr. Yerkes’s name has been made 
free use of in connection therewith. What 
the true state of affairs is I do not pre- 
tend to guess, but the fact remains that the 
Metropolitan Railway Company—which is 
the company in question—has deposited a 
bill asking for an extension of time in 
which to convert to electric traction, and 
seeking powers in the meantime for the 
construction of additional “blow-holes” for 
getting rid of the sulphurous smoke from 
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the steam locomotives. This hardly sug- 
gests a “near future” move in the direc- 
tion of electric traction. 


Apropos of my remark a, little time 
back, that some extensive commercial ap- 
plication ought to be made of Marconi’s 
wireless telegraphy, it is encouraging to 
learn that a Marconi station is being 
erected on the Irish coast near the Fastnet 
for the purpose of reporting vessels fitted 
with wireless apparatus. The Fastnet 
consists of a group of very dangerous 
rocks upon which is built a lighthouse, 
and for vears a satisfactory svstem of sig- 
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Industrial Development of California. 

Dr. F. A. C. Perrine, late professor of 
electrical engineering at Leland Stanford 
University, recently addressed an assembly 
of engineering students at the University 
of Illinois on the “Industrial Develop- 
ment of California.” He explained the 
present economic, social and industrial 
progress of California, arising from the 
electrical development and utilization of 
the water powers abounding in the moun- 
tain ranges of the state. Since coal from 
Australia, China and other Pacific fields 
costs $12 per ton delivered at the seaboard 
in ballast, it has been heretofore impossi- 


\ ty 
; Y o in RES ; 
| o| eS SENS f 
J 3 | ~ : 
ERa e c z j a Y 
y = 5: o7 f = y 
a E me F 5> 3 
z\ Nive | AN 
| | | Rsiry | , ff FS) 
N\ / $ / + iy j 
O be a ~ >» 
| G 1 | {he 
0 SPORTS GROUN fir Hi 
M “MACHINERY ance TO° 7 Map od ray a“ 
- \ } H a, °° P 
B - BAITISH | Poar > Ur ok fe; 
AiR ET fh 
= Ttr >% 4 } 
ys 
nt On à pp 
a Ul f f 
NURANI : È “ Sy y 
n “4 , H? 
~p m à . f; Ny 
““ROCKERYS > / MS 


PLAN OF THE GLASGOW (SCOTLAND) INTERNATIONAL EXHIBITION. 


naling between this and the mainland 


has been a nightmare to those directly 
concerned. Cable communication has 
been utilized up to the present, but so fre- 
quently has the cable been broken, that it 
has often been impossible to summon help 
from the shore in case of wreck. With 
the use of wireless telegraphy, however, 
a ship can signal direct to the Marconi 
station without the assistance of the inter- 
mediary lighthouse. The Postmaster- 
General, also, has arranged to receive a 
deputation of the directors of the Marconi 
Company this week, and the company 
hopes shortly to be in a position to inform 
shipping companies upon what terms their 
boats may, when fitted with wireless 
telegraphic apparatus, communicate with 
the shore station. 
A. W. 


London, April 24. 
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Vacuum Tube Lighting by Metaliic 
Vapor. 
To THE EDITOR OF THE ELECTRICAL Review: 

In your journal for April 27, 1901, you 
wrote on what you called the Peter Cooper 
Hewitt lamp, saying that Mr. Hewitt hit 
upon the simple expedient of using a 
metallic vapor enclosed in a glass tube and 
that the discovery was of deep interest. 
I here state that the discovery was not 
made by Mr. Hewitt. I have used such 
tubes since the Summer of 1896. In 
“Notes on Light,” which have been ap- 
pearing in your journal for four years, 
vacuum tubes with mercury cathodes have 
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ble to develop mines, factories, electric 
lighting and electric railways and other 
industries dependent upon cheap power. 
By means of the transmission of electrical 
energy throughout the state, great ad- 
vance has been made in cheap manugactur- 
ing. Dr. Perrine dwelt at length upon 
the unprecedented engineering difficulties 
encountered in the electrical development 
of Californian water powers. He men- 
tioned many examples of practical work 
that would have been considered impos- 
sible by eastern engineers, citing an’ in- 
stance of the storage of water to last over 
the dry season of about 150 days. 


It has been announced by the Twin 
City Telephone Company, of Minneapolis 
and St. Paul, Minn., that it will spend 
$500,000 in the near future on improve- 
ments. 
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been figured. Refer to note lxxxv, “Mer- 
curv Cathodes,” in the ELECTRICAL RE- 
view for January 17, 1900. There you 
will find the tube, which you now call new, 
described and illustrated, the statement 
being made that it gave a bright light. 
Also in the American Journal of Science, 
for November, 1900, the tube is mentioned 
in an article on the cathode stream, and 
it wax said that the light it yielded was 
brilliant. These observations were also cop- 
ied into the foreign journals. Industrial 
applications of scientific observations are 
casy to make but not interesting unless 
thev can be used for the relief of human 
suffering, and under no circumstances do 
they rise to the region of discovery. 


WILLIAM ROLLINS. 
Boston, April 28. 
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Electric 
Lighting 


Fire totally destroyed the power-house 
of the Egg Harbor, N. J., city electric 
lighting plant recently with its entire 
equipment. The loss was about $10,000. 


Citizens of Shreve, Ohio, recently or- 
ganized an electric light company to be 
capitalized at $5,000. The greater part 
of the stock is said to have been sub- 
scribed. 


The Prismatic Electric Sign Company, 
of Syracuse, N. Y., has recently been in- 
corporated, with a capital stock of $4,000, 
by F. C. Sherman, Harry Hill and Emma 
O. Sherman. 


A contract has been closed between the 
city council of Hogansville, Ga., and a 
private corporation for electric lighting 
for that city, the plant to be erected by the 
company. Information regarding the in- 
stallation may be obtained from the 
Mayor. 

The Portland, Me., Lighting and Pow- 
er Company is the name of a new corpo- 
ration which has recently been formed in 
Portland to absorb and carry on the elec- 
tric lighting and water-power develop- 
ment industries of the Cumberland Il- 
luminating Company, Deering Electric 
Light Company and the Sebago Power 
Company. Mr. J. R. Libbey is presi- 
dent and Mr. E. H. Mather treasurer of 
the new corporation. 


Mr. J. C. Ernst is said to be back of the 
big water and light deal which has been 
recently consummated at Newport, Ky., 
and which gives a foreign corporation the 
right exclusively to supply water and light 
to all of Campbell County outside of the 
corporate limits of Newport. The syndi- 
cate of which Mr. Ernst is the head will 
take over the Kentucky Highlands water 
and light contracts and the property con- 
trolled by the Bellevue Water and Light 


Company. 

The great power installation at Tren- 
ton Falls, N. Y., on the West Canada 
Creek, 14 miles north of Utica, which has 
been in progress of construction for two 
years, has been successfully accomplished 
and power was turned on, lighting the 
city of Utica and operating the street-car 
lines and many industries on April 19. 
The installation consists of six turbines, 
four of 1,100 horse-power each and two 
of 100 hhorse-power each. The capacity 
of each of the generators is 1,000 kilo- 
watts. 


It has been decided by the directors of 
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the Denison, Tex., Light and Power Com- 
pany to make extensive changes in their 
plant, which when completed will give 
Denison a light and power circuit all the 
year around, 24 hours a day. The insur- 
ance companies are said to have con- 
demned the present power circuit as being 
dangerous and the company will install 
new mains and employ different methods 
of transmission. The cost of the changes 
will be about $8,000, and the company ex- 
pects that the plant will be entirely re- 
equipped by the middle of May. 


Mr. C. S. Knight, of Ft. Wayne, Ind., 
is said to be planning for the erection of 
a power plant to furnish electricity for 
lighting, traction and other purposes in 
Greensburg, Pa., at a cost of $500,000. 
The intention of the company which Mr. 
Knight represents is to operate in all the 
towns in the vicinity of Greensburg, as 
the plant will be built with a capacity to 
supply all such villages within a radius 
of 40 miles with electric light and all of 
the various manufacturing plants in the 
district with power, besides lighting for 
commercial purposes and electric haulage 
in mines. 


An electrical engineer is to be employed 
by the city council of Columbus, Ohio, 
to furnish plans and estimates for the 
municipal electric lighting plant provided 
for in the ordinance introduced into 
that body by Dr. Washington Glad- 
den, and calling for an issuance of 
$132,000 in bonds. It was stated at 
the meeting of the common council 
that such a plant as the city required 
could be built at an expense of about 
$120,000, and that the work could be com- 
pleted about the last of September, at 
which time the present street lighting 
contract expires. The matter was finally 
settled for the time being by deciding to 
appoint an engineer to figure on the 
proposition. 


Emerson MeMillin & Company, of 
New York, are engaged upon a consolida- 
tion of the electric lighting and power 
companies in Montgomery, Ala., and are 
interested actively in a large and impor- 
tant project for generating current by 
making use of the water power of the 
Tallassee Falls, which are situated near 
Montgomery. The corporation which 
will carry the project through is known 
as the Montgomery Water Power and 
Electric Company, the McMillin inter- 
ests acting as its financial backers. Henry 
C. Jones, a Montgomery engineer, is 
credited with having interested capital in 
the plan, and made the negotiations neces- 
sary. Though the company, which will 
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probably in the course of a few months 
absorb all the other local companies of a 
similar nature, has met strong opposition, 
it is now believed that matters are satis- 
factorily adjusted and that the plan will 
go through. 


A franchise was recently granted by the 
common council of Davenport, Wash., to 
the Big Bend Light and Power Company 
for the transmission of power from the 
company’s plant on Spokane River to the 
Big Bend flour mill, on the South Side. 
The company also asked the privilege of 
lighting the town should it find such an 
enterprise possible after installing the 
plant. Ten months’ time was asked in 
which to do the work, after which time the 
company must release the contract should 
it fail to put in lights. It expects to 
spend $200,000 in Lincoln County and 
Mr. W. T. Stoel, who is representing it, 
stated that his company desired the option 
of lighting the city in order to have a 
basis on which to figure. 


The recently incorporated American 
Light and Traction Company is to be a 
consolidation of the Western Gas, Grand 
Rapids Gas Light, Madison Gas and Elec- 
tric and the St. Joseph Gas companies, 
and may include, among others, the 
Denver Gas and Electric Company, 
the Columbus Edison Company, the Mont- 
gomery, Ala., Light and Power Company 
and the Southern (San Antonio) Light 
and Traction Company. The total capi- 
talization of all the companies, exclusive 
of bond issues, is about $35,000,000 and 
the American Light and Traction Com- 
pany will have, when its plans are com- 
pleted, $50,000,000 capital, although at 
the present time its capitalization is the 
nominal sum of $2,000, with the privilege 
of increase as may be necessary. The 
company has the right, under its charter, 
to incorporate with itself electric lighting, 
power and traction plants and is financed 
by Emerson McMillin & Company, of New 
York city. Among the directors of the 
company are Emerson McMillin, Anton 
G. Hodenpyl, Philip Lehman, W. W. Fos- 
ter and others. 

—— -a 
A Handsome Souvenir. 

The Albany & Hudson Railway and 
Power Company has issued a few copies of 
an edition de lure of photographic views 
of its fine equipment, a copy of which has 
been received by the ELECTRICAL REVIEW. 
The lines of this company extend from 
the city of Albany to Hudson, N. Y., and 
comprise the longest heavy railway oper- 
ated by electricity in the world. The 
souvenir volume is a superb specimen of 
illustration. 
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Electric 
Railways 


Fire destroyed the car barns and 35 
cars of the Birmingham, Ala., Railway, 
Light and Power Company, on April 17, 
the loss amounting to about $75,000. 


The stockholders of the Shamokin, Pa., 
& Mt. Carmel Electric Railway Company 
are to increase their capital stock from 
$500,000 to $750,000 to build an extension 
to Sunbury. 


The Chattanooga, Tenn., Rapid Tran- 
sit Company is to absorb the Chattanooga 
City Electric Railway Company and other 
local lines. One system will be formed 
with a capital of more than $1,000,000. 


It has been announced that the New 
York & New Haven Railroad Company 
will soon equip the Waterbury, Ct., divi- 
sion of its system with electricity. The 
expense for machinery alone will be $300,- 
000. 


A Baltimore syndicate has recently pur- 
chased the San Francisco, Cal., & San 
Mateo Electric Railway Company for $1,- 
600,000. Interested in the purchase are 
J. B. Ramsey, James A. Gray, Jenkins 
Brothers, H. A. Parr and others. 


A new electric railway is soon to be 
built between Rockville and Stafford 
Springs, Ct. The company will have a 
capital stock of $50,000, with privilege of 
increasing it to $700,000. Among those 
interested are E. C. Dennis, George Sykes 
and F. E. Helay. 


A mortgage for $350,000 has recently 
been filed by the newly incorporated Fox 
River Valley Gas and Electric Company, 
of Appleton, Wis., to secure an issue of 
bonds to be made by the company for the 
purpose of improving the Appleton gas 
plant and Neemah-Menasha gas and elec- 
tric light plant The mortgage bears five 
per cent interest, in gold. 


The city of Manchester, N. H., is 
to have a new and complete electric light 
plant some time during this coming Sum- 
mer, and Mr. John Marsden, of Utica, 
N. Y., is said to be interested in it. The 
minimum capacity of the plant will be 
about 1,800 incandescent lights in addi- 
tion to several arc lamps and the entire 
plant is expected to be in working order by 
about the first of June. 


The Missouri River Power Company, 
which owns a dam and power plant at 
Cañon Ferry, Mont., is soon to build an- 
other dam across the Missouri River at 


Stubbs’s Ferry, five miles below the plant 
now in operation. The new station and 
dam will cost about $1,000,000, develop- 
ing 10,000 horse-power, which, with part 
of the power now generated at Cañon 
Ferry, will be sent to Butte. 

The syndicate which owns the Cincin- 
nati, Ohio, Traction Company and leases 
the Cincinnati Street Railway Company, 
has recently organized the Union Traction 
Company, of Cincinnati, with a capital 
stock of $15,000,000. The incorporators 
are William L. Elkins, P. A. B. Widener, 
Thomas Dolan and Randall Morgan. The 
stock is divided half and half between pre- 
ferred and common. 


Plans are ready for a new electric 
traction road from Pittsburgh to Char- 
leroi, Pa., and the banking house of Mellon 
Brothers is to finance the proposition. It 
is the purpose of the Mellons to provide 
a high-speed express service for towns 
along the upper Monongahela River, be- 
sides local traction systems in various 
towns to be touched by the long-distance 
road. The new express line will reach a 
population in the valley of about 40,000 to 
50,000. 

Mr. Thomas N. Fordyce, general man- 
ager of the Miami, Ohio, & Erie Canal 
Transportation Company, recently said 
that the construction work on his line was 
being pushed as rapidly as possible, and 
stated that he believed the line would be in 
working order between Cincinnati and 
Dayton, a distance of 68 miles, by Jan- 
uary 1. A line will be built along the tow 
path of the Erie Canal and the boats are 
restricted to a maximum speed of four 
miles an hour so as not to do any damage 
to the canal banks by washouts. The con- 
tract of the company with the state limits 
the company to the transportation of 
freight, so that it can not compete with 
passenger lines. 

Recently published statistics regarding 
the increase and development of street 
railways in Massachusetts during the past 
ten years show that in 1890 there were 78 
companies, which in 1900 had increased 
to118. The comparatively small increase in 
the number of operating organizations is 
because, in many instances, the companies 
have been consolidated. In 1890 the total 
mileage was 612, while in 1900 it was 2,- 
037, of which 1,908 miles are operated by 
electricity. The gross liabilities of the 
companies in 1890 were $25,611,989, 
while in 1900 they were $95,062,946. The 
total capital stock in 1890 was $14,879,- 
130; in 1900 it was $48,791,168. In 1890 
the total number of passengers carried was 
167,073,846, and in 1900, 395,027,198. 
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Views, News 
and Interviews 


If Professor Pupin’s invention is car- 
ried into effect by the telephone compan- 
ies that have a right to use it it will great- 
ly extend the area of underground wires. 
It was possible before this invention to 
place wires underground where there were 
50 in active use—it could not be done with 
economy for a less number—and then only 
within a limited area; now with the possi- 
bilities of the Pupin invention it is likely 
that long-distance wires will soon dis- 
appear from the poles (and with them the 
poles), and will be laid beneath the sur- 
face of the earth where hail-storms and 
wind-storms can not affect them, safe 
from all danger, with the possible excep- 
tion of earthquakes and the well-digger. 
The sheet of copper wires, glistening in 
the sun, which is to be seen spanning the 
country between New York and Chicago 
and other big cities East and West, will 
then disappear, and the countryman can 
no longer “hear the messages” passing 
over these metallic strands. 


New York city will pay $5.22 each min- 
ute for its street lighting this year, which 
means 78 cents for each inhabitant, or 
$2,745,000 in all. A big bill, the larg- 
est of its sort in the country, but not 
the largest in proportion to population, 
says the New York Herald. 

Of the great cities of the country, 
Baltimore comes next above Chicago, and 
pays 68 cents for each of its 509,000 in- 
habitants, or $350,000 in all. Then comes 
San Francisco’s 343,000 population, pay- 
ing $245,000, or 71 cents for each one. 
Next above that is New Orleans, where 
each of the 287,000 inhabitants pays 80 
cents, or $230,000 in all. 

Washington follows with 83 cents for 
each of its 279,000 residents, which equals 
$233,000. Each Clevelander pays two 
cents more than each Washingtonian, or 
$325,000 for the 382,000 inhabitants. 
We then jump to $1.10 for each of the 
561,000 Bostonians, or $650,000 in all. 
Another jump makes the 324,000 persons 
in Cincinnati pay $425,000, or $1.30 for 
each one. 


At a recent wedding in Union, N. Y., 
a lady from Illinois and a gentleman from 
Kentucky were married by phonograph, 
because the bride had diphtheria. The 


house was quarantined, no one being ad- 
mitted, and the bridegroom conceived the 
brilliant idea, procuring a clergyman and 
two phonographs. In one of these the 
minister’s questions and the gentleman’s 
answers were recorded. The cylinders 
were then transferred, and the two ma- 
chines sent to the bride. When they were 
set in oe she answered the questions 
propounded by one machine, speaking in 

the mouth-piece of the other. ý s 
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Export Notes 


The monthly statement of the exports 
of the domestic products of the United 
States as given out from the Bureau in 
Washington shows that for the last eight 
months the total reached was $598,470,- 
375, or an increase of $80,000,000. 

An electric traction system is soon to be 
constructed in the Barbadoes Islands and 
New York capitalists are reported to be 
conferring with Canadian interests for the 
purpose of jointly building and operating 
the road, which will cost nearly $500,000. 
If the plan is successful the road will 
be the first electric system in that part of 
the world. 

An American syndicate is said to have 
approached the Empresa Street Car Com- 
pany, which operates the mule-car lines in 
Monterey, Mexico, with a view to purchas- 
ing its system. If the deal is pushed 
through, the existing lines will be oper- 
ated by electric power and a considerable 
extension in tracks will be laid within the 
limits of the city. 

So far as can be ascertained among the 
various export houses of New York, there 
is very little doing in the export trade 
with Japan, and it seems to be the opin- 
ion among such firms that trade will not 
assume its former proportions until Japan 
secures some outside financial assistance 
in order to develop the natural resources 
of the country. 

A gentleman who has recently returned 
to New York from Cuba takes a decidedly 
gloomy view of the prospects of future 
machinery orders for Cuban and other 
West Indian sugar plantations, stating 
that outside the large contracts which are 
being placed by American companies 
formed to develop the cane lands in Cuba, 
there are but few orders in sight. 


Cities in Australia are rapidly becoming 
among the best markets in the world for 
the shipment of American rails, and as an 
instance of this is cited a contract which 
was recently closed for 10,000 tons of steel 
rails which are to be shipped to Sydney 
for the New South Wales Government rail- 
ways. Another American company has se- 
cured a similar order for 3,000 tons for 
the same system. 


Calcutta, India, is the most advanced 
of the Asiatic cities in electrical matters, 
and its popularity there has, in a very 
short time, assumed vast proportions. All 
public and private buildings of any pre- 
tension are said to have their electric in- 


stallations for lighting and pulling pun- 
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kahs, while there is a proposition now on 
foot to introduce electric lighting and rail- 
way systems in Rangoon, Burmah. 

Large quantities of railroad supplies 
were recently taken to Cape Town, South 
Africa, among which were $60,000 worth 
of street car material, $15,000 worth of 
electrical supplies and $10,000 worth of 
steel rails. While the orders from South 
Africa for manufactured material are said 
to be comparatively small in any one line, 
the merchants interested in the trade 
claim that in the aggregate they make a 
good showing. 

It is reported that the Siamese Govern- 
ment is about to let contracts for the con- 
struction of 125 miles of railroad, whieh 
will have an equipment of 19 locomotives, 
38 passenger coaches and 211 freight cars. 
The line is open from Bangkok, the capi- 
tal of the kingdom, to Korat. This sec- 
tion of the road is 28 miles in length. 
Another portion of the line will be finished 
very soon between Lopburn, Nakon and 
Sawan, a distance of about 80 miles. 

A Danish corporation, known as the 
Siam Electric Company, was recently 
formed in Copenhagen, Denmark, for the 
purpose of operating an electric light plant 
and electric traction system in Bang- 
kok, Siam. The company is now plac- 
ing contracts in the United States, as 
the lighting plant which was original- 
ly contracted for with a German man- 
ufacturer is reported to be working 
unsatisfactorily. The whole plant will 


therefore be replaced with American 
machinery and the General Electric Com- 
pany is reported to have secured a contract 
for part of the equipment. ‘The electric 
line will be 10 miles in length, and will 
probably be operated on the overhead trol- 
ley system. 

Twenty thousand tons of bridge steel 
for the Guayaquil & Quito Railroad Com- 
pany, in Ecuador, South America, and a 
large number of steel buildings for a 
Mexican mining company, with several big 
contracts for manufacturing buildings to 
go to Australia and a large railroad bridge 
for the Sandwich Islands have been re- 
ceived recently by the American Bridge 
Company. It is also stated that this com- 
pany’s tender for a large foreign contract 
exceeding in size everything that has here- 
tofore been attempted has been accepted, 
and that one of the company’s enginecrs 
recently sailed from New York to complete 
the arrangements. The officials of the 
company decline to say anything about 
the matter until all the details of the con- 
tract are successfully consummated, but ad- 
mit the facts substantially as stated, con- 
sidering that the matter in question is the 
most important foreign contract the com- 
pany has as yet taken. 
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Telephone and 
Telegraph — 


One of the attractions of the coming 
exhibition at Glasgow, Scotland, will be a 
complete reproduction of 4 ‘telephone ex- 
change in full working order. 


The Howard Telephone and Electric 
Lighting Company, of Ellicott City, Md., 
was recently incorporated for $25,000 
by R. A. Martin, E. Walton, W. W. 
Burton and others. 


A franchise was recently granted to the 
Masillon, Ohio, Telephone Company to 
operate an exchange in that city. The 
company has 35 subscribers to start with 
and has a number of others promised. 


Construction work has been begun on 
the new telephone line between Richmond, 
Va., and Petersburg, at a point about 
midway between the two cities. The work 
of connecting Richmond with Newport 


News was begun some time ago at Lee 
Hall. 


An increase of 6,106 instruments in the 
net output of the American Telephone and 
Telegraph Company for the month ended 
April 20, as compared with the same 
month last year, makes a net increase of 


12,829 instruments since December 21 
last. 


James H. McGill, of Valparaiso, Ind., 
is interested in a telephone line between 
La Crosse and Valparaiso, with connec- 
tions to La Porte. Work has not as yet 
been begun, but it is expected that con- 
struction will be commenced as soon as 
the weather permits. 


A new telephone enterprise has recently 
been formulated in Parkersburg, Iowa, 
and is comprised of local capitalists and 
the old Cedar Valley Telephone Com- 
A new switchboard will be put 
into the local exchange and additional 
poles and wires set up. 


At, the annual stockholders’ meeting 
of the Gainsborough, Tenn., Telephone 
Company G. W. Stevens was elected 
president, James N. Cox general man- 
ager and J. T. Anderson secretary and 
treasurer. The company plans extensive 
improvements to its various lines in the 
near future. 


Reports from Rochester, Ind., indicate 
that the Rochester Telephone Company 
has purchased the telegraph line along 
the Cudahy oil pipe line from Roann to 
St. Pierre, a distance of 71 miles, and will 
rebuild the system, opening seven €% 
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changes. Connection will also be estab- 
lished with the various local telephone 
systems situated at towns in the vicinity. 


The greater portion of the modern im- 
provements inaugurated by the Southern 
Bell Telephone Company at Jacksonville, 
Fla., have been completed. The exchange 
building has been completed, and in a few 
weeks the plant will be in operation. Mr. 
G. H. Cole, of the Bell Telephone Com- 
pany, has charge of the work. 


The Mexican Telephone Company re- 
cently filed the following statement under 
date of April 1, 1901: 


Assets 

CABINS goo hse eines 0 eased eae wea $27.735 
Franchises and plants................... 1,547 .653 
Miscellaneous...............-000: 11,352 
Balance profit and loss.......... ...... 240, 

tal iat eas eee ih oe ati 1,827,702 

ilities 

Capital stock.........-...00050 50 wees ce. urine 

Sab ob bho te ole els E E E E A OE 18. 

VUtal erenceea dunetan Salsa oia 1,827 7 


Negotiations are being carried on be- 
tween Philadelphia capitalists operating 
telephone lines in Pennsylvania for the 
purchase of the Paterson, Passaic & 
Suburban Telephone Company of New 
Jersey. The parties interested are de- 
sirous of getting into New York, and it is 
with a view to effecting this that they de- 
sire to control the lines of the Paterson 
company. 

The Everett syndicate, which controls 
the Federal Telephone Company, of Cleve- 
land, Ohio, is reported to be making an 
effort at obtaining a franchise for an in- 
dependent telephone company in Kansas 
City, Mo., the negotiations being conduct- 
ed through Judge J. M. Thomas, of 
Cleveland, who is the president of the 
Independent Telephone Association of 
the United States. 

The Indian Telephone Company, of 
Vinita, Indian Territory, is soon to in- 
crease its capital stock to $35,000, and 
will become incorporated under territorial 
law. The company is stated to be extend- 
ing its lines and increasing its business 
rapidly, and the necessity of the telephone 
to business men in Vinita is reported as 
having been recognized and the advan- 
tages of the instrument appreciated. 


Reports from San Antonio, Tex., state 
that the San Antonio Telephone Company 
has in active operation about 1,500 in- 
struments, and while the company has had 
to contend with serious difficulty in get- 
ting its material, which has ever since the 
company was organized failed to arrive on 
time, it has done the very best possible 
work under the circumstances and been 
indefatigable in its efforts to live up to its 
promises. 

The Southern New England Telephone 
Company has recently absorbed the An- 
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sonia, Ct., Telephone Company, the de- 
tails having been completed a few days 
ago. President M. F. Tyler, of the South- 
ern company, stated that the absorption 
was in the nature of a friendly sale, and 
added that his company would carry out 
all the contracts of the Ansonia corpora- 
tion so far as might be possible, and 
would continue the business as previously. 

At the annual meeting of the Standard 
Telephone Company, of Atlanta, Ga., re- 
cently held in that city, important im- 
provements, with enlargements and ex- 
tensions, were planned for the system. 
The stock of the company is held mainly 
in Philadelphia, Pa., and it is intended 
by the stockholders to extend the present 
lines so as to meet the demands of the 
people in suburban districts who desire to 
secure connection with the city of Atlanta. 

It has been decided by the Lehigh Tele- 
phone Company, of Allentown, Pa., to 
construct two lines running into Berks 
County, one by way of Emaus and 
Macungie and thence to Reading; the 
other to run from Slatington to Ham- 
burg. Thirty subscribers have been se- 
cured for the first line and 42 for the 
second. The Lehigh company will be 
remembered as the new independent cor- 
poration which owns half of the stock of 
the Schuylkill Valley Traction Company. 


The former has nearly 1,200 subscribers. 


in Lehigh. 

When the post office engineers of Lon- 
don, England, recently visited the United 
States and inspected the most modern tele- 
phone installations it was not expected 
that their work would have such speedy 
and far-reaching results as it has. Com- 
plaints have now been received in London 
that £1,000,000 of the £2,000,000 voted 
for the establishment of post office tele- 
phones ‘has come to the manufacturers of 
this country, and it is expected that the 
leading municipalities throughout Great 
Britain will follow the example set by the 
government’s engineers. 

A special meeting of the directors of 
the Chicago and the Central Union Tele- 
phone companies was held on Wednesday, 
May 1, in Chicago, Ill., at which time Mr, 
John I. Sabin was elected president of 
both companies, and Mr. John M. Clark, 
president of the Chicago Telephone Com- 
pany, was appointed chairman of the 
board of directors of that company. The 
Central Union is reported to be earning 
five per cent dividends, but has not paid 
any for some time past. It is now be- 
lieved, however, that dividends will be re- 
sumed. The company’s capital is $6,500,- 
000, its bonds $6,000,000, and its float- 
ing debt $1,250,000. The reorganization 
and consolidation plans provide for about 
$10,000,000 in working capital. 
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Automobiles 


Automobiles are soon to be used in the 
postal service of Munich, Germany, and 
it is said that the vehicles employed will 
be electric tricycles. 

It is said that the first automobile in 
the Philippine Islands is an electric ve- 
hicle which was imported for the use of 
the United States Army Signal Corps. 

The city authoritics of Hanover, Ger- 
many, have recently appropriated 80,000 
marks ($19,040) for three automobiles for 
the use of the city’s fire department, pro- 
vided that they prove satisfactory during 
a certain trial period. 

Automobile ordinances in Cincinnati, 
Ohio, fix the speed limit for the city at 
eight miles an hour. Lamps and bells 
are required and no two machines may be 
run abreast without special permission 
from the proper authorities. 


A recent incorporation is that of the 


‘Standard Automobile Company of New 


York City, which has been chartered for 
$125,000 by G. Levy, R. G. Rudd, Jr., and 
others. Its principal office is 20 Clark 
avenue, Jersey City, N. J. 

The officers of the Worcester, Mass., 
Automobile Club for the year 1901 
are: President, J. W. Bigelow; vice-pres- 
ident, Edwin Brown; treasurer, B. A. 
Robinson ; secretary, H. E. Sheland; chief 
marshal, W. J. H. Nourse; consulting 
engineer, M. A. Macker. 

When the New England Electrical Ve- 
hicle and Transportation Company goes 
out of existence, the failure will be most 
felt by the New York stockholders, who 
hold two-thirds of the 223,498 shares of 
stock outstanding. A majority of the 
stockholders has agreed to liquidate. 
The stock was recently selling in 
New York at 214@%%, though the cash 
on hand and real property at cost price 
to the company figure out a liquidating 
value of 3.54 per share, and it is believed 
that the company will pay nearly $5 a 
share at the final closing up of its af- 
fairs, which. was the amount originally 
paid in. Real estate in Boston and New- 
port cost $184,853, and $165,374 has 
been spent in improvements, so that the 
market value of the property has been 
greatly enhanced. Altogether $925,684 
has been expended for vehicles and ma- 
chinery, but what this property will bring 
is unknown. There are outstanding at 
the present time 1,674 subscription cer- 
tificates, representing 26,512 shares of 
stock. 
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' PERSONAL. 

Mr. George G. Blakeslee has been ap- 
pointed gencral manager of the Albany & 
Hudson Railway and Power Company, 
vice Maurice Hoopes, resigned. Though 
Mr. Blakeslee has been identified hereto- 
fore mainly with electric lighting com- 
panies, he is considered a very able elec- 
tric railway man, and has had consider- 
able experience in a general way through 
his connection with the Waterbury Trac- 
tion Company, both before and after its 
absorption by the Connecticut Lighting 
and Power Company. For the last seven 
years Mr. Blakeslee has been identified 
with companies controlled by Mr. A. M. 
Young, especially the East Chester Elec- 
tric Company, Larchmont Electric Com- 
pany, Port Chester Electric Light Com- 
pany, and the Pelham Electric Light and 
Power Company, all of New York. 

Mr. Edward Hansom, president of the 
Havana Electric Railroad Company, re- 
cently returned to Montreal from Cuba 
and states that satisfactory progress has 
been made in building the electric road 
at Havana, about half the line being in 
operation at the present time. Mr. Han- 
som says than in Havana no one walks 
who can afford to ride, adding that there 
are 1,400 licensed cabs and 200 omni- 
buses employed there. 


The marriage of Dr. Cary Talbot 


Hutchinson and Miss Susan Dimock was 
solemnized at the home of the bride’s par- 
ents, Mr. and Mrs. H. T. Dimock, New 
York city, on April 30, the Rev. A. H. 
Judge, of St. Matthew’s church, officiating. 
Dr. Hutchinson is a well-known electrical 
engineer in New York and was recently 
appointed one of the engineers of the 
Rapid Transit Subway Commission. 


Mr. Thomas A. Edison recently enter- 
tained Signor Marconi and a party of New 
Yorkers at his factory in Orange, N. J. 
The party included, among others, John 
Bottomley, a nephew of Lord Kelvin; H. 
A. Hemphill, of the Norfolk & Western 
Railroad ; David Young, second vice-presi- 
dent of the North Jersey Street Railway, 
and Frank Brewer, of the Orange Moun- 
tain Traction Company. 

Mr. George R. Scrugham is the new 
president and general manager of the Cin- 
cinnati, Ohio, & Eastern Electric Railway 
Company, which is about to build an elec- 
tric railway eastward from Cincinnati. 
Mr. Scrugham was for 10 years connected 
with the Creaghead Engineering Com- 
pany, of Cincinnati, as its general super- 
intendent, and has had a varied experience 
in the electrical field. 


Mr. R. E. Danforth, who was for several 
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years superintendent of the street railway 
system of Buffalo, N. Y., has accepted 
the position of general manager of the 
Lake Shore Electric Railway Company, 
of Lorain, Ohio, which is a consolidation 
of the Lorain & Cleveland Railway, San- 
dusky & Interurban Railway, and the 
Sandusky, Norwalk & Southern Railway 
companies. 


Mr. S. R. Smith has resigned from the 
superintendency of the Black River Trac- 
tion Company, of Watertown, N. Y., to 
become general manager of the Cincinnati, 
Columbus & Southern Railway Company, 
of Columbus, Ohio. His successor will 
be Mr. Henry Le Febre, who was formerly 
manager of the Harmon Machine Com- 
pany. 

Mrs. P. D. Armour, of Chicago, Ill., 
has announced a further gift to the Ar- 
mour Institute of a building which will 
cost $500,000. This last benefaction is 
separate from the gift of $1,000,000 made 
the day before by Mrs. Armour and her 
son, Mr. J. Ogden Armour. 

Mr. Charles Currey, recently general 
superintendent of the Cleveland, Ohio, 
Electric Railway Company, has been ap- 
pointed general manager of the Toledo & 
Monroe Railway Company, which is con- 
structing a road from Toledo to Detroit, 

Mich. 

Sir William C. MacDonald has added 
$150,000 to his former benefactions to 
McGill University, in Montreal, Canada, 
to establish on a firm financial basis the 
chemistry, physics and mining depart- 
ments, and to endow a chair of botany. 

Mr. Louis H. Mountney, of Philadel- 
phia, Pa., late superintendent of the 
Springfield, Ohio, Traction Company, has 
been appointed superintendent of the 
Lima Electric Railway and Light Com- 
pany, vice J. E. Townsend, resigned. 

Signor Guglielmo Marconi recently left 
for Europe on the Campania, and before 
leaving stated that he is associated in no 
way whatever with any American company 
having for its object the development of 
wireless telegraphy in this country. 

Mr. James F. Heyward, late general 
manager of the City and Suburban Rail- 
way Company, of Baltimore, Md., has 
established himself as a railway engineer 
with offices in the Washington Building, 
New York city. 

Mr. J. B. Houseman, of St. Louis, Mo., 
has recently been appointed general man- 
ager of the Garrett, Albany & Northern 
Indiana Electric Railway Company, of 
Auburn, Ind. 

Mr. William R. Abery, auditor of the 
Cincinnati, Ohio, Traction Company, re- 
cently resigned his position after a service 
of nine years and has retired from active 
business. 
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Recent F lectrical 
Patents AAA 


Another patent has been taken out by 
Mr. William F. Bossert, of Utica, N. Y., 
on electric switches, the aim being, as in 


his other inventions described in the 
ELECTRICAL Review, to improve their 
construction. In the present instance, 
the clips which receive the knife blades 
are formed of a single piece of metal, 
preferably a single strip doubled together, 
the terminals being spaced a sufficient dis- 
tance apart to receive the blade and hav- 
ing their lower portions bent at right 
angles to form an arm that is secured to 
the insulating base. A set screw passes 
through the base and extends to a suitable 
height between the clips to form a stop 
that limits the inward movement of the 
blade. The inventor has also improved 
the connection between the handle cros- 
bar and the blades by constructing the 
ends of the blades with an undercut notch 
which receives the head of a fastening 
bolt that passes through the bar. 


Mr. George Westinghouse has obtained 
control of another patent on an improve- 
ment in glower lamps, the present inven- 
tion, patented by Mr. F. M. Goddard, re- 
lating more particularly to a novel con- 


GLOWER Lamp HEATER. 


struction of heater for the glower. It 


consists substantially of a thin plate or 
disk made of insulating material and hav- 
ing grooves cut transversely across one 


face. The edge of said disk is provided 
with projections and the conducting wires 
are secured to the opposite ends of the 
disk. The heating conductor is fastened 
at one end to one conductor wire, and 18 
wound through successive grooves in the 
face of the plate by looping it around the 
projections at the end of the same, the 
opposite end being likewise secured to the 
other terminal wire. The grooved sur- 
face is then covered with a paste of mate- 
rial similar to that of the disk, and the 
whole is heated until said paste is hard- 
ened. 


=> e 

The engagement of Signor Guglielmo 
Marconi, the wireless telegraphy inventor, 
to Miss Josephine Bowen Holman, 
daughter of the late Justice J. A. Hol- 
man, of the Supreme Court of Indiana, 
is announced. The marriage will take 
place next Fall in either New York or 
Indianapolis. ; 
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BY KEMPSTER B. MILLER. 


There has recently developed, however, 
a strong tendency on the part of the Bell 
and the independent companies to build 
central offices with a much larger equip- 
ment than 6,000. The Cuyahoga Tele- 
phone Company, of Cleveland, is now 
equipped with a multiple board having a 
capacity of nine thousand six hundred 
(9,600) lines installed, and with an ulti- 
mate capacity of about twenty thousand 
(20,000). The board at Paris, France, 
equipped by the Western Electric Com- 
pany, has a present capacity of something 
like nine thousand three hundred (9,300) 
lines, and the Kinloch Telephone Com- 
pany, of St. Louis, Mo., has a present 
equipment of eight thousand eight hun- 
dred (8,800) lines. I am informed that a 
number of exchanges operated by the 
Bell company are now being planned or 
built, having a capacity of nine thousand 
(9,000) lines and upward. 

I believe fully that the future systems 
in large cities will be operated with fewer 
and fewer central offices and consequently 
with larger switchboards. This belief is 
rendered tenable by the present tendency 
of operating companies and also recent im- 
provements in switchboards by which the 
mechanical limitation of six thousand (6,- 
000) lines is removed and by which as many 
as twenty-five thousand (25,000) lines can 
be handled in a single straight multiple 
switchboard and even as great a number as 
one hundred thousand (100,000) lines by 
the use of systems now shown to be prac- 
ticable for a smaller number. 

The fundamental object of the multiple 
switchboard is to place within reach of 
every operator a line terminal or spring 
jack, as it is called, for every subscriber’s 
line entering the exchange. As is well 
known, the switchboard is divided into 
sections, each section being of such size 
as to allow an operator, without undue 
exertion, to reach over its entire surface. 
On each section are placed a certain num- 
ber of line signals, by which the subscriber 
is enabled to attract the attention of the 
operator and a corresponding number of 
line jacks, by means of which the oper- 
ator may make the initial connection with 
that line in response to such signals. 
These jacks, which are associated with the 


line signals, are termed answering jacks. . 


In addition to the line signals and an- 
swering jacks are provided what are 
termed multiple jacks, there being one of 
these on each section for every line in the 
exchange. To express this in a different 
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way; the various lines entering the cen- 
tral office are divided up into suitable 
groups, these groups terminating in line 
signals and answering jacks at the various 
sections of the multiple switchboard. In 
addition to this, all the lines entering an 
exchange are carried to every section of 
an exchange, each line terminating in 
every section in a multiple jack. An oper- 
ator seated at any section, in response to 
a display of one of her line signals, inserts 
one plug of a pair into the corresponding 
jack, and having ascertained the number 
of the subscriber desired inserts a corre- 
sponding plug of the pair into the multiple 
jack of the subscriber called for. As every 
subscriber’s line has a multiple jack at 
every section of the switchboard, any oper- 
ator is able to complete by herself any con- 
nection called for at her board. 

The size of the section is limited by the 
reach of the operator, and it is this fact 
that places a mechanical limit to the size 
of an ordinary multiple switchboard. It 
has been found impracticable in most 
cases to place the jacks closer than on 
half-inch centres, and under these condi- 
tions no more than six thousand (6,000) 
of the multiple jacks could be placed, in 
addition to the other apparatus, within the 
space afforded by one section. 

Two distinct methods have been fol- 
lowed with the intent of removing this 
limit. Each has been productive of ex- 
cellent results; each has been used separ- 
ately, but up to the present time they have 
not both been incorporated into the same 
installation. The first of these methods is 
an obvious one and contemplates the re- 
duction in the size of the spring jacks 
with a view to getting more of them within 
the reach of the operator. The mechanical 
difficulties in this line have been great, 
owing to the fact that the circuits of the 
switchboard were so complicated as to re- 
quire three, four and sometimes even five 
contacts to each spring jack. The West- 
ern Electric Company, in the Paris board, 
succeeded in reducing the dimensions of 
the jack to three-eighths of an inch (3% 
inch) centres, both horizontally and ver- 
tically, and thus rendered practicable the 
installation of a switchboard having a 
capacity for considerably over nine thou- 
sand (9,000) lines. I believe that there 
are other boards which have been installed 
with success having this size of jack, and. 
that others are at present in course of 
construction for large cities in this coun- 
try. This jack had three contacts, and I 
believe is the smallest that has ever been 
put into extensive use. 

Quite recently the company with which 
I am connected has perfected a system of 
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circuits for a multiple switchboard so 
simplified that only two contact points are 
required for each jack; that is, merely a 
tip spring and sleeve, these two contacts 
always standing open and never engaging 
each other. By the use of this two-wire 
system, it is perfectly practicable to build 
the jacks on one-quarter-inch centres, hori- 
zontally and vertically, and thus place 
within the reach of a single operator no 
fewer than 25,000 lines. 

The second method of increasing the 
possible size of multiple switchboards was 
devised by Mr. M. G. Kellogg, and is now 
working in two large exchanges in this 
country. In this system, which is known 
as the divided multiple system, the sw#tch- 
board and lines are divided each into four 
divisions. The switchboard consists of 
four multiple boards, all in the same office, 
and to these is connected one of the 
groups of lines, in the same manner as if 
they were in separate exchanges. With 
this arrangement, if no further provisions 
were made, it would be possible for any 
subscriber in one division to obtain a con- 
nection with any other subscriber in his 
own division, but not with any one in any 
of the other three divisions. In order to 
enable any subscriber, in, say, the A di- 
vision, to obtain a connection with a sub- 
scriber in the B, C or D division, means 
are provided, not for trunking between the 
divisions, but for enabling the calling 
subscriber to signal directly to one of the 
operators in the division in which the line 
of the called-for subscriber belongs. This 
necessitates the use of four line signals and 
four answering jacks for each line, one of 
each in each division, and of means where- 
by the subscriber may display any one of 
the signals to the exclusion of the others. 
Instead of trunking between exchanges, 
therefore, the subscriber sends his call di- 
rectly into the division of switchboards to 
which the desired subscriber belongs. 

By the use of this divided multiple 
switchboard it is seen that the ultimate ca- 
pacity of any exchange is increased ap- 
proximately fourfold; not quite this, how- 
ever, because the extra line signals and 
answering jacks take up a portion of the 
room which would otherwise be available 


for the multiple jacks. 

The significance of what I have said 
concerning the two methods of increasing 
the size of multiple switchboard will now 
be apparent. If the four division exchange 
were installed on one-quarter-inch centres, 
the capacity of such an exchange would be 
something over 90,000 lines operating 
without giving the operator as great a 
reach as they have at present in some mul- 
tiple switchboards, and between the sub- 
scribers of this mammoth exchange there 
would be no trunking whatever. 
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National Electric Light Association’s 
Convention. 


As has been announced already, the 
twenty-fourth convention of the National 
Electric Light Association will be held at 
Niagara Falls, N. Y., on May 21, 22 and 
23. The meetings will take place in the 
auditorium of the International Hotel, this 
hotel having been reserved for those at- 
tending the meetings. Rates have been 
made, upon the American plan, of $5 per 
day for rooms with bath attached, and $4 
per day for rooms without bathroom. 
The various railway passenger associations 
covering the territory east of the Missis- 
sippi River have granted rates of one-and- 
one-third first-class single-trip fares for 
the round trip to Niagara, on the certifi- 


cate plan. Arrangements have been made 
with the New York Central Railroad to 
attach extra cars to the trains leaving 
New York at 8.30 a. m. (Empire State 
Express) and 8 p. M. (Pan-American 
Express), Sunday and Monday, May 19 
and 20, for the accommodation of visitors. 

The programme, so far as it has been 
announced, is as follows: 


Papers—“Arc Lighting at the Beginning 
of the Twentieth Century,” by H. W. Hill- 
man; “The Practical Side of the Incandes- 
cent Lamp,” by F. W. Willcox; “The Fore- 
see (4-C) System of Charging,” by Louis R. 
Wallis; “A Station Load Diagram,” by C. R. 
Van Trump; ‘Distribution of Current at 
High Potential in New: York City,” by Cal- 
vin W. Rice; “Storage Batteries in Central 
Stations,” by Augustus Treadwell, Jr. 

REPORTS will be presented by Committees 
on Grounded Circuits, Rules for Electrical 
Construction and Operation, Standard Can- 
dle-Power of Incandescent Lamps, Photo- 
metric Values of Arc Lamps, Analysis of 
Flue Gases, the Legislation Regarding 
Theft of Current, Amendments to By-Laws, 
Amendments to Freight Classification of 
Electrical Apparatus, Legislative Policy, 
Uniform Accounting. The topic, “Steam 
Heating from Central Stations,” will be dis- 
cussed. 


All indications point to an unusually 
large attendance, both on account of the 
interesting programme presented and the 
selection of Niagara Falls, which is con- 
veniently situated with reference to the 
Pan-American Exposition at Buffalo, as 
the place of the meeting. 


<D i 
Wall Street and the Electrical 
Stock Market. 

On the New York Stock Exchange, 
General Electric closed the week at 227 
bid and 228 asked, showing a gain of 114 
points. Metropolitan Street Railway, of 
New York, closed at 16914 bid and 170 
asked, showing a loss of 35% points. 
Brooklyn Rapid Transit closed the week at 
83% bid and 8334 asked, indicating a loss 
of 1% points. Third Avenue Railroad, of 
New York, closed at 124 bid and 126 asked, 
showing a loss of 1 point. Manhattan 
Railway, of New York, closed at 12614 
bid and 12614 asked, indicating a loss of 
21⁄4 points for the week. 

On the Boston exchange, American 
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Telephone and Telegraph closed the week 
at 175 bid and 177 asked, showing no 
change for the week. Erie Telephone 
closed at 59 bid and 60 asked, indicating a 
loss of 1 point. 

Wall street, May 4. 
> 
Telephone and Railway Signaling. 

To THE EDITOR oF THE ELECTRICAL REVIEW: 

Nearly every block station on the Erie 
Railroad Company’s system is now 
equipped with its telephone, and the work 
of equipping all the stations is rapidly 
approaching completion. 

It is found that the telephone is a most 
useful adjunct to the block-signal system. 
Attached to the wall of the block tower, 
with its two-way spring switch ready to 
throw it into the bell circuit on either side, 
it is to the signalman a quick and relia- 
ble means of verifying signals. It is at 
his service at any and every moment, and 
there is no need for his waiting under 
compulsion, as is generally the case on 
the telegraph wire, until the despatcher 
has given “OQ. K. and Complete” to a 
train order, or has raised some otherwise 
busy man up the road to get a train report. 
The value of the feeling of security with 
which it imbues the signalman is ines- 
timable. 

As special training is not necessary for 
its use it opens to the company a large 
field from which to recruit their force of 
signalmen, and also places in their hand» 
one more line of occupation in which to 
use faithful but unfortunate employés 
who have become crippled in the train 
service, and thus incapacitated for service 
requiring heavy physical exertion. Such 
men, by reason of their active connection 
with the train service, bring to their new 
duties an experience which makes them 
doubly valuable. In many instances the 
telegraph becomes superfluous after the 
installation of the telephone, by reason of 
the location of the block station at a point 
where the ability to place train orders 
would be of no value. While we have not 
yet reached the point attained by a certain 
western road which has applied the tele- 
phone to the despatching of trains over a 
short but unusually busy section of track, 
still we feel that the possibilities are far 
from being realized. 

Considering the trifling amount of 
training necessary to develop a first-class 
telephone operator as compared with the 
one or two years’ practice which the 
Morse operator must undergo before being 
able to handle even the lightest work, it 
would seem that good policy demands that 
the railroad manager shall look with favor 
upon the telephone, and welcome it as a 
companion, if not a substitute, to the tele- 
graph in the field of formal communica- 


tion. F. L. BLENDINGER, 
Superintendent of Telegraph, 
Erie Railroad Company. 
April 20. 
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An Editorial Visit to the Pan- 
American Exposition. 

About forty of the editors of the lead- 
ing daily and weekly publications of New 
York city visited Buffalo on Saturday of 
last week and inspected the Pan-American 
Exposition. The party was under the 
personal guidance of Mr. George H. Dan- 
iels, general passenger agent of the New 
York Central & Hudson River Railroad, 
and was taken to Buffalo in special cars 
attached to the Pan-American Express, a 
magnificent train, second only to the 
famous Empire State Express in its equip- 
ment and speed. 

The most attractive feature of the visit 
to the exposition was the electrical illumi- 
nation Saturday night, which impressed 
every one of the observing editors. It was 
a beautiful example of decorative electric 
lighting, and it was the opinion of all that 
this could not fail to prove of great in- 
terest to visitors from every country. 
Niagara Falls power station was visited 
and a ride taken over the Gorge Road, fol- 
lowed by luncheon at the Prospect House, 
Niagara Falls. The visit to the power- 
house was not without an awe-inspiring 
effect on the metropolitan scribes, who 
promptly realized that an immense indus- 
try had suddenly sprung into life here al- 
most before they realized it and of great 
magnitude, while unique. 

A very enjoyable dinner was tendered 
the editors at the Hotel Iroquois by the ex- 
position company on Saturday evening, and 
Sunday evening the associated newspapers 
of Buffalo also tendered a dinner, Presi- 
dent Milburn, of the exposition com- 
pany, presiding over the first, and Mr. E. 
H. Butler, of the Buffalo News, presiding 
at the newspaper dinner. l 

It is probable that a more representative 
gathering of New York editors never vis- 
ited, in a body, any interior city than the 
gentlemen who accompanied Mr. Daniels 
to Buffalo on this occasion. A few of those 
in attendance were W. Van Benthuysen, 
editor World; James C. Garrison, city 
editor Press; H. M. Stegman, city editor 
Tribune; T. E. Niles, managing editor 
Mail and Express; Hammond Lamont, 
managing editor Evening Post; Frank W. 
Mack, superintendent Associated Press; 
William Cullen Bryant, president New 
York Press Club and editor Brooklyn 
Times: John A. Sleicher, editor Leslie's 
Weekly; Gilbert Evans, managing editor 
Brooklyn Eagle; Oscar K. Davis, editorial 
department Sun; Henry Tyrrell, editor 
Judge; Richard Le Gallienne, London 
Chronicle, and Major J. B. Pond, the 
author of “Eccentricities of Genius.” Mr. 
Daniels was accompanied by Mr. E. 
Richards, Mr. C. E. Lambert, Mr. C. R. 
Wager, Mr. J. E. Root, Mr. H. Parry and 
Mr. C. J. Laing, of railroad circles. 

One pleasant feature of interest was 
the presentation of souvenirs of the occa- 
sion to the host, accompanied by enter- 
taining but brief speeches. Mr. George 
Urban, of Buffalo, accompanied the party 
to Niagara Falls and explained the details 
of the great electric power-house to the 
visitors. 
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Steam Heating from Central Stations. 


Of late years much interest has grown 
up in electric lighting and power circles 
regarding the opportunities of disposing 
of the only by-product of an electric sta- 
tion—hot exhaust steam—at a profit. Of 
the several systems that have been devised 
to accomplish steam heating over widely 
extended areas by means of pipe lines fed 
from a central station that of the Ameri- 


ECONOMIZING COIL FOR STEAM HEAT SYSTEM. 


can District Steam Company, Lockport, 
N.Y., here illustrated, has won much favor. 

The system of return mains formerly 
much in use has been discarded in favor 
of economizing coils, one of which is illus- 
trated in the accompanying engraving, 
into which the water of condensation from 
the piping and heater system in the build- 
ings connected is discharged. This coil, 
which has a continuous circulation, is 
placed in a tin-lined box having an out- 
let for hot air through a register in the 
floor above. While it does not increase 
the cost of piping in a building it adds 


PIPE CASING FOR 


no little to the direct effectiveness of the 
heating produced. Water leaving the coil 
can be used for any purpose for which hot 
water is desirable, or can be piped into the 
sewer. It is claimed that about 20 per 
cent less steam is required for the heating 
of a building piped with these coils than 
where more antiquated systems are em- 
ployed. 

In the installation of the system an 
automatic device, known as a variator 
with a flexible copper diaphragm, is in- 
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stalled at frequent intervals to take care 
of expansion and contraction in the line 
pipe. No packing is required; it is a 
fixed point from which services are taken 
and manholes are dispensed with. Its 
outer construction is well shown in the 
accompanying illustration. ` 

The standard system of insulation 
against: loss of heat that has been adopted 
by the company is shown in the illustra- 
tion herewith. The iron pipe used 
for conducting steam is covered 


with asbestos and 
is enclosed in a § 
round tin-lined — 
wooden easing, having 
a shell four inches 
thick and a dead air- 
space of about one | 
and one-half inches between the tin and 
the asbestos covering of the pipe. This 
method has been adopted by the com- 
pany after numerous experiments and 
practical tests on almost every variety 
of insulation known, and is considered by 
it the best. The pipe casing is made of 


LIVE Steam PIPES. 


selected timber, thoroughly dried and cut 
into staves with a tongue and groove run- 
ning their full length. These are placed 
in a banding machine, where they are 
firmly bound together by stout galvanized 
steel wire spirally wound around the 
wooden casing at such a tension as to sink 
it well into the wood. The outside of the 
casing is covered with asphaltum, pitch 
and sawdust. After receiving its tin lin- 
ing and having tenons and mortices cut 
on the ends it is ready for use. It is 
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claimed that this method of insulation has 
reduced condensation and radiation losses 
at full delivery to from one-quarter of one 
per cent to six per cent per mile of pipe, 
varying according to the size of the mains. 

The water heaters illustrated are de- 
signed for use in heating water for domes- 
tic purposes, hotels, etc., where large 
quantities of hot water are required. The 
general method of laying pipe line, with 
the variators and manhole curb at street 
intersections and the special anchorages 
adopted, also tile underdrainage, is 
simple and easily understood. It is 
stated that the durability of this system 


WATER HEATER FOR STEAM HEAT SYSTEM. 


has been satisfactorily tested by 23 years’ 
service at Lockport, N. Y., and by lesser 
periods in 150 other cities and villages. 
It is claimed by the manufacturers that 
in the case of electric stations the economy 
to be effected by selling exhaust steam for 
heating purposes is much greater than 


VARIATOR FOR STEAM PIPE LINES. 


that attained by condensing. The ques- 
tion of added revenue to be derived from 
the sale of exhaust steam is one that ap- 
peals directly to every business manager 
or superintendent of an electric power 
station to-day. 
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The Mercantile Electric Company. 


Another evidence of the growth of St. 
Louis as a distributing centre for the large 
and rich country tributary to it, generally 
known as the South and Southwest, and 
also bearing testimony to the rapidly in- 
creasing trade in electrical supplies, is the 
recent incorporation of the Mercantile 
Electric Company, of that city. 

It has been started upon a sound finan- 
cial basis and its officers are men long 
identified with the electrical trade. It has 
accepted the exclusive agency for the West- 
ern Electric Company, of Chicago and 
New York, with which it is closely iden- 
tified, for the entire southwestern terri- 
tory. 

The building occupied by it is in it- 
self an index of the thorough preparation 
this new company has made to handle the 
business in this field. A short description 
of the group of buildings, one of which is 
here illustrated, will prove interesting, as 
there are probably no other buildings in 
the country having superior facilities for 
the rapid transfer and shipment of mer- 
chandise. 

The buildings are grouped about the 
mouth of the tunnel and at the terminus 
of the elevated structure, through and over 
which all freight from the East must pass 


that enters the city. The tracks of the 
western and southern lines extend to the 
same point, which is known as Cupples 
Station. This station has become a fea- 
ture of St. Louis, and well known through- 
out the transportation world. The occu- 
pants of the buildings comprising the 
Cupples group have direct access to the 
tracks of all the roads. Goods arriving in 
carload lots from any point in the United 
States are placed at the receiving door of 
the parties to whom they are consigned, 
dispensing with all hauling and requir- 
ing the goods to be handled but once. 
Shipping in carload lots is accomplished 
in like manner, cars being provided and 
placed at the disposal of the shippers on 
short notice. Small consignments and 
shipments are handled on a similar plan, 
except that instead of a freight car, a 
hand-truck, owned and controlled by the 
railroad company, is used. The goods are 
placed by the shippers, properly marked, 
upon these trucks which are handled en- 
tirely by the employés of the railroad 
company. 

The aggregate daily tonnage at this sta- 
tion is over 2,000 tons, equal or exceeding 
that of almost any one of the freight 
depots of the country. 

The workings of this system are always 
more or less interesting to the business 
public, and the Mercantile Electric Com- 
pany extends to all an invitation to in- 
spect its building, and to see the same in 
practical operation. 

The officers of the company have pro- 
vided ample quarters for the large stock 
they intend to carry, embracing everything 
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used in the business of electrical construc- 
tion, and, aided by their shipping facili- 
ties, are in position to give prompt service, 
and should soon establish for the company 
a reputation that will be a credit to the 
electrical trade. 


<> 
Boston Elevated Railway Opened. 


The Roxbury division of the Boston, 
Mass., Elevated Railway was opened for 
service between the Pleasant street station 
of the subway and a point on Ruggles 
street on the afternoon of May 1. The 
time made was very slow in order to allow 
observances of the clearances on the way 
out. The run back was made in some- 
what quicker time and it is believed that 
very fast time will be possible on that sec- 
tion of the line. The party which opened 
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A New Interior Telephone. 

In this progressive age, when every 
minute saved to the head of an establish- 
ment and to his employés is of vast im- 
portance in determining his dividends, 
and where labor and time-saving devices 
are eagerly sought after by all classes of 
business, it requires no very great effort 
to influence the business man to adopt 
the interior telephone as his means of 
communicating with the different depart- 
ments or floors of his establishment. To 
be able to sit at one’s desk and communi- 
cate instantaneously with any or all of the 
heads of departments or employés is a 
convenience that can hardly be estimated 
in dollars and cents. 


TERMINAL SHIPPING FACILITIES OF THE MERCANTILE ELECTRIC COMPANY. 


the system included Superintendent Neff, 
Division-Superintendent A. T. Tomlin- 
son, Electrician Winsor, and Engineers 
Leadley, Cutter, Ostrup and others. 

On the evening of April 30, the new 
elevated system over the subway incline 
near the north station was inaugurated 
with a train of three cars and though no 
trains are as yet running through at speed 
the opening was considered satisfactory by 
the officials of the road. At one portion 
of the system near the Haymarket Square 
station there was a break in the power rail 
so that it was impossible to work the cars 
past the point except by towing. Mr. 
Stuart Neff, the superintendent of the 
elevated railway, who has charge of the 
new electric equipment, is a graduate of 
the Rensselaer Polytechnic Institute and 
is considered a very able railroad man, 
having served a number of years in impor- 
tant and responsible positions with other 
railroad companies. 


This condition can be reached only 
through complete intercommunicating 
service. The importance of these systems 
and the great amount of service they give 
justify the use of the very best class 
of apparatus. Telephone manufacturers 
have hitherto belittled the importance of 
this class of instruments and much 
cheaply constructed apparatus has been 
placed on the market. Cheap instruments 
are also apt to be followed by cheap wiring 
and unreliability to the great detriment 
of interior systems in general. Heads of 
large business houses, however, have found 
out that an interior telephone should be a8 
constantly reliable and ready for service 
under all conditions as, for example, 8 
speaking tube; but when in working order 
a telephone is far more efficient than & 
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speaking tube can possibly be, besides 
being available in many places where a 
speaking tube is not. 

To meet this demand for a thoroughly 
reliable interior telephone service the 
Century Telephone Construction Com- 
pany, of Cleveland, Ohio, has engaged in 
the manufacture of an instrument as care- 
fully constructed as though intended for 


Fie, 1.—FuLL METALLIC Circurr CIRCULAR 
SWITCH. 


the most exacting exchange service, com- 
bining its high-grade transmitter, double- 
pole receiver, and full metallic circuit 
switch. 

But privacy is desired as well as relia- 
bility. To best insure this result full metal- 
lic circuits are as desirable as high-grade 
instruments. They cost but a trifle more 
than the common return plan of wiring, 
while, as a rule, they add 100 per cent to 
the efficiency of the plant. Fig. 1 illus- 
trates a full metallic circular switch for 
this work. The lever arms are insulated 
from each other by hard rubber, and are 
entirely self-contained, while a strong 
rubbing pressure on the studs prevents 
the accumulation of dust and insures a 
reliable contact at all times. As each 
circuit is entirely discopnected from any 
others than the one in use on the same 
line with it, the system is entirely free 
from cross-talk where full metallic cir- 
cuits are used, so that in a 10-point system 
it is possible for 10 telephones (five con- 
versations) to be in use at the same time 
without the slightest interference. 

One of the most attractive features 
about this switch is that it need not be 
complicated by the use of self-restoring 
devices which are almost certain to get 
out of order, and which are not necessary 
in intercommunicating work. In this 
system if the switch should not be re- 
turned to the home number after a conver- 
sation has been finished, no harm would 
be done as that station and no other than 
the one wanted can still be called from 
any other station, the wiring being so 
arranged that the bell is on its home num- 
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ber when the receiver is hung up; which 
is a very essential feature in a full metallic 
system. 

In order to call a station it is only nec- 
essary to move the lever around to the 
point desired and push a button which 
rings the station wanted. When the con- 
versation is finished the lever can then be 


Fig. 2.—WaALL SET WITH TEN- 
Pornt SWITCH. 

left at that number and the station still 

be called, just as though it had been re- 

turned to the home number. 

Fig. 2 illustrates a wall instrument ar- 
ranged for a 10-point switch. This is 
the same switch already shown in Fig. 1, 
the call being made by a push-button in 
the bottom of the box as shown in the cut. 

The woodwork of this box is either 


Barrany 
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Fic. 5 — DIAGRAM OF MRTALLIC CIRCUIT INTERIOR TELEPHONE SYSTEM. 


golden Flemish oak or walnut, and its 
design is very-neat and compact as it only 
occupies a space of five by seven inches. 

In Fig. 3 is shown a design of another 
wall instrument in which the talking bat- 
tery is placed in the instrument itself with 
a common central battery for calling. 

Fig. 4 shows a desk set with the switch 


Fig. 3.— WALL SET WITH 
TALKING BATTERY. 
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mounted directly on the base. The handle 
is of polished hard rubber and all metal 
parts are heavily nickled. 

As already stated, all of the above in- 
struments are equipped with long-distance 
transmitters and double-pole receivers, and 
if necessary to switch the interior system 
to the regular exchange line they talk as 


MOUNTED ON BASE, 


well as the regular exchange instruments 
connected with it. 

Fig. 5 is a diagram of a metallic circuit 
system which only requires the use of one 
pair of wires for each telephone. These 
should be run in cables of No. 22 con- 
ductor B. & S. gauge. In addition there 
are two battery wires, used for ring- 
ing, which are common to all the instru- 


EEE. BD) 2) aD 


—— =: 


ments, but which are cut out of circuit 
when the hook comes up. These battery 
wires should not be smaller than No. 16 
copper and should not, as a rule, be placed 
inside the cables. 


Aluminum was discovered by Wohler in 
1828. 


Fig. 4.—DEskK SET WITH SWITCH 
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Corporation 
News «4 # 


CoLuMBUs, OHIO — Pixley Electrical 
Company. $1,000. 


SEBREE, Ky.—Sebree Independent Tel- 


$5,000. 


GLEN WILLIAMS, CANADA— Georgetown 
Eletric Light Company. $40,000. 


AKRON, OH1o—Akron South Side Belt 
Line Railway Company. $10,000. 


ephone Company. 


(TREENSFORK, INpD.—Greensfork Cooper- 
ative Telephone Company. $4,000. 


Port CLINTON, Ou1o—Port Clinton 
Home Telephone Company. $40,000. 


NEWARK, Outo—Newark, Zanesville & 
Coshocton Traction Company. $10,000. 


ASHLAND, Onto—The Star Telephone 
Company has increased its capital stock 
from $50,000 to $100,000. 


COOKEVILLE, S. C.—The Overton Tele- 
phone Company has increased its capital 
stock from $5,000 to $25,000. 

LOUISVILLE, Ky.—Louisville & West 
Point Electric Railway Company. $5,- 
000. W. L. Weller, president. 


BRIDGEPORT, OH10—The Belmont Tele- 
phone Company has increased its capital 
stock from $15,000 to $75,000. 


GoLDEN, ILL. — Houston Telephone 
Company. $2,500. Incorporators: T. J. 
Downing, L. W. Miller and others. 


Fort Wayne, Ixp.—Fort Wayne, Day- 
ton & Cincinnati Traction Company. $1,- 
000,000. Incorporators not named. 


CARMEL, Ixp.—Carmel Mutual Tele- 
phone Company. $5,000. Directors: K. 
B. Murville, E. H. Collins and others. 


FRASERVILLE, CaNADA—Rimouski Elec- 
trie Company. $100,000. Incorporators: 
Thomas Lebel, J. N. Poulinot and others. 


VERSAILLES, INb. — Versailles Tele- 
phone Company. $5,000. Incorporators: 
A. Popper, J. W. Mills and Louis Straus. 


Cuicaco, ILL. — Benjamin Electric 
Manufacturing Company. $2,400. In- 
corporators: W. C. Jones, C. B. Camp and 
others. 


ELIZAVILLE, [Np.—Elizaville Coopera- 
tive Telephone Company. $400. Direc- 
tors: N. M. Hardin, A. W. Cash and 
others. 


OTTawa, CaNaDAa — Glen Tay Power 
Company. $50,000. To produce and dis- 
tribute electricity for light, heat and 
power. 


DayroN, Onto—Dayton & Richmond 
Traction Company. $10,000. Directors: 
D. T. Baker, A. C. McDonald, C. J. Hall 
and others. 


Riversipe, CaL. — Riverside Power 
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Company. $250,000. Directors: C. W. 
Rogers, J. H. Barbour, I. D. Rogers and 
others. 


TRENTON, N. J.—East Jersey Light and 
Power Company. $250,000. Incorpora- 
tors: A. M. Reed, George Holmes, B. F. 
De Frice. 


PorTLAND, Me.—International Storage 
Battery Companv. $1,000,000. Presi- 
dent, Frank I. Moore; treasurer, J. E. F. 
Connelly. 


Lonpon, Orro—Madison-Clark Tele- 
phone Company. $75,000. Incorpora- 
tors: W. M. Jories, R. W. Boyd, A. S. Bell 


and others. 


ToLevo, 01110—Toledo & Findlay Trac- 
tion Company. $1,500,000. Incorpora- 
tors: George B. Kerper, Henry Burkhold 
and others. 


CHICAGO, ILt.—Independent Telephone 
Construction Company. $2,500. Incor- 
porators: J. P. Harrold, W. Mannhardt, 
W. E. Caylor. 


WILLOWBRANCH, IND.—Farmers’ Tele- 
phone Company. $10,000. Incorpora- 
tors: T. A. Seaman, J. W. Patterson, K. 
A. McCormick. - 


Bootusay, Mer.— Boothbay Harbor 
Light, Heat and Power Company. $10,- 
000. President, K. H. Richards; treas- 
urer, C. J. Marr. 


PERTH AMBOY, N. J.—Seabvard Tele- 
phone Company. $10,000. Incorpora- 
tors: C. K. Seaman, J. M. Glenn, W. B. 
Pratt and others. 


Canton, Onto — Canton-Akron Rail- 
way Company. $600,000. Incorporators: 
William H. Hoover, W. A. Tucker, A. C. 
Brant and others. 


PARKERSBURG, Iowa—?Parkersbug Tele- 
phone Company. $10,000. Incorpora- 
tors: G. G. Biekely, C. F. Bennett, R. F. 
Camp and others. 


East LIVERPOOL, OH10—Ohio River & 
Norristown Railroad Company. $10,000. 
Incorporators: W. S. Snyder, G. R. Long, 
W. E. Nye and others. 


AUSABLE, N. Y.—Ausable Electric 
Tight and Power Company. $25,000. 


Directors: James Rogers, George Cahoon, 
H. G. Rogers and others. 


EDGERTON, PIPESTONE County, MINN. 
—Enterprise Telephone Company. $50,- 
000. Directors: Edward Yocum, E. W. 
Davies, C. G. Brady and others. 


HAVERHILL, Mass.—Haverhill & Plais- 
tow Street Railway Company. Capital 
not stated. Directors: W. B. Lovell, I. M. 
Heath, R. N. Elwell and others. 


Avausta, Mr.—United States Con- 
struction and Engine Company. $1,000,- 
000; paid-up capital, $500. President, 
L. M. Foster; treasurer, H. J. Livermore. 


ELLswoRrTH, Me. — Ellsworth Manu- 
facturing Company. $10,000. To manu- 
facture and deal in automobiles. Presi- 
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ee L. F. Giles; treasurer, H. C. Strat- 
on. 


FRENCHTOWN, N.J.—Frenchtown Elec- 
trical Construction Maintenance Com- 
pany. $50,000. Incorporators: P. J. 
eal Franklin Dewsnap and J. S. Gil- 
ert. 


LOUISVILLE, Ky.—The Louisville Anch- 
orage & Pewee Valley Electric Railway 


Company has increased its capital stock . 


from $10,000 to $34,000. H. H. Bechtel 
president. 


THE Daves, Ore.—Interstate Power 
Company. To operate an electric light 
plant. Capital not stated. Incorpora- 
tors: E. Kurtz, E. M. Williams, M. A. 
Vogt and others. 


CoLUMBUs, OHIO — Columbus, Dela- 
ware & Marion Electric Railroad Com- 
pany. $1,000,000. Incorporators: S. T. 
Everett, H. C. Parke, J. W. Holcomb, D. 
C. Beggs and others. 


East WIinpsor, Ct.—East Windeor 
Street Railway Company. $24,000, with 
privilege to increase to $100,000. Incor- 
porators: James Price, J. B. Noble, J. J. 
Lawton, G. S. Phelps and others. 


RockrorD, ILL. — Freeport Electric 
Railway Company. $50,000. To be con- 
structed from Rockford to Freeport. In- 
corporators and directors: T. M. Ellis, J. 
H. Catlin, F. M. Puffer and others. 


PorRTLAND, ME.—Union Stop and Sig- 
nal Company. $50,000. To manufacture 
electric and mechanical devices. Presi- 
dent, W. B. Everett; treasurer, J. C. 
Brady, both of Fall River, Mass. 


Trenton, N. J.—International Elec- 
tric Company. $3,000,000. Incorpora- 
tors: A. H. Miller, C. M. King and S. C. 
Smith. To build and operate plants fur- 
nishing electric light, heat and power. 

Lyons, N. Y.—The Wayne County Elec- 
trical Company has been formed with a 
capital of $100,000 by consolidating the 
Lyons Electric Light and Power Company 
with the Lux Electric Light, Heat and 
Power Company, of Clyde. 

—_____--> 


The Dayton Fan and Motor Company 
Enjoined. 


In the United States Circuit Court for 
the southern district of New York Mr. 
Justice Lacombe has just rendered an im- 
portant decision in the suit of the Diehl 
Manufacturing Company vs. the Dayton 
Fan and Motor Company, of Dayton, 
Ohio, for infringement of patents upon 
electric fans. The patents in litigation 
are Nos. 537,679 and 585,250. The opin- 
ion of the court is of much interest. It 
sustains the former decision of the same 
case in the circuit court and preliminary 
injunction has been issued. The patents 
refer to ceiling fans and electrolier ceil- 
ing fans and devices used in connection 
with them, and are regarded as of a broad 
and fundamental character, 
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A Convenient Medical Battery. 


The medica] battery outfit represented 
in the accompanying illustration is one of 
much simplicity and ingenious design. 
The cylindrical case of the apparatus con- 
tains a dry battery, the induction coil and 
vibrating interrupter being mounted in 
the upper part, while the electrodes, roller, 


A Compact ELECTRO-MEDICAL BATTERY. 


ete., pack up together in an exceedingly 
small space, making it convenient to carry 
in the pocket. The apparatus is manu- 
factured by the Dunn-Martin Electric 
Company, New York. 

patois nee, Bia 


An Electromobile Delivery Wagon. 


The electric delivery wagon illustrated 
herewith was recently purchased by the 
United States Government from the Elec- 
tric Vehicle Company, for the distribution 
of books from the Congressional Library. 
It has been in operation for over 
a month by the library authorities and 
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position grounds. The wagons have 
a carrying capacity of 1,000 pounds of 
goods besides the driver and attendant, 
and equipped with the new long-distance 
batteries now used by the makers; they 
have a running radius of about 35 miles 
on one charge and a speed of 11 miles 
per hour. 


æ. 
Some New Types of Automobiles. 
In undertaking the manufacture of 

electric vehicles the Scott Automobile 

Company, of St. Louis, Mo., has embod- 

ied in its design a number of novel and 

interesting points. The running gear is 
stated to be of great strength and dura- 
bility and is built upon a design which 

ix thought gives the best results in service. 

The motor is of a modern enclosed type, 

dust-proof, and having its commutator 


ELECTRIC STANHOPE. 


and brushes easily accessible. The bat- 
tery, which is shown in the accompanying 
illustration, is of 40 cells and is claimed 
by the makers to give extraordinary results 
in mileage capacity and long life under 
difficult uses. While a number of vehicles 
of different types are constructed only 
one, the stanhope, with top, is illustrated 


ELECTROMOBILE DELIVERY WAGON. 


it is said that they have expressed the 
highest satisfaction with its performance. 

Another delivery wagon of the same 
general type is under contract to 
carry the mails between the post office 
in Buffalo and the Pan-American Ex- 


here. The vehicle is fitted to the gauge of 
street car tracks, which is a great conven- 
ience when it is used in cities. It is 
roomier than the average designs of this 
type, giving room for carrying a number 
of articles, adding materially to the com- 
fort of the rider. 


OBITUARY. 

Mr. John C. Henry, of Denver, Colo., 
an clectrical engineer of note, died at his 
home in Denver on May 4. Mr. Henry 
was born in Woodstock, Ontario, fifty- 
three years ago and for a long time lived 
in New York city, leaving for Denver in 
1894, when his health failed. He was one 
of the pioneers of the electric railway, 
having built a line at Kansas City in 
1886. Prominent among his inventions 
were numerous improvements of the over- 
head trolley. He had lately been engaged 
in electric railway engineering in the 
Colorado mountains, having built a re- 
markable mountain road into Cripple 
Creek. 

Mr. Watson Van Benthuysen died re- 
cently at his home m New Orleans. 
Mr. Van Benthuysen was at one time 
president of the New Orleans and 
Carrollton and Crescent City railways. 
He built the Coliseum line and had for 
many years been a prominent factor in 


New Orleans commercial enterprises. 
———— be 


Automobile Stages on Fifth Avenue, 
New York. 

An electric stage line will soon be oper- 

ated on Fifth avenue, in New York city, 

according to the plans of the Fifth Avenue 


STORAGE BATTERY FOR ELECTRIC VEHICLES. 


Stage Company. The ones used last year 
were found inadequate to the traffic and 
the new ones will have longer bodies, small- 
er wheels, two cross seats on top and larger 
batteries. It is expected, with a maximum 
load, one of the new stages will be able to 
run 30 miles without recharging the bat- 
teries and 40 miles with the average 
changes of load. The stages will be 
equipped with a new motor which has been 


constructed so that they will be able to 
make satisfactory speed. Four new 
vehicles will be in operation by May 15 
and two, which will carry 32 passengers 
each, by June 1. 


——_ ——_—_o gp e ____—_—- 


The car sheds of the Brooklyn, N. Y., 
Rapid Transit Company on Flushing 
avenue were destroyed recently by fire, the 
loss reaching about $100,000. The com- 
pany will probably not rebuild the sheds 
as they were used only for temporary 
storage pending the sale of property, and 
as the company has ample facilities 
for storing cars elsewhere. 
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Industrial 
Notes « a 


THE NEW YORK OFFICE of the Shelby 
Electric Company has just been removed to 
the Parker Building, Fourth avenue and 


Nineteenth street. Mr. J. C. Wormley con- 
tinues as manager of the eastern and export 
department for this company. 


THE WESTERN ELECTRIC COMPANY 
opened its new building in Philadelphia, 933 
Market street, on Wednesday, May 8. Hand- 
some steel-plate invitations to the opening 
were issued. This company will carry a 
complete stock of electrical apparatus and 
supplies. 


THE IBERIA ELECTRIC SUPPLY COM- 
PANY, of which Mr. A. G. Nauch is pres- 
ident, has been organized at New Iberia, 
La., to do a general electrical supply and 
construction business. The company will be 
glad to receive catalogues of different elec- 
trical manufacturing companies. À 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, is advertising its new hotel 
. telephone system, which it claims has a big 
field in replacing the present telephone and 
annunciator service now in vogue in hotels 
and apartment houses. Particulars will be 
sent on request. 


THE SANDUSKY TELEPHONE COM- 
PANY issued an illustrated souvenir booklet 
on theoccasionof the formal openingof its ex- 
change, which was illustrated and described 
in the ELECTRICAL Review last week. Copies 
of this interesting booklet can be had upon 
enclosing two cents postage to the company 
at Sandusky, Ohio. 


THE CUTLER-HAMMER MANUFACT- 
URING COMPANY, Milwaukee, Wis., has 
an exhibit in section F of the Electrical 
Building at the Pan-American Exposition. 
This exhibit will contain a number of old 
and curious rheostats, and also modern 
rheostats and will give a good idea of the 
progress and improvement which have been 
made in the manufacture of this class of 
apparatus. 


MR. EDWARD P. THOMPSON, solicitor 
of patents and experienced in electrical work 
in this field, has removed his office from 81 
Fulton street to 156 Fifth avenue, New York, 
N. Y. This removal brings Mr. Thompson’s 
Office within a few minutes’ walk of his 
home in Gramercy Park, and he calculates 
that it gives him a day each week for serving 
his clients which has hitherto been spent in 
traveling to and from his former office 
downtown. 


THE NEW ENGLAND STREET RAIL- 
WAY CLUB bulletin for March contains a 
full report of the monthly meeting of the 
club, which was held at Boston, Mass., on 
February 28. The officers of the club are: 
President, H. E. Bradford, of the Worcester 
Consolidated Street Railway Company; vice- 
presidents, L. H. McLain, C. A. Bodwell, W. 
G. Meloon and F. G. Daniels; secretary and 
treasurer, Fred W. Teele, of the Boston Ele- 
vated Railway. 


THE CROUSE-HINDS ELECTRIC COM- 
PANY, manufacturing electricians, Syracuse, 
N. Y., is now well installed in its spacious 
and newly modeled factory fronting Armory 
Square. The ground floor is given wholly 
to the suite of private offices for the officers 
of the company and heads of departments, 
while the several upper floors are devoted 
to manufacturing equipments. The growth 
of this company dur'’ng the last two years 
has been rapid and substantial. 


THE DE DION - BOUTON “MOTORETTE” 
COMPANY, Thirty-seventh street and Church 
lane, Brooklyn, N. Y., has recently issued a 
new price list of its motors and motor ac- 
cessories. The list gives the prices for the 
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different sizes of motors manufactured by 
this company and also a complete line of 
its accessories. The company also an- 
nounces that under the management of Mr. 
C. G. Ridgeway, who is well Known and 
formerly conducted a similar business in 
Paris, it has greatly increased its depart- 
ment pertaining to its accessory business. 


MR. GEORGE H. DANIELS, general pas- 
senger agent of the New York Central & 
Hudson River Railroad, has sent out a num- 
ber of advance copies of No. 13 of the four- 
track series, which is a very interesting num- 
ber. It gives in a very small space a clear 
idea of the advancement made by the United 
States during the past 10 years, and shows 
the wonderful growth of cities of the United 
States and particularly the development 
along the lines of this great railway system. 
As a ready reference it will command a place 
on every editor’s desk. 


THE MANUFACTURERS’ ASSOCIATION, 
of Kansas City, Mo., recently has established 
a catalogue library, and through its secre- 
tary, Mr. W. C. Winsborough, Lyceum Build- 
ing, Kansas City, requests all manufacturers 
and mercantile establishments to forward 
their catalogues, receipt of which will be 
duly acknowledged. The association will 
maintain standing advertisements in all of 
the local papers announcing that the cata- 
logue library is at the service of any one, 
and that inquiries by mail, any of which 
can be answered by reference to the cata- 
logue library, will be given prompt attention 
and replies freely made. 


THE FARR TELEPHONE AND CON- 
STRUCTION SUPPLY COMPANY, 118 and 
120 Jackson Boulevard West, Chicago, Ill., 
is mailing its telephone inspectors’ hand- 
book, giving tables on annunciator wire, in- 
duction, and a great number of testimonials 
as to the worth of the company’s apparatus. 
Besides the tables and general information, 
the book is illustrated throughout with de- 
signs and cuts of instruments, being ac- 
companied by a slip bearing a removal no- 
tice, which states that the company on March 
1 removed to its new factory building, cor- 
ner of Jackson Boulevard West and Des- 
plained street. 


THE CENTRAL ELECTRIC COMPANY, 
274 to 290 Fifth avenue, Chicago, Ill, is 
mailing a new price list of its I. X. L. 
weather-proof double galvanized telephone 
and magnet wires and lamp cord, the prices 
going into effect on April 5, and subject to 
change without notice. The company also 
especially advertises its D. & W. combina- 
tion cutouts and Manson tape in a tin box. 
Further changes in the company’s prices are 
announced for locust pins, oak pins, lag 
screws, carriage and machine bolts, pony 
glass insulators, telephone cross-arms, double 
galvanized B. B. wire, and ordinary styles 
of dry batteries. Special prices on the 1900 
and Columbia dry batteries will be mailed 
to any one interested on request, and upon 
receipt of exact specifications the company 
states that it cam name very attractive 
prices. This company is the sales agent for 
the International Conduit and Cable Com- 
pany and also has the agency for the well- 
known Okonite wires and cables. 


THE AMERICAN BRIDGE COMPANY 
will make quite an elaborate building ex- 
hibit at the Pan-American Exposition, fur- 
nishing two buildings, each about 60 feet in 
width and about 150 feet in length. One of 
the buildings will be of extremely plain con- 
struction, being designed for use as a manu- 
facturing plant. The second, however, will 
be of ornamental design, such as would 
naturally be used for freight depots, street- 
car barns, and that class of structure. The 
company will also make an extensive ex- 
hibit of parts of large bridges. The Amer- 
ican Bridge Company will furnish to J. G. 
White & Company, New York, the structural 
steel work for the power plant for the Kal- 
goorlie Electric Power Company, Kalgoorlie 
Australia. This plant consists of an engine 
house 43 feet by 159 feet with a lean-to 17 
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feet by 40 feet, and a boiler house 41 feet by 
132 feet. A representative of White & Com- 
pany is now in Australia arranging for the 
installation. 


THE CUTTER COMPANY, Nineteenth and 
Hamilton streets, Philadelphia, Pa., is mail- 
ing a handsome calendar illustrative of the 
I-T-E circuit-breaker for railway work. The 
calendar is done in red and mounted upon 
a crimson board which bears two views of 
the I-T-E circuit-breaker in silver, bronze 
and black. On the back of the board the 
company gives 15 reasons why the appara- 
tus has received the cordial support which 
the company claims it has met. “I-T-E” 
is said to stand for “inverse time element,” 
which may be defined as the time element of 
action in inverse proportion to the current, 
which means that the heavier the current 
the quicker the action, or the greater the 
charge or necessity the quicker the relief; 
in other words, as the conditions of the cir- 
cuit protected approach nearer and nearer 
to a short-circuit, the time of opening the 
circuit becomes less and less; the principle 
which makes circuit-breakers practicable. 
The company will take pleasure in mailing 
its complete catalogue upon request from 
persons interested. 


THE MERITS OF THE FRINK SPECIAL 
PATENT WINDOW REFLECTOR are well 
known. This enterprising and progressive 
house is not only lighting the finest depart- 
ment stores in this country, but is reaching 
out after foreign trade as well. Among the 
latest installations in the show window line 
is the J. E. Manix Dry Goods Company, of 
Nashville, Tenn.; the show windows of the 
large department store of Sefior Tomas Men- 
dirichaga, Monterey, Mexico, who also used 
a large number of cluster reflectors for light- 
ing the interior of the store; and a large 
order for the show windows of one of the 
best Known houses in Dublin, Ireland, which 
orders indicate that the fame of the Frink 
reflector is widespread. For the thorough 
diffusion of an even light over the entire 
window space, without glare in the eyes of 
the observer, there is nothing to excel it; it 
makes the ideal light for show windows, 
says the manufacturer. A line of cluster 
reflectors manufactured by this firm for the 
lighting of store interiors, give a splendid 
light and are very durable. The firm, I. P. 
Frink, 551 Pearl street, New York, will cheer- 
fully furnish any information desired on re- 
quest. 


THE BUNNELL TELEGRAPHIC AND 
ELECTRIC COMPANY, 110 to 120 Beekman 
street, New York, well known throughout 
the electrical field as one of the most pro- 
gressive and energetic supply houses for 
electrical apparatus, has recently purchased 
the plant and business of the National E'ec- 
tric and Manufacturing Company, of Mil- 
ford, Ct., and has assumed control of the 
plant and apparatus of the new company. 
It is the intention of the new owner to en- 
tirely remodel the interior of the factory, 
install more modern machinery, and extend 
the present facilities for output, and while 
the present force of hands will be employed, 
a large number of skilled workmen will be 
added to them. The Bunnell Telegraphic 
and Electric Company has also recently made 
several large additions to its supply house 
and factory at 110 to 120 Beekman strvuet, 
New York city, having purchased ^nd 
equipped throughout the building located 
next door, 118 and 120 Beekman street. he 
New York establishment with this rerent 
extension now numbers from 110 to 120 
Beekman street, occupying nearly the en- 
tire front of that block where the company 
will retain its offices and salesroom. ‘The 
company has thus greatly increased its 
facilities for manufacturing general clec- 
tric, street railway, telephone and telegraph 
supplies. It is adding valuable imp) uve 
ments to the district, burglar and fire-aJirm 
call boxes and registers manufactured by 
the National company, and has just issued 
a large and complete catalogue which CoD- 
tains many new departures in its line. 
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IMPROVEMENTS. 


So much is going on in the electrical 
field, and so much news of real importance 
and value comes to the ELECTRICAL RE- 
VIEW, that it has been decided to specialize 
in some degree the news features published 
each week. By a new typographical ar- 
rangement it is intended so to condense 
and divide this matter as to make it more 
readily accessible and, we believe, of even 
The at- 


tention of our readers is, therefore, called 


greater utility to the profession. 


to the new typographical arrangement of 
this issue. This improvement will be con- 
tinued and will add both to the interest and 
the value of the Exgorricat REVIEW. 


NEW YORK, SATURDAY, MAY 18, 1901. 


CIVILIZATION AND THE ELECTRIC 
LIGHT. 


In the first year of the century that has 
just passed, Sir Humphrey Davy, experi- 
menting in the laboratory of the Royal 
Society, in London, attached the poles of 
the great battery which had just been com- 
pleted for that institution to two pieces 
of boxwood charcoal. Touching these to- 
gether for a moment and separating them 
he beheld for the first time the dazzling 
flame of the electric arc. The experiment, 
which was one of the most striking and 
brilliant that had ever been made, was 
repeated for the benefit of scientific 
friends and the results duly published in 
the transactions of the scientific institu- 
tion in which they were made. This was 
the beginning of electric lighting. To 
what an extent this application of physical 
discovery to the uses of man should grow 
in a century could scarcely have been con- 
ceived by those who witnessed Sir Hum- 
phrey’s arch of electric fire. So familiar 
have we become with the modern miracle 
which transforms night into day that 
many of us have lost sight of the vital 
importance to civilization of this astonish- 
ing discovery, and of the really momen- 
tous part it plays to-day in the economy 
of living. 

With the general introduction of elec- 
tric hghting for city streets, there began 
to be noticed the first of the numerous 
benefits following in the train of this sys- 


tem. Most unexpectedly it was found that- 


crime had decreased in districts that were 
electrically lighted, and a former chief 
of metropolitan police, of New York city, 
is credited with having made the state- 
ment that one arc light is as good as two 
policemen for the maintenance of public 
order. ‘Crime does not flourish in the 
light, and like crime, which is disease of 
the body politic, ailments of the body 
have also decreased in a notable degree by 
the introduction of better lighting. 

The benefits that have come to the pub- 
lic health from electric lighting are three- 
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fold. In the first place, much of the eye- 
strain which attended the use of flickering 
and insufficient lights from lamps and gas 
burners has been relieved by the new il- 
luminant. In the second place, working and 
sleeping rooms and places of public assem- 
bly, where the air was once deadened and 
vitiated by the smoking lamp or noxious 
gas jet, have become sweet and clean since 
the introduction of lights which consume 
no oxygen and give off no vapors or heated 
products of combustion. In the third 
place, the better lighting of cities has 
reduced the accumulation of filth which 
brought disease and leads to greater civic 
pride and care in keeping highways and 
vacant places in proper sanitary condition. 

But it is not to the suppression of dis- 
eases or the lessening of crime that we 
must look to see the greatest advantage 
that has flowed from the general use of 
electric lighting. What it has done, with 
success unapproached hitherto, has been 
to lengthen the life of the race and increase 
its working capacity by making the days 
longer. It is an interesting speculation 
as to what is the greatest of inventions. 
There is no doubt that the artificial pro- 
duction of fire was the most important ad- 
vance in the arts that has ever been made 
by the human race. The dim flickering 
of the torches of our prehistoric ancestors, 
however, added little to their opportuni- 
ties either for useful work or for social 
communion. When the sun set, the day 
ended with them; with us the day is no 
longer measured by the rising and setting 
of a natural luminary, but its length is 
made to conform to the requisites of ad- 
vancing civilization. 

In these days of industrial activity the 
electric light is an absolute necessity in 
mills and factories as well as in counting 
rooms and offices. Great works of engi- 
neering, as well as operations of manu- 
facture, go on to-day without reference to 
Nature’s divisions of time. Night has 
been turned into day by the modern genius 
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of applied electricity, and into a day 
wherein work is done and results are ac- 
complished. Through the agency of elec- 
tric light the world’s work goes on full 
time and employment has been given to 
thousands and industries made profitable 
by this single beneficent agency. 

Indeed, when we attempt to measure 
the value of electric lighting to the civiliza- 
tion of the world, we find on every hand 
that it has influenced conditions, brought 
about changes and methods, founded new 
industries and made possible great under- 
takings, and in countless forms has added 
to the wealth, the productive capacity and 
the happiness of the human race. 


NIAGARA IN TWO ASPECTS. 

It would be interesting to have the 
opinions of the late Father Hennepin con- 
cerning Niagara Falls, if he could be re- 
suscitated and brought again to the mem- 
orable spot from which he, first of white 
With the 
coming of civilization to the lake country 


men, saw the mighty cataract. 


the cataract began its career as an eighth 
wonder of the world and was visited by in- 
creasing numbers of people annually until, 
at last, it became a sort of Mecca to which 
all good Americans and most of our for- 
eign visitors were sure to go sooner or 
later. It was and is a spectacle of the 
utmost grandeur and beauty, and is one 
of the most impressive natural manifesta- 
tions to be seen anywhere in the world. 
But within the last ten years a new ele- 
ment of interest has associated itself with 
the falls. 


the immense downrush of water was led 


Half a century ago a little of 


aside for the purpose of turning a grist 
mill. To-day electricity has made possible 
the utilization of hundreds of thousands 
of horse-power from the cataract and the 
diversion of an amount of water that 
would furnish a fair-sized river for this 
purpose. And the work has just begun. 
Without detracting from the beauty and 
spectacular magnificence of the cataract 
there has been developed near it a poten- 
tial usefulness, in the shape of water- 
wheels and dynamos, of such enormous 
proportions as to command the attention 
of the thinking part of the world—laymen 
as well as engineers. For untold centuries 
the waters of the Great Lakes have roared 
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over the precipice of Niagara unchecked 
and bringing no benefit to mankind except 
in the way of developing the esthetic 
sense by their extraordinary beauty. To- 
day about half a million horse-power is 
under development in works, either fin- 
ished, started or projected with a reason- 
able certainty of completion. 

Whatever may be the value of the falls 
as a spectacle the value of the kinetic en- 
ergy of their mighty waters is incontest- 
able and evident to all men. Niagara 
Falls (the city) was formerly a place of 
many hotels and curio shops, infested by 
predatory hackmen and guides, and bore 
all the marks of a show village. Its prin- 
cipal industry was the stranger within its 
gates. To-day it is an energetic and grow- 
ing manufacturing community and the 
centre of production for many products 
of great value and commercial impor- 
tance. 

Through the agency of electricity the 
near-by cities of Buffalo, Lockport and 
Tonawanda have shared with Niagara the 
advantages of the power development 
there, but it is tre city by the falls itself 
that has gained the most. There has been 
some facetious discussion as to whether 
in the growth of the two places Niagara 
will become a suburb of Buffalo or Buffalo 
a suburb of Niagara. It seems likely that 
the two places will swallow one another, 
somewhat after the fashion of the snakes 
in the fable, and that the result will be 
one of the most important manufacturing 
centres in the world. 

It has often been asked lately whether 
the people of the United States and Can- 
ada can afford to support Niagara Falls 
as a spectacle, or whether it is not 
better to utilize all of the water of the 
great cataract for power purposes. This 
is a question that will doubtless answer it- 
self in time. But to the engineer looking 
ahead and seeing the prospective wants 
of a great and increasing population and 
viewing the waste of Nature’s energy at 
Niagara there can be but one answer. 
For to-day, at least, we have both the 
cataract in its practically unimpaired 
beauty, and the power-house and facto- 
ries. Who knows but that our descendants, 
of no remote generation, may see only the 
power-houses ? 
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MACHINERY AND THE MAN. 

A recent address by Mr. Alexander E. 
Outerbridge, Jr., upon the industrial situ- 
ation which has followed the introduction 
of labor-performing machinery, is of un- 


usual good sense. The author says: 


“I am satisfied that in all trades where 
automatic machinery nas been extensively 
introduced for the purpose, it may be, of 
supplanting hand labor, the ultimate result 
has proved beneficial to the workers in rais- 
ing the general average of intelligence, and, 
furthermore, that it has largely increased 
the opportunities for labor.” 


The truth of this general proposition 
has been often proven, but is not, per- 
haps, so generally understood as is desira- 
ble. The first great change in the condi- 
tion of the people, produced by labor-sav- 
ing machinery, was the emancipation of 
men and women from the mere mechanical 
processes, the hewing of wood and the 
drawing of water, which occupied them to 
the exclusion of opportunity for cultiva- 
tion in any degree. It was soon found 
out that in the manufacture of articles 
upon which machines are employed that 
there was a considerable difference in the 
output of similar machines handled by 
different men. In order to improve the 
output the equitable system of payment 
upon the basis of completed work—that 
is, plecework—was adopted, and the result 
has been that the man tending a machine 
becomes in no way part of the machine, 
unless he may be regarded as the brains 
of the composite organism consisting of 
machine and man. In these days the ma- 
chine operator must think and must think 
well. For,no matter how complete the cycle 
of operations in the machine may be, it 1s 
always subject to control and always 
amenable to guidance on the part of the 
operator. 

In another direction the labor-saving 
machine has wrought a wonderful differ- 
ence for the benefit of the operative who 
drives it. By cheapening manufactured 
products it has put them within the reach 
of operatives, and thus has stimulated a 
demand which constantly makes new em- 
ployment for other operatives. By short- 
ening the hours of labor, improving the 
sanitary condition of workshops and intro- 
ducing the modern element of standard- 
ization into manufacture the machine has 
made work easier, hours of labor shortet 
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and conditions of employment almost in- 
finitely more satisfactory. In addition to 
this, it has increased the purchasing power 
of wages, while wages themselves, due to 
the greater skill acquired in the operation 
of machines, have risen concurrently. 

No one who reads the newspapers to-day 
needs to look far for an illustration of the 
opportunity that is before the shop opera- 
tive in many directions of productive in- 
dustry. Men at the head of most of our 
great industries have risen from the ranks, 
and the men who start to rise from the 
ranks stand a much better chance of 
reaching managing positions than those 
who attempt to get into them from a 
higher level outside. At no time in the 
previous history of industry has the op- 
portunity for young men entering the in- 
dustrial establishments of the world at 
the bettom been so great. The introduc- 
tion of machine tools, while biiterly op- 
posed at first by working men, has been 
the greatest blessing that they, as a class, 


have ever received. 


At last the cable cars cn Broadway, in 
New York city, are doomed. Already one 
of the branches of the Broadway line— 
Lexington avenue—has been changed over 
to electricity and in another week we are 
promised that the entire system of Broad- 
way and its branches will be electrically 
operated, thus removing the last cable line 
from New York city. Over fourteen years 
ago, after a bitter contest, accompanied 
with legal prosecutions and even criminal 


actions, a horse railroad was built in 
Broadway. For a few years the yellow 
cars that obstructed that thoroughfare 
were hauled by two-horse teams, and then 


the cable was introduced. There were dire 


prophecies in those days that this was go- 
ing a step too far and that neither life nor 
property would be secure in the main 
artery of New York city with the furious 
cable car tearing along at a high rate of 
speed. To-day the cable car is so antiquated 
and looks so much a relic of the past that 
New Yorkers will have only a sentimental 
pity for its retirement. 

It is hard to over-praise the superb work 
of the Metropolitan Street Railway Com- 
pany, which has accomplished these 
changes with the minimum of delay and 
time and without in any way interfering 
with the constant service of its cars, 
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THE CORPUSCULAR HYPOTHESIS. 

For nearly a century the atomic theory 
of Dalton has been held by practically all 
physicists and chemists to represent the 
actual method of construction of matter. 
It is only of late that any evidence has 
been adduced that this theory is not a full 
and complete explanation of observed 
facts, and that we must revise our con- 
ception of the elemental construction of 
matter in accordance with a new hypoth- 
esis. 

Professor J. J. Thomson has signalized 
the beginning of the Twentieth Century 
by a most brilliant piece of research and 
the publication of one of the most far- 
reaching hypotheses that has ever been 
presented to the scientific world. In the 
course of his researches evidence began to 
accumulate that bodies much smaller than 
the atoms required by Dalton’s theory 
must have an actual physical existence, 
and that with these infinitesimal bodies, 
which were named corpuscles, are associated 
relatively enormous charges of electricity. 
In another place in this issue will be found 
a concise statement of the new hypothesis 
and of the striking results which led up 
to its promulgation. 

Accepting for the moment the truth 
of Professor Thomson’s speculation, it 1s 
easy to see how many observed phenomena 
are easily explained by it and how evidence 
has been accumulating for some time that 
the ultimate structure of matter is not so 
simple as was assumed by the physicists of 
former days. The evidence of the spectro- 
scope shows that such an elemental sub- 
stance as iron, for example, is capable of 
vibrating at the same time in more than 
a thousand different ways—a state of 
things hardly to be explained by consider- 
ing the atom of iron as a simple and homo- 
geneous structure. The curious arrange- 
ment of the various elements in groups 
discovered by Mendeljeff, the extraordi- 
nary phenomena of cathode rays and those 
investigated by Lenard, the strange radia- 
tions from uranium, and many other in- 
explicable and apparently contradictory 
facts in Nature find comparatively easy 
explanation upon the new hypothesis. At 
the same time, the assumption that an 
atom is a complex structure in which cor- 
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puscles are essential parts in no way de- 
tracts from the importance and truth of 
the many statements of physical law built 
up upon the older and now outgrown hy- 
pothesis of Dalton. 

The researches of Professor Thomson 
are a long step toward a more accurate 
statement of the interlinked riddles of the 
cosmos—the essential natures of matter, 
of gravitation and of electricity. Already 
the phenomenon of inertia has been ex- 
plained by the assumption of great elec- 
trical charges upon the molecules or parti- 
cles of matter. With this work the name 
of the late lamented Professor H. A. Row- 
land will always be connected. 

It is too early yet to speculate concern- 
ing the advances in pure physics that will 
probably follow the acceptance of this 
hypothesis as a working rule, but England 
is to be congratulated upon having pro- 
duced another pioneer of natural science 
worthy to take his place in the ranks with 


Newton and Faraday. 
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THE PRIZE ARTICLE. 

The articles which were received in re- 
sponse to the offer by the ELECTRICAL RE- 
VIEW of a prize of one hundred dollars for 
the best paper concerning central station 
superintendents and their duties are now 
in the hands of the committee which will 
pass on them. Weexpect toannounce the de- 
cision within thirty days. Some delay has 
been caused by the late receipt of a number 
of the articles, as well as by the high 
standard of excellence among them, which 
makes decision of their relative merits 


more difficult. 


THE CONVENTION. 

Next week the National Electric Light 
Association meets at Niagara Falls for its 
annual convention. The occasion is a 
notable one and interest in the meeting 
is widespread. No doubt the members 
will have a profitable as well as a pleasant 
time and will enjoy the Pan-American 
Exposition, the great electrical spectacle 
of the falls and the convention itself al- 
most equally. The association is to be 
congratulated upon its past record and the 
opportunity it enjoys at present to work for 
the good of the important industry it rep- 
resents, 
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Brevities 


Silicon Preparation—M. B. Scheid has 
patented, in Germany and France, proc- 
esses for the production of silicon. The 
first German patent (108,817, of March 
1, 1899) claims the reduction of silica by 
carbide of silicon, according to the reac- 
tion: 

251C4S8i0#=38i+20C0. 
The second German patent (112,800, of 
August 8, 1899) claims simply the reduc- 
tion of silica by mixing it with carbon, 
according to the equation: 

Sio?+2C=Si+2 CO. 

This reaction takes place at the highest 
heat of a wind furnace, but more regular- 
ly in the electric furnace. An acid silicate 
may be used as flux without causing loss 
of silicon. These processes are contained 
in one French patent (291,681, of Decem- 
ber 28, 1899). The inventor operates the 
processes at Bockenheim, near Frankfort, 
and it will be used in Austria and other 
points in Germany. The silicon obtained 
is said to be between 98 and 99 per cent 
pure, and is finding application in the 
iron, steel, copper and brass industries. 


Magnetic Effect of Electric Charge— 
M. V. Crémieu has repeated his own ex- 
periments on the magnetic effect of a mov- 
ing electric charge, with a view to meeting 
the objections raised by Rowland, Him- 
stedt and Fitzgerald, says the Electrician. 
He acknowledges that the action of the 
armatures which are used to discover the 
magnetic effect looked for is difficult to 
determine. He therefore devised a new 
experiment in which no metallic layer was 
interposed between the needle and the 
turning disk. But, as before, the revolv- 
ing charged disk produced no magnetic 
effect whatever. It was easy, however, to 
obtain an effect showing the same reversi- 
bility as the magnetic effect looked for, 
and even agreeing with it in order of mag- 
nitude. This pscudo-magnetic effect of 
electric convection is due to sparks or 
brushes, and is, in any case, of electrostat- 
ic origin. It is always observed when the 
suspended system has not been very care- 
fully diselectrified, or when it is not pro- 
tected by a good conductor. A tube of 
paper covered with graphite, which con- 
stitutes a perfect electric screen for bodies 
at rest, ceases to be so when they are in 
motion. The conditions of experiment 
are generally so difficult that it is impossi- 
ble to take a satisfactory set of readings. 
The author considers himself, however, 
still justified in denying the existence of 
a magnetic effect of electric convection. 
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Solar Activity and Magnetic Variation— 
M. A. Angot claims to have discovered the 
precise value of the term due to the sun’s 
influence in the equation representing the 
course of magnetic declination, says an 
Electrician abstract. The term has been 
calculated from the records of Pare Saint 
Maur and of Greenwich, and the two re- 
sults show a remarkable agreement. The 
17 equations of condition which determine 
each group of unknowns present in general 
only slight residual errors, and the in- 
fluence of sun spots is very clear and pre- 
cise. A slight lack of correspondence may 
be attributed to the fact that the sun's 
activity is not strictly measured by the 
number of sun spots visible. The diurnal 
term of the disturbing wave has a phase 
¢@ which, when referred to the true time, 
may be taken as constant for the whole 
year. It is 211.2 degrees for Saint Maur, 
and 210.2 degrees for Greenwich. Its 
amplitude in terms of the longitude J of 


the sun is: 
Saint Maur....1.31’+0.17’ sin | + 0 22’ ens Ul 
Greenwich.....1 48’+0 15’ sin 1-— 024’ c x2! 
The semi-diurnal term is: 


Saint Maur....0.82’--0.30 sin l + 0.20 cas 2l 
Greeuwich..... 1.83 +0 35 sin l + 0 18 cus 2i 


The Batavia observations give formulæ of 
the same form, but with somewhat differ- 
ent coefficients. 

Electroplating of Aluminum—The gal- 
vanic plating of aluminum is well known 
to be attended by great difficulties. There 
is obtained, for instance, by gold plating 
with certain baths, very fine coatings, 
which, however, mostly come off quite 
easily. Cowper-Coles, in fact, used that 
phenomenon for the production of sheet 
gold (Jahrbuch der Elektrochemie, 3, 
243). A useful recipe for plating with 
copper is given by Margot in the same 
journal (3, 251). Also Oppermann’s 
process (ditto, 2, 201), for silvering, etc., 
is said to give good results. Satis- 
factory results have also been attained by 
Lawseigne and Le Blane (Journal de 
pharmacie et de chimie, 9, 77), mostly 
with cyanide baths containing sodium 
phosphate. Well and Levy (4Zettschrift 
fiir Elektrochemie 5, 141) have recom- 
mended the addition of oxalic acid to the 
baths; Weil, Quintaine and Lepsch (ditto, 
5, 143), the addition of sugar. Nauhardt 
recommends (ditto, 5, 425) the addition 
of alkaline phosphate to silver cyanide 
baths. According to Mies (ditto, 7%, 
252), the plating succeeds in ordinary 
baths after first dipping in a solution of 
sodium phosphate and magnesium sul- 
phate acidulated with sulphuric acid, and 
also containing free phosphoric acid. 
Ryan (English Patent 12,390, of 1899; 
German Patent 116,319) pickles the meta] 
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first in alkaline and acid solutions, then 
in phospkoric acid of 50 degrees Baume, 
and finally amalgamates the surface before 
bringing it into the plating bath. In this 
process, the only novelty is the use of the 
phosphoric acid, to which Ryan ascribes 
the function of eliminating altogether 
traces of iron and silicon from the sur- 
face and the layer of grease, forming 
meanwhile in their place a difficulty solu- 
ble compound of phosphoric acid and 
alumina, says the Aluminum World. This 
view is certainly erroneous, since such a 
protecting layer would hinder the subse- 
quent amalgamating and plating. Ryan 
s correct, however, in his observation that 
ihe non-removable content of iron in many 
xinds of aluminum (and also in the baths) 
is the cause of many failures in attempts 
at plating. As Pollah has observed in his 
xperiments, the iron and silicon in alumi- 
num are often not uniformly distributed, 
but are accumulated at different spots and 
produce there local reactions and circuits, 
which act very injuriously on the success 
of the plating operation. 

Conductivity of the Rare Earths— Pro- 
fessor Nernst has recently published the 
results of a long series of experiments 
which he has made, with the aid of Mr. 
Reynolds, on the conductivity of mixtures 
of various oxides at high temperatures, 
says the London Electrical Engineer. In 
each case the mixture under examination 
was a small cube of about 1 cm. placed in 
a tube of magnesia heated by means of a 
platinum wire through which the current 
of electricity was passed. By altering this 
current the experimenters were able to 
vary the temperature up to about 1,400 
degrees centigrade. The temperatures 
were measured by means of a thermoelec- 
tric couple. The most salient results from 
the experiments made showed that all the 
pure substances had a very high resistance. 
For instance, magnesia, zirconia and the 
oxide of yttrium were practically insu- 
lators even at 1,000 degrees centigrade. All 
mixtures, however, were found to conduct 
considerably better than the pure sub- 
stances from which they were made. But 
there were one or two exceptions even to 


this general conclusion. It was also 
found that the oxides of somewhat similar 
elements mixed together did not conduct 
so well as those that were made by mixing 
oxides and elements farther apart in the 
scale. Those mixtures of the oxide of 
thorium, of zirconium and of cerium are 
poor conductors, and it is the same with 
yttrium and erbium. The authors have 
prepared some diagrams giving the re- 
sults of their experiments, which diagrams 
show that if one mixes one of the bodies 
mentioned in the first group above with 
another of the second group, one gets at 
high temperature a fairly good conducting 
substance. 
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The Cor puscular Hypothesis. 


The lecture on cathode ray phenomena, 
recently delivered at the Royal Institution 
by Professor J. J. Thomson, served to 
bring before a more or less popular aud- 
ience the results of a series of remarkable 
researches which promise to inaugurate a 
new era in physics, says Engineering. The 
work carried out under Professor Thom- 
sons direction at the Cavendish Labora- 
tory has gone far to undermine the belief 
in the immutability of the atom, which 
resulted from the chemical and physical 
researches of the first three-quarters of 
the last century. In fact, though by chem- 
ical means it still seems impossible to 
break up an atom, it would appear that 
these units prove less resisting to elec- 
-trical forces, and that the cathode rays, 
together with the peculiar emanations 
from uranium, polonium and radium, con- 
sist of particles of matter having but one- 
one-thousandth the mass of the atom of 
hydrogen. It is, therefore, by no means 
improbable that the ordinary atoms of all 
elements are really little constellations 
of these smaller particles, which have 
been named corpuscles. What these cor- 
puscles themselves are is still a moot point. 
Some physicists believe they are not matter 
in any ordinary acceplation of the term, 
but are, so to speak, merely disembodied 
charges of electricity. So far as experi- 
ence has hitherto gone, electric charges are 
known only as united to matter, but Dr. 
Johnstone Stoney and Dr. Larmor have 
both speculated on the properties of such 
charges if isolated, which by the former 
have been named electrons. Such a charge 
would possess inertia,even though attached 
to no matter; and, in fact, the increase 
in the inertia of a body due to electrifica- 
tion has been calculated by both Professor 
Thomson and by Mr. Oliver Heaviside. 
The conception has, accordingly, been ad- 
vanced that all inertia is electrical, and 
that matter, as we know it, is built up of 
interlocked positive and negative elec- 
trons. If in any mass of matter it were 


= possible to separate these electrons, the 


matter would disappear, and there would 
remain merely two enormous charges of 
electricity. This theory as to electrons is, 
however, at present verv insufficiently sup- 
ported by evidence; and, so far as Pro- 
fessor Thomson’s experiments have yet 
gone, they negative the idea that mass is 
purely electrical, though the matter can 
not at present be considered as definitely 
settled. 

Leaving aside this aspect of the problem 
for the moment, it will be of interest to 
consider the ingenious manner in which 
the nature of the cathode rays has been 


~- 
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established. The peculiar discharge from 
the negative electrode of a vacuum tube 
was investigated many years ago by Hit- 
torf and by Sir William Crookes, who ar- 
rived at the conclusion that they were 
streams of charged particles, and discov- 
ered many of their more important proper- 
ties. Later on, Lenard showed that the 
radiation could pass through many solid 
media, and established the fact that the 
same mass was needed to stop the flying 
particles, whatever its nature. Thus a 
thin layer of a dense metal might be re- 
placed by a proportionately greater thick- 
ness of a lighter one, or by a still greater 
thickness of a liquid or gas; the thickness 
needed being always inversely proportional 
to the density. 

For many years it had been known that 
in electrolysis the current was conveyed 
between the electrodes by a stream of ions, 
which, in many cases, were atoms. Fara- 
day had showed that all univalent atoms 
conveyed equal charges of electricity, 
whilst a divalent atom might convey two 
such charges, trivalent three, and tetra- 
valent ones four such charges. This unit 
charge is about 107” coulombs, and being 
the smallest quantity of electricity of 
which we have any cognizance, has been 
called an atom of electricity, and corre- 
sponds to Dr. Johnstone Stoney’s electron. 
The amount of electricity carried in elec- 
trolysis by an ion being known, it became 
of interest to make a similar investigation 
in the case of the cathode rays, and this is 
what Professor Thomson has succeeded in 
doing. The amount of matter transported 
in this phenomenon is so small that it 
was impracticable to follow a direct meth- 
od of measuring the total electricity trans- 
ported and the quantity of matter con- 
veying it. The difficulty was, however, 
turned in an ingenious way. The parti- 
cles, being highly charged, are deflected 
if they are made to pass through an elec- 
trostatic field. At the outset there was a 
difficulty in demonstrating this, since the 
radiation has the property of rendering 
conductive any gas through which it 
passes. By operating in sufficiently rare 
media, however, this difficully was sur- 
mounted. Secondly, a moving charge be- 
ing equivalent to an electric current, the 
particles are also deflected wien they are 
passed through a magnetic field. The ex- 
periment was arranged so that the two 
deflecting forces exactly balanced each 
other, leaving the path of ray undisturbed. 
In these conditions it can be shown that 
the velocity of the particles is 


„EF 
= 
where F is the strength of the electrostatic 
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and H the strength of the magnetic field. 
The velocity thus determined proved re- 
markably high, being in cases as much as 
one-twentieth that of light. 

Having determined this velocity, it was 
possible to determine the ratio of the mass 
of the particle to the charge carried by ob- 
serving the deflection of the rays when pass- 
ing througha magnetic field, since Professor 
Stokes had shown that in these circum- 
stances the curvature of the path would be 
given by the equation 

7 T = radius of curvature, 
eH 

when m is the mass of the particle and e 
the charge carried. On making the ex- 
periment, it was found that if the flying 
particles were atoms, they carried 1,000 
times as large a charge as in ordinary elec- 
trolysis. The question then arose, Were 
the particles atoms? Or was not the 
charge the same as in electrolysis, whilst 
the particle was only one-one-thousandth 
times the mass of the atom? The question 
was not an easy one to answer, but by a 
stroke of genius, Professor Thomson suc- 
ceeded in counting the number of particles 
needed to carry a given charge, and dis- 
covered that the individual charge was the 
same as in electrolysis, and hence that the 
particles carrying them were only one- 
one-thousandth the size of the hydrogen 
atom. 

The key to the solution of the question 
was found in an observation made many 
years ago by Mr. Aitken to the effect that 
no condensation took place in super-satu- 
rated air unless dust were present. In 
fact, theory shows that it is impossible for 
a rain drop to exist below a certain diam- 
eter. Hence, unless there is some nucleus 
on which it can condense, it can not com- 
mence to come into existence. Mr. Wilson 
next proved at the Cavendish Laboratory 
that dust could be replaced by the cathode 
particles, and in this fact Professor Thom- 
son perceived his way to estimating the 
number of these conveying a known 
charge. The rays were passed through 
saturated air, which was then suddenly 
cooled by expansion, thus rendering it 
super-saturated. The amount of super- 
saturation could be calculated, and hence 
the weight of moisture which could be 
condensed. The cloud formed consisted of 
minute droplets, and from the rate of fall 
of these, the diameter of each drop and 
its consequent mass could be determined. 
Dividing the total weight of the cloud by 
that of the individual droplet, the number 
of drops was obtained, and hence ulti- 
mately the number of corpuscles which 
acted as nuclei of condensation. As al- 
ready stated, the final result was, that 
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though the charge conveyed was the same 
as in electrolysis, the particle conveying 
the charge was only one-one-thousandth 
the weight of a hydrogen atom. 

It appears, moreover, that these corpus- 
cles are emitted not only from electrified 
bodies, but also from certain metals when 
exposed to violet light, and from all metals 
when sufficiently heated. Other metals, 
again, such as radium, emit them spon- 
taneously, and Professor Curie has now 
obtained specimens of this metal giving 
a discharge capable of penetrating four 
millimetres of glass. The velocity of the 
corpuscles is, however, much less in these 
forms of radiation than it is in the case 
of the cathode rays. The corpuscles are 
always negatively electrified. So far, posi- 
tively electrified particles appear to be 
never sensibly smaller than the atom. 

The final outcome of these researches 
lies in the womb of the future, but as the 
atomic hypothesis has ultimately led to 
the many amenities of life dependent on 
industrial chemistry, we have no doubt 
that this corpuscular hypothesis will in its 
turn contribute to the well-being of hu- 
manity. In fact, these cathode rays, on 
impinging on a dense metal, give rise to 
the X-rays, which have already proved of 
such service in surgery. Mr. Campbell 
Swinton has further shown that by turn- 
ing the discharge on to a suitable target, a 
capital light is produced at a very smal] 
expenditure of energy, and has suggested 
the possibility that this fact may ultimate- 
ly prove of industrial importance. These 
charged corpuscles appear also to be re- 
sponsible for the Zeeman effect. When 
the spectral line of a body heated in a very 
strong magnetic field is examined by suffi- 
ciently powerful apparatus it appears 
broadened, and ultimately doubled, tripled 
or quadrupled. Faraday suspected that 
something of this character should obtain 
and sought for it, but the apparatus avail- 
able was not then sufficiently powerful. 
It is possible to calculate from the meas- 
ured widening of the line and its known 
normal periodicity the ratio of the elec- 
tric charge to the matter carrying it, and 
this is again found to be 1,000 times as 
great as in electrolysis. 

The puzzle of the universe will, no 
doubt, only be moved back one step fur- 
ther by Professor Thomson's discoveries, 
and we shall doubtless be as far as ever 
from the dream of the materialists of the 
middle portion of the past century, who 
looked to an explanation of the cosmos 
on purely mechanical Lines. 

opener een oa 

The first electrochemical products were 
the metals sodium and potassium, isolated 
by Sir Humphrey Davy in 1807, 
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Magnetic Testing of Oxidized Iron. 


The sheet iron used in the construction 
of dynamos and transformers is generally 
coated with a layer of oxides, the com- 
pound Fe, O,. or a mixture of the oxides 
Fe O and Fe, O, in varying proportions. 
This oxide skin, which the iron received 
in the mills, partly pecls off,and may, more 
or less perfectly, be removed by pickling. 
Transformer and dynamo iron sheets are 
not pickled, as a rule, because the process 
causes expense, and because the oxide skin 
is considered useful to a certain extent as 
an insulator. Such irons are annealed 
with their oxide layer still on. During 
the annealing a further oxidation ensues 
which is afterwards conspicuous by the 
blue color of the margin of the sheets, 
marking the boundary to which the air 
penetrated between the plates. There is 
also a reaction between the protoxide and 
the pure iron underneath it, resulting in 
a further eating of the oxide into the 
plate. In submitting the iron to mag- 
netic tests, this layer of oxide is generally 
disregarded as too thin and insignificant, 
and the whole plate treated as if it con- 
sisted entirely of pure iron. It has, how- 
ever, more than once been pointed out 
that this assumption leads to erroneous 
results. But as it seemed to be very diffi- 
cult to obtain any estimate of the thick- 
ness of that oxide skin, no definite allow- 
ance could be made. The problem is suc- 
cessfully dealt with by Herr Hans Kamps 
in the Elektrotechnische Zeitschrift. Ap- 
plying a differential method, based upon 
the different magnetic permeabilities of 
iron and its oxides, he has found it pos- 
sible to determine the thickness of the 
oxide layer to within 0.01 millimetre, with 
the aid of an ordinary Koepsel mag- 
netization apparatus. He observed thick- 
neeses of from 0.05 to 0.097 milli- 
metre, representing in several cases more 
than 10 per cent, and even 13 per cent, 
of the total thickness. The values are, 
no doubt, high, and naturally so, since 
specimens were selected, for which a cer- 
tain oxidation could be presumed. But 
the oxide layers are sufficiently important 
to affect the figures which we derive from 
magneto-static and watt measurements, 
as Kamps demonstrates somewhat at 
length. We will not reproduce his 
mathematics, but refer to some of his gen- 
eral remarks. It results that ordinary— 
that is, oxidized sheet—iron fares too well 
in determinations of hysteresis losses in 
comparison with pure iron, and our not 
hearing this feature in mind leads us to 
assume a greater want of homogeneity in 
different parts of a plate than need really 
exist, Thus test specimens from the blue 
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oxidized margins apparently represent an 
iron magnetically inferior to a piece cut 
from the centre of the sheet. The hys- 
teresis tests point to the opposite conclu- 
sions. ‘There may, of course, be want of 
homogeneity; but there is more oxidation 
near the edge, and, therefore, com- 
paratively less iron. The superior fig- 
ures for the marginal test-pieces have, 
by Rohr, been ascribed to a more thorough 
annealing. Kamps does not see why ap- 
preciable temperature differences should 
arise in the box furnaces, and has been 
unable to detect any by measurement, and 
thinks, moreover, that the marginal oxida- 
tion could be avoided. He warns us, on the 
other hand, against the presumption of any 
equality of materials, when magneto-static 
experiments, conducted with small test 
specimens, and watt measurements with 
larger pieces, yield practically the same 
values. It must be feared that the agree- 
ment is accidental ; for even the most care- 
ful annealing can not insure homogeneity. 
The insulation of sheets for transformers, 
etc., is another feature. The layer of 
oxide insulates, and Kamps confirms ex- 
periments by Wien, according to which 
the special paper insulation may be dis- 
pensed with. The sheets were only held 
together, however; under pressure the 
oxides may possibly become conductors, 
and permit the circulation of Foucault 
currents. Some such view is evidently 
favored by manufacturers who adhere to 
the use of paper insulation. But if the 
paper is unavoidable, then it may also be 
argued that the oxide layer should be re- 
moved, since it lowers the magnetic 
quality of the iron. The additional cost 
might amount to 15 per cent; the expense 
would repay itself in the course of a year 
by an increase in the efficiency. It is true 
that the thinnest sheets, 0.375 millimetre 
in thickness, are most generally used in 
dynamo construction, and that the Fou- 
cault currents rapidly diminish with de- 
creasing thickness of the iron. But the 
thinner the plates, the more the layer 
of oxide counts with regard to the useful 
section of real iron. There will be a 
minimum of losses in iron for a certain 
thickness ; owing to the oxide layer, it will 
he advisable to make the plates a little 
thicker than theoretical considerations 
would suggest.—Engineering. 

æ- 
Electricity on Lexington Avenue, 
New York. 

On Saturday evening, May 4, the Lex- 
ington avenue, New York, cable line was 
changed to an electric system, the first car 
starting from the power-house at Ninety- 
ninth street, at 8,30 p, M., for its trial trip. 


The Hartford Electric Light Company’s 


System. 


A Modern and Complete Generating and Distributing System Combining Numerous 


HE CITY OF HARTFORD, Ct., 
T lies on the right or western 
bank of the Connecticut River, 
about six miles below the juncture 
with that stream of the Farming- 
ton River, which flows from the West 
through a hilly country. The entire city 
is lighted by the Hartford Electric Light 
Company, the greater part of the power 
for the purpose being derived from two 
falls on the Farmington River, although 
a steam auxiliary of considerable size is 
also installed. 


Features of Interest and Novelty. 


smaller substations in other portions of 
the city take care of the constant-current 
(alternating) arc lighting system. 

The two water-power plants are located, 
respectively, at Tariffville and Rainbow, 
each about 11 miles from the main re- 
ceiving and steam station which is sit- 
uated in Pearl street, near the centre of 
the city of Hartford. The power plant 
at Rainbow is installed in a brick build- 
ing of two stories, situated near one end 
of the dam across the river, and contain- 


ing the turbine water-wheels in its lower 
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els, one on each side taking care of one of 
the generators, while the middle one con- 
tains the meters for the exciter current, 
integrating wattmeters for each phase of 
the main current output, and the handles 
for the exciter field rheostats. The trans- 
formers, each of 300-kilowatt capacity, are 
of the oil-cooled type, the oil in them being 
kept cool by forced circulation through a 
coil of pipe laid in the river near-by. Upon 
the whole of the oil in the system, includ- 
ing the transformer case and the sub- 
merged coil of pipe, a small pressure is 


INTERIOR OF THE TARIFFVILLE STATION OF THE ITARTFORD ELECTRIC LIGHT Compepany, HARTFORD, Ct. 


The system may best be understood by 
reference to the accompanying map, show- 
ing the situation of the power plants with 


reference to the city. In general, the sys- 


tem consists of two separate hydraulic sta- 
tions at which electric current is generated 
at high pressure and transmitted to a 
central receiving station in the city proper. 
At this station is also placed the steam 
auxiliary. Operated in connection with it 
is a substation in which the current gen- 
erated both by the steam plant and the 
water-power plants is converted and trans- 
formed for distribution and where a bal- 
ancing storage battery is installed, while 


part and the dynamos and transform- 
ing apparatus in its upper portion. The 
available fall at this point is about 23 feet. 
Turbines of the horizontal shaft pattern 
are installed in this house, auel these are 
belted to two 600-kilowatt, (0-cycle, two- 
phase, 500-volt Westinghouse generators. 
Current from these machines is taken 
through a controlling switchboard to a 
bank of four step-up transformers, which 
are connected according to the system de- 
vised by Mr. C. F. Scott, and simulta- 
neously increase the voltage to 10,000 volts 
and transform the current to three-phase. 
The switchboard is divided into three pan- 


constantly maintained, so that any leak 
in the river pipe would cause oil to flow 
outward and not endanger the apparatus 
by water entering the system. This 
method of cooling has been found exceed- 
ingly efficient and satisfactory. 

The Rainbow station was built several 
years ago and when its capacity was 
reached it was found necessary to build 
another generating station at Tariffville, 
a short distance further up the Farming- 
ton River. This station also consists of 
a brick building standing at one end of a 
fine concrete dam, both being excellently 


shown in one of the accompanying illus- 
/ 
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trations. At this point 32 feet of fall 
are available. Steel tubes nine feet six 
inches in diameter lead the water from 
the forebay to two turbines, each of 1,150 
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heavy glass double-petticoat insulators. 
These insulators were originally of the 
oil type, a saucer being installed under 
each for the necessary oil, but it was found 
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horse-power. These wheels are direct- 
coupled to two Westinghouse 750-kilowatt, 
60-cycle, 500-volt machines, the arrange- 
ment of the station with regard to trans- 
formers and step-up voltages being iden- 
tical with that described above. In the 
Tariffville station, however, the exciters 
are independently driven by small water- 
wheels giving considerably greater flexi- 
„bility to the plant. At both of the sta- 
tions an elaborate equipment of high-ten- 
sion lightning arresters of the Wurts pat- 
tern are installed, and in addition the 
spark-gap and resistance-tube lightning 
arresters, manufactured by the Stanley 
Electric Manufacturing Company, are also 
used as a further precaution against dam- 
age. At the Tariffville, or No. 2, station, 
it is likely that the same system of cooling 
the transformer oil by forcing it through 
a coil of pipe in the river will be used. 
The transmission lines from the two sta- 
tions are independent; that from station 
No. 1 (Rainbow) consists of six wires, the 
arrangement of which is shown in the ac- 
companying sketch of a pole top, run on 
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that if the oil was omitted the insulator 
was practically as good, and for several 
years past the line has been running using 
simply the glass insulators and giving en- 
tire satisfaction. ‘The line consists of cop- 
per wires of about 105,000 circular mils, 
and the two wires of each leg of the three- 
phase system are cross-connected at in- 
tervals, making the line in effect a single 
line. Upon the same poles is run a tele- 
phone line connecting the power station 
with the central station in Hartford, this 
line being of course transposed every three 
or four poles. Notwithstanding the heavy 
alternating currents near it conversation 
is easy and satisfactory over this circuit. 
The transmission line from the No. 2, or 
Tariffville, station consists of three 
aluminum conductors each of seven 
strands and of size such that their con- 
ductivity is equivalent to that of No. 0000 
copper conductors. This line, like the 
others, is installed on wooden poles with 
Imperial porcelain insulators. The joint- 
ing of the aluminum cable is accomplished 
by the use of a brass sleeve tapering from 
a central cavity in each direction. The 
ends of the individual wires of each cable 
are tinned by the use of a flux composed 
of hydrofluoric acid and a solder contain- 
ing phosphorus and tin, and are then in- 
serted into the sleeve which is filled with 
solder through holes in its side. The 
joints have proven very strong and no 
trouble has been had with them of any 
kind. The company is well pleased with 
the service of the line, which has been 
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ARRANGEMENT OF WIRES ON TRANSMISSION 
LINE FROM No. 1 (RAINBOW) STATION. 
up now long enough to test its capacity 
in resisting various kinds of weather and 

storms. 

At the outskirts of the city both trans- 
mission lines are taken underground for 
about one mile to the Pearl street station. 
The line from No. 1 station was one of the 
first high-tension alternating circuits to 
be placed underground, and is carried on 
three single-conductor, rubber-covered and 
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TRANSFORMER KROOM AT THE PEARL STREET STATION OF THE HARTFORD ELECTRIC LIGHT 
COMPANY. 


lead-sheathed cables, the three conductors 
being placed in one duct. The line from 
the Tariffville station comes in on a threc- 
conductor, paper-insulated and lead- 
sheathed cable, made by the National Con- 
duit and Cable Company. At the point 
of juncture of both these underground 
lines with the overhead transmission line 
another set of lightning arresters, similar 
to those described above, is installed. The 


transformer room of the Pearl street sta- 
tion, to which these lines are brought, is 
a fireproof structure having brick walls, 
a concrete floor and a steel roof. - The 
sheathing of the entering cable-ends is 
soldered to trumpet-shaped flaring metal- 
lic end-pieces which are filled with insu- 
lating compound, the object of this con- 
struction being to remove the grounded 
sheath from the vicinity of the bared end 


STEAM TURBINE DIRECT-COUPLED To 1,500-KrLowatr ALTERNATOR IN HARTFORD ELECTRIC Lignt Company’s STATION. 


Digitized by Google 


w ee a 


CRO am oe er = 


$ 


610 


ELECTRICAL REVIEW 


SWITCHBOARD IN THE PEARL STREET STATION OF THE HARTFORD ELECTRIC LicHuT 
COMPANY. 


of the conductor. It was found that un- 
less this precaution was taken ozone gen- 
erated by the leakage currents through 
the air at this point injuriously affected 
the insulation of the cables. In each cir- 
cuit is placed a high-tension circuit- 
breaker, consisting of the usual long cop- 
per wire fuse mounted in a wooden tube, 
the whole being handled by a wooden 
stick. 

In the transformer room are installed 
four 375-kilowatt and four 300-kilowatt 
transformers for stepping down the re- 
ceived current from 10,000 volts to 2,400 
volts, at which pressure some of the cur- 
rent is sent out to the State street station, 
about one-quarter of a mile away, while 
some of it is distributed to the outlying 
parts of Hartford for lighting and power 
purposes. There is also in the room a 
battery of four 200-kilowatt transform- 
ers reducing the voltage properly for 
operating rotary converters giving 220 
volts direct current, for feeding the three- 
wire underground lighting and power net- 
work which the company maintains 
through the central and closely built 
portions of the city. The two stations— 
Pearl street, which is the principal sta- 
tion and contains the steam auxiliary, and 
State street, which is a converting sta- 
tion containing a large storage battery— 
are worked together, the two being united 
by a considerable system of cables. In the 
Pear] street station are installed two 400- 
kilowatt rotary converters of Westing- 


house make for feeding the three-wire 
system. There are, in addition, in this 
station a 600-kilowatt and a 400-kilowatt 
generator, each giving 60-cycle, two-phase 
current at 2,400 volts, belted, respectively, 
to a 1,200-horse-power and a 600-horse- 
power, cross-compound, Cooper-Corliss en- 
gine. There has just been installed an ad- 


Vol. 388—No. 36 


bine sets ever installed anywhere, and the 
first one of considerable magnitude to be 
put in service in the United States. The 
results obtained from its operation will be 


of much interest to electric light people 


when they are made public. 

Steam for these engines is generated 
in a battery of three 550-horse-power Ault- 
man & Taylor boilers separated by a 
double fire-wall from the engine room. 
In the space between the two walls is in- 
stalled the pumps, both for the condensers, 
of the Worthington jet pattern, for boiler 
feeding, fire and other purposes. The 
boilers are fired by Roney mechanical 
stokers, the fuel used being bituminous 
slack. Condensing water is cooled by 
means of a group of Worthington cooling 
towers erected in the yard alongside the 
boiler room. These towers consist of cir- 
cular steel stacks, at the bottom of each of 
which is a powerful fan driven by an elec- 
tric motor, the interior of the stack being 
filled with hollow, porous, unglazed tiles, 
over which the hot water from the con- 
densers is allowed to trickle. It is well 
cooled by the time it reaches the bottom, 
and the loss from evaporation is said to 
be remarkably small. An artesian well 
on the premises of the company supplies 
the necessary feed water, although the city 
water supply system is also connected. 

Returning, now, to the main dynamo 
room of this station, the larger of the two 


generators driven by the large engine is- 


generally used with regularity during the 


Two ROTARIES, PART OF SWITCHBOARD AND ROTARY CONTROLLERS IN THE STATE STREET 
STATION AT HARTFORD. 


dition to this steam plant of a 2,500-horse- 
power steam turbine, built by the Westing- 
house Machine Company upon the Parsons 
designs and direct-coupled to a revolving 
field generator of 1,500-kilowatt capacity. 
The speed of this unit is 1,200 revolutions 
per minute, and the company confidently 
expects to realize large economies from its 
use. This unit is particularly interest- 
ing as being one of the largest steam tur- 


peak of the load or on days of exception- 
ally heavy load. The 400-kilowatt gen- 
erator is really a rotary converter belted 
to the engine and used as a double cur- 
rent generator for whatever purpose may 
be desired—either for feeding direct cur- 
rent into the three-wire system or work- 
ing back through its transformers for aid- 
ing the general alternating-current output. 
A traveling crane, of 25 tons capacity, 
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BEHIND THE SWITCHBOARD AT THE STATE STREET STATION, HARTFORD, SHOWING DIRECT- 
CURRENT FEEDERS AND TRANSFORMERS FOR ROTARIES (2,400-157 VOLTS). 


manufactured by Pawling & Harnisch- 
feger, of Milwaukee, Wis., runs the entire 
length of the dynamo room. A good idea 
of the arrangement of this room and the 
apparatus in it may be had from the ac- 
companying photographs, though it should 
be stated that at the moment the station 
is undergoing a thorough overhauling and 
the tile floor, which is to be laid in this 
room, is not in place. During the last 
year the Pearl street station has been en- 
tirely rebuilt and made fireproof. The 
dynamo room will be one of the hand- 
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dirt, etc., upon them. The general dis- 
tribution for the suburbs and outlying dis- 
tricts of Hartford from this station is 
2,400 volts two-phase. Incandescent light- 
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of the transmission system from the 
switchboards at the outlying generating 
stations to that of the distributing station 
at Pearl street is generally better than 85 
per cent. 

In the city the distribution for incan- 
descent lighting is underground, the lights 
being burned from a direct-current three- 
wire system having 110 volts on each side. 
Private arc lighting is also, for the most 
part, accomplished by enclosed lamps 
burning from this circuit. About 818 arc 
lamps and 70,000 incandescent lamps are 
fed from this network. 

The station at State street is the gen- 
eral feeding and balancing station for this 
part of the system. Here are installed 
two 250-kilowatt and one 300-kilowatt 
rotary converters, operated by current fed 
at 2,400 volts, two-phase, from the Pearl 
street station and appropriately reduced 
by the battery of transformers shown in 
the illustration. In the same group of 
buildings with these at this station is in- 
stalled a storage battery of the chloride 
type, containing 170 cells and rated at 
17,000 ampere-hours capacity. The il- 
lustration gives an excellent view of the 
battery room and shows the heavy over- 
head conductors leading from the end 
cells to the switchboard. This battery is 
“floated” across the three-wire system and 
serves to take the load at the peak and also 
in general as a regulating and steadying 
adjunct to the distribution system. The 
room in which it is installed has a concrete 
floor and is well ventilated by means of 
motor-driven electric fans and a ventilator 
in the roof. This station was one of the 
company’s original steam-driven stations, 
though at present all of the steam. appa- 
ratus has been taken out of it with the ex- 
ception of two boilers, which it has been 
found necessary to leave in order to supply 
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DIAGRAM OF SWITCHBOARD aT STATE STREET STATION, HARTFORD, SHOWING END-CELL SWITCHES IN CENTRE. 


somest in the country when its interior is 
finished. Its walls are of white brick 
with a wainscot about five feet high of 
buff-colored glazed tiles, while the floor will 
be covered with cream white tiles selected 
after numerous experiments with many 
varieties to determine the effect of oil, 


ing is fed from each side of this circuit, 
while the two are brought together when- 
ever it is necessary to install a motor. No 
special provision for balancing the two 
sides of the system has been made and 
none has been found to be necessary. It 
may be stated here that the power factor 


steam heat in the vicinity. Some of the 
original contracts made for lighting from 
this plant included a clause covering the 
supply of steam also. 

The switchboard for this station is ex- 
ceedingly simple in character and is well 
shown in the illustrations. The end cell 
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switches are arranged in two vertical col- 
umns, the sliding contacts upon them be- 
ing operated by a screw gear worked by 
hand-wheels at the bottom. 

The public are lighting of Hartford is 
entirely upon the constant alternating- 
current system worked by constant-current 
transformers, of which two are installed 
in the State street station and six others 
in two substations in other parts of the 
city. The circuits from the latter are 
turned on by the company’s inspectors in 
the evening. The next inspection of these 
substations is at midnight, and in order to 
make sure that the inspection has been 
made on time an exceedingly ingenious 
device is used. When the inspector comes 
to look over the substation he short-cir- 
cuits for a moment the recording am- 
meter installed in each circuit, thus caus- 
-` ing it to draw a line upon its record indi- 
cating the time of inspection. 

In all there are 777 street lamps oper- 
ated on these circuits, and, in addition, a 
number of private lights burning outside 
of stores, etc. Both the public and the 
electric light company have had great sat- 
isfaction from this installation, which was 
made in its entirety by the General Elec- 
tric Company. It has been found that 
the percentage of “lights out” on the street 
lighting was halved the first year of the 
installation of the system, and last year 
was further reduced to one-fourth of its 
amount during the older days when open 
are lamps of the direct-current variety 
were used. Only two trimmers are neces- 
sary to take care of the entire street light- 
ing installation. ‘These go out in wagons 
carrying carbons and clean inner globes 
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for the lamps and bring back to the sta- 
tion, for cleaning, the globes which have 
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TYPICAL WINTER LOAD CURVE OF THE HART- 


FORD ELECTRIC LIGHT COMPANY, 


REFRIGERATING MACHINE IN THE HARTFORD ELECTRIC LIGHT COMPANY’S SHOw-Rooms 
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been in service. The lamps burn about 
100 hours with one set of carbons, thus 
making trimming necessary only once in 
seven days, even in the season of longest 
nights. The current supplied for the 
street lighting is at 6.25 amperes, the 
transformers being of 100 lights capacity 
each, wired on the Brush system so that 
each takes care of two circuits of 50 lamps 


each. The fall of potential across each 
lamp is about 75.volts. — 


The Hartford Electric Light Company 
has used- ‘great intelligence in its efforts 
to enlarge the use of electricity in its 
field. In connection with the Pearl street 
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TYPICAL SUMMER LOAD CURVE oF THE HART- 


FORD ELECTRIC Light COMPANY. 


station it is now arranging to open an 
automobile charging station, sufficient 
space having been set aside for that pur- 
pose and an elevator for handling electric 
vehicles having been installed. It main- 
tains also at this station a department for 
the storage of electrical supplies, and here 
also is its meter department, where test- 
ing and calibration are done. The company 
has succeeded, by enterprising methods. 
in developing a motor load of about 3,000 
horse-power upon its circuits, the motors 
being divided about equally between the 
direct-current and alternating types, and 
operating in general across the outside of 
the three-wire system for the direct-cur- 
rent motors and on the two-phase system 
It will be noticed 
from the load curves reproduced herewith 
that the system is well loaded all day on 
account of the considerable amount of cur- 


of the alternating. 


rent supplied for motor purposes. 


A most interesting feature which has 
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just been introduced consists of domestic 
refrigerating machines electrically oper- 
ated, which are now being used to a con- 
siderable degree in Hartford. These ma- 
chines, which are of the ammonia com- 
pression type, are operated by motors of 
various capacities, depending upon the 
size of compressors used, and are sold 
outright to consumers. The company is 
prepared to install machines varying in 
capacity from 50 pounds to 4,000 pounds 
of refrigeration in 24 hours. It has al- 
ready sold several of these machines and 
anticipates an excellent power business 
from this source. One of the illustrations 
shows one of the 200-pound machines set 
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Electric Lighting on German Naval 
Vessels. 

A recent article in the Electrotech- 
nische Zettschrift states that in the Impe- 
rial German Navy the method of wiring 
that has been most generally adopted is 
the separate lead and return wire system, 
concentric cables being used where the 
wires pass near the ship’s compasses. Con- 
tinuing, the article says: 

“Attempts to employ the ship’s struc- 
ture as a return have not attained success- 
ful results, and, so far as large vessels are 
concerned, this practice has been entirely 
superseded. In the case of new tor- 
pedo-boats, however, where economy in 
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jury to them. It is proposed to dispense 
with the steel armor in the future, even 
for the lighting and power cables, retain- 
ing only the lead protection. 

“The practice of soldering branch con- 
nections has also been discarded in favor 
of branch fuse-boxes, in which the con- 
nections are made with terminal bars. 
These boxes are made for two, three, four, 
six and eight lamps, being, of course, 


water-tight. Their introduction seems to 
have been a complete success, facilitating, 
as they do, systematic supervision of the 
ship’s wiring. 

“Although slate is at present generally 
used for switchboard bases in the service, 
it is interesting to learn that iron is pro- 
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VIEW IN THE STORAGE BATTERY ROOM OF THE HARTFORD ELECTRIC LIGHT COMPANY, SHOWING END-CELL TERMINALS IN BACKGROUND. 


up in the show rooms, which the company 
maintains for this purpose, operated by a 
one-quarter horse-power motor. 

It is pleasant to be able to record that 
the Hartford Electric Light Company has 
been exceedingly successful in the con- 
duct of its business, though this might 
well be understood from the above hasty 
description of the principal engineering 
features of its plant. The company is 
capitalized for $1,050,000, and pays a 
dividend of seven per cent, in addition to 
laying aside a comfortable surplus. Its 
officers consist of A. C. Dunham, presi- 
dent; R. W. Rollins, general manager; 
D. Newton Barney, treasurer; C. C. Cook, 
secretary; E. F. Lawton, superintendent, 
and W. Lispenard Robb, consulting elec- 
trical engineer. 


weight is the main consideration, the prac- 
tice still holds. In all places exposed to 
the danger of mechanical injury, such as 
the engine rooms and stock-holds, lead- 
covered, iron-armored cables are employed, 
while elsewhere cables well insulated with 


rubber, but otherwise unprotected, except 


in some cases by thin, rust-proof wire, are 
used. The wood casing formerly em- 
ployed has been abolished, owing to its 
inflammability. Hitherto, the telegraph 
and telephone cables have been of the 
lead-covered, iron-armored type, but the 
newest ships have been provided with a 
central subway, like a conduit, as well as 
side conduits below the armored deck, 
which may be used for the electric cables, 
telegraph and telephone wires, ete., there- 
by avoiding all danger of mechanical in- 


posed as a substitute, owing to the un- 
avoidable breakages which occur. Small 
machine boards with iron bases have al- 
ready been successfully introduced, but 
the difficulty of insulating the ter- 
minals and connections has hitherto 
prevented the adoption of the plan 
on a large scale. With the excep- 
tion of the connections with the meas- 
uring instruments, all the switchboard 
connections on the Fürst Bismarck were 
for the first time made with bare copper 
bars, whereby a neat, solid construction is 
obtained, which is also accessible. The 
necessary protection against moisture is 
provided by enamel, which also serves to 
distinguish the poles, red and blue being 
used. This type of board is particularly 
advantageous where the available space is 
limited in depth, since the connections 
behind require no supervision, and the 
screw terminals may all be withdrawn 
from the front of the board.” 
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THE NATIONAL ELECTRIC LIGHT ASSO- 
CIATION’S CONVENTION. 


THE TWENTY-FOURTH GATHERING OF THIS 
IMPORTANT BODY OF ELECTRIC 
LIGHT MEN. 


— a 


On Tuesday, May 21, the twenty-fourth 
convention of the National Electric Light 
Association will come to order at the Inter- 
national Hotel, at Niagara Falls, N. Y. 
Following is a complete programme of the 
meeting : 

TUESDAY, MAY 21, 1901. 


Meeting of the Executive Committee, 
9 A.M. 

Morning Session, 10 o'clock, Convention 
Hall, International Hotel—Address by 
President Cahoon. Paper by Mr. C. R. 
Van Trump, of Wilmington, Del.; “A 
Station Load Diagram.” 

Afternoon Session, 2 o’clock—Paper by 
Mr. Francis W. Willcox, of Harrison, 
N. J.; “The Practical Side of the Incan- 
descent Lamp.” Report by the Committee 
on Standard Candle-Power of Incandes- 
cent Lamps, Dr. Louis Bell, chairman. 
Report by the Committee on Amendments 
to Freight Classification of Electrical Ap- 
paratus, Mr. James I. Ayer, chairman. 


WEDNESDAY, MAY 22, 1901. 
Morning Session, 10 eas by 
Mr. H.W. Hillman, of Schenectady, N.Y.; 
“Are Lighting at the Beginning of the 
Twentieth Century.” Report of the Com- 
mittee on Photometric Value of Arc 
Lamps, Mr. Henry L. Doherty, chairman. 
Afternoon Session, 2.30 o’clock—Paper 
by Mr. Louis R. Wallis, Woburn, Mass.: 
“The Foresee (4-C) System of Charging.” 
Report of the Committee on Uniform Ac- 
counting, Mr. G. E. Tripp, chairman. 
Report of the Committee on Flue Gases, 
Mr. Henry L. Doherty, chairman. 
Report of the Committee on Legislative 
Policy, Mr. Samuel Insull, chairman. 


THURSDAY, MAY 23, 1901. 

Morning Session, 10 o’clock—Paper by 
Mr. Augustus Treadwell, Jr., of New 
York, N. Y.; “Storage Batteries in Cen- 
tral Station Work.” Report of the Com- 
mittee on Rules for Electrical Construc- 
tion and Operation, Captain William 
Brophy, chairman. Topic: “Steam Heat- 
ing from Central Stations.” 

Afternoon Session, 2.30 o’clock—Paper 
by Mr. Calvin W. Rice, of New York, 
N. Y.; “Distribution of Current at High 
Potential in New York City.” Report of 
the Committee on Amendments to By- 
Laws, Mr. Samuel Insull, chairman. 

Reports of the Secretary and Treasurer 
and Executive Committee. 

Election of Officers. 

The meetings will be held in the large 
Convention Hall of the International 
Hotel, famous for the many gatherings 
which have been held in it. This hotel 
has been reserved in its entirety for those 
attending the convention. It is situated 
on the bank of the Niagara River, a few 
hundred feet above the American falls and 
directly upon the car line connecting 
Niagara Falls with Buffalo, and within 
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two minutes’ walk of the railway station 
at Niagara Falls. 

The present officers of the National 
Electric Light Association are as follows: 

President, James Blake Cahoon, New 
York, N. Y. 

First vice-president, Louis A. Ferguson, 
Chicago, Ill., second vice-president, W. 
Worth Bean, St. Joseph, Mich. 

Secretary and treasurer, George F. Por- 
ter. 

Master of transportation, C. O. Baker, 
Jr. 

Executive committee—Henry L. Doher- 
ty, Denver, Colo.; Charles B. Hunt, Lon- 
don, Ont.; Ernest H. Davis, Williamsport, 
Pa.; H. M. Atkinson, Atlanta, Ga.; Sam- 
uel Insull, Chicago, Ill.; Samuel Scovil, 
Cleveland, Ohio; Chas. E. Scott, Bristol, 
Pa.; William M. Brock, Paterson, N. J.; 
E. F. Peck, Brooklyn, N. Y. 

At no other meeting of the association 
has there ever been such a magnificent dis- 
play of electric lighting as will be enjoyed 
by the delegates attending this convention. 
At Buffalo, within an hour’s ride by trol- 
ley car, the Pan-American Exposition ex- 
hibits the most magnificent display of 
electric lighting that has ever been shown 
anywhere. From the pictures on the oppo- 
site page a faint idea of the beauty and 
spectacular grandeur of these illumina- 
tions may be had. The upper illustration 
shows the Electric Tower, with some of its 
flanking buildings, standing at the head of 
a broad lagoon. Upon this tower are 
mounted some 40,000 incandescent lamps 
of cight and sixteen candle-power, all il- 
luminated by 25-cycle current from Niag- 
ara Falls. When it is remembered that the 
tower itself is nearly as high as the famous 
spire of Cologne, and is 21 feet higher 
than the top of the flagstaff of the Park 
Row Building, in New York city, some 
idea of the majestic scale of this spectacle 
may be obtained. 

The building shown in the lower illus- 
tration is one of the two flanking struc- 
tures that mark where the grand court of 
the exposition expands into the esplanade. 
The building shown is the Temple of 
Musie. While both illustrations are re- 
markable pieces of night photography, 
thcy fail to show the color which adds the 
last touch to the consummate beauty of 
this scene. The Electric Tower is of ivory 
white with pale greenish and blue tints in 
its panels, while the dome of the Temple 
of Music is of turquoise-colored enamel, 
much gilding and rich colors being em- 
ployed in the decorations of the walls of 
this building. While some of the effect is 
lost in the mechanical process employed 
for reproducing these pictures, they still 
give a good idea of the superb photographs 
from which they were made. That of the 
Temple of Music is copyrighted by Mr. 
C. D. Arnold, the official photographer 
at the Pan-American Exposition, and 
that of the Electric Tower was taken by 
Mr. Oscar A. Seman and is here repro- 
duced by courtesy of the Buffalo Courier. 
No delegate attending the convention 
should fail to witness this magnificent 
spectacle—certainly the most astonishing 
display of decorative electric lighting that 
has ever been seen in the world. 
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Summer Meeting of the American in- 
stitute of Electrical Engineers. 


The secretary of the American Institute 
of Electrical Engineers has issued the fol- 


lowing preliminary programme for the 
summer meeting: 


It is proposed to begin the programme 
by a meeting of the members of the Amer- 
ican Institute of Electrical Engineers and 
their European guests for formal wel- 
come and reception on Wednesday, 
August 14, 1901, at the house of one of 
the engineering societies in New York city, 
as found most convenient and as arranged 
later. A collation will be served after the 
meeting, and there will be a steamboat 
excursion in the afternoon. 

On the two following days technical 
visits will be made to important works and 
installations in New York city and 
vicinity. A banquet will take place on 
one of these evenings, and arrangements 
may be made later for a reception or some 
entertainment on the other evening. No 
special assignment is made for Saturday, 
in order to enable visitors to make their 
Own arrangements for sightseeing and 
recreation. ; 

The council committee has under con- 
sideration for Sunday, August 18, a day- 
light trip up the Hudson (the American 
Rhine), to some convenient point, thence 
by rail to Albany where the party will 
stop over night, leaving early on Monday, 
August 19, for a visit to the works of the 
General Electric Company at Schenectady. 
From Schenectady the party will go by 
special train to Buffalo. 

On Tuesday morning. August 20, the 
gcneral meeting will open at Buffalo, in 
the Temple of Music, with addresses by 
the exposition and municipal officers. À 
preliminary visit will be made to the ex- 
position in the afternoon. On the three 
following days there will be sessions for 
the reading and discussion of papers in the 
forenoons, and perhaps on some of the 
afternoons. The Director-General has 
designated August 22 as “Electrical Day.” 
The programme contemplates the allot- 
ment of an entire day, if possible, for an 
excursion to Niagara Falls and the various 
clectrical features to be seen at that 
place. Visits will also be made to various 
substations in Buffalo. The closing meet- 
ing will probably be held on Saturday, 
August 24. 

Entertainments and receptions may be 
provided for some of the late afternoons 
or evenings. Visitors desiring to include 
other large American cities in their tour, 
will be able to obtain all information de- 
sired from the secretary of the Institute, 
and also from members residing in these 
cities who will be in attendance at the 
meeting both in New York and Buffalo. 
Local committees of the Institute will be 
appointed in some of the larger cities to 
cooperate with the council committee for 
the purpose of facilitating the arrange- 
ments which the visitors may desire to 
make for visiting various places of ìn- 
terest. 
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DESIGN OF PIPES FOR HOT-WATER 
HEATING FROM CENTRAL STATIONS.—I 


BY ALTON D. ADAMS. 


In the practical application of hot-water 
heating from central stations, two factors 
at the start are known. These are the 
amount of heat required hourly at a certain 
point and its distance from the station. 
The first step, when acting on this data, 
is to determine the hourly flow of water 
that will yield the required amount of 
heat, and to do this some definite drop in 
the temperature of the flowing water must 
be decided on. When the quantity of 
water that must pass through the pipes 
per hour is known, the size of the pipes 
for any velocity of flow is readily deter- 
mined. When the length of pipes, the 
velocity of flow and a certain quantity 
representing the tendency of the interior 
pipe surface to retard the water are 
known, the pressure necessary in the pipes 
and the horse-power required to maintain 
the flow can be determined. 

If the pressure and horse-power neces- 
sary to force the water through the pipe 
prove to be too great, as first calculated, 
the velocity of the flow must be reduced. 
This reduction may be accomplished in 
two ways: By an increase of the permitted 
drop in the temperature of the water, or 
by a larger diameter for the pipe. New 
values for drop in water temperature or 
pipe diameter, or both, should next be ap- 
plied and the calculations carried out as 
before. A check on the increase of the 
pipe diameter is its cost, and another the 
loss of heat from its surface. As the tem- 
perature of a pipe will remain nearly 
constant, whatever its diameter or the rate 
of flow, an increase in the diameter of a 
pipe for a certain delivery, in order to 
save power, may so enlarge the pipe sur- 
face that the additional loss by radiation 
more than offsets the saving of power. 
The consideration of a numerical prob- 
lem will best illustrate these principles. 
Assume that a group of large buildings, 
distant one mile from a central station, 
contains 4,000,000 cubic feet of space to 
be heated. Let the character and situation 
of these buildings be such that 3.5 heat 
units are required for each cubic foot of 
space per hour in the coldest weather. 
The total heat to be hourly delivered to 
these buildings is thus 14,000,000 units. 
If the water delivering this heat drops 
40 degrees in temperature while passing 
through the buildings it will give up 40 
heat units per pound, and 350,000 pounds 
will be required per hour to yield the 14,- 
000,000 heat units. The weight of water 
that must pass through the main pipes 
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per second is therefore 97.2 pounds. If 
this water is at a temperature of 212 de- 
grees, weighing 59.8 pounds per cubic 
foot, 1.62 cubic feet must pass a cross- 
section of the main pipe each second. The 
diameter and area of the pipe necessary to 
pass this amount of water per second 
vary inversely with the velocity of 
flow. The formula for this case is 
W = VxA, in which W equals the cubic 
feet of water delivered by the pipe or 
passing a given cross-section per second, 
V equals the velocity of the circulating 
water in feet per second and A equals the 
area of the pipe cross-section in square 
feet. Wrought-iron pipes, as regularly 
made, vary in internal diameters by half 
inches from two to four and one-half 
inches, by single inches from five to six- 
teen and by two inches from eighteen to 
thirty inches. It is therefore necessary to se- 
lect that regular size of pipe that will yield 
the required delivery of water at about 
the velocity of flow that is thought de- 
sirable. A velocity of three feet per sec- 
ond may be selected for the water in the 
pipe and this figure, with that represent- 
ing the cubic feet of water per second sub- 
stituted in the above formula, which then 
becomes 1.62=3 x A, and A = .d4 square 
foot. 

The internal area in cross-section of a 
pipe of 10 inches diameter is 0.5454 of a 
square foot, and this is as near as can be 
expected to the required area. Had no 
regular size of pipe furnished the de- 
sired area, the area of the nearest size 
should have been substituted in the for- 
mula and the corresponding velocity 
found. As the 10-inch pipe has the area 
necessary for the assumed velocity of 
three feet per second, that velocity is ap- 
plied in the subsequent calculation. 

The next step in the problem is to de- 
termine the pressure necessary to force 
water from a station to a point one mile 
distant and then back to the station at a 
velocity of three feet per second through 
the 10-inch pipe. The total length of 
pipe for this service at a distance of one 
mile is evidently two miles or 5,280 x 2 = 
10,560 feet, provided the pipe is laid in a 
straight line. The two pipes will usually 
be laid side by side in one trench. If the 
pipes offered no resistance to the flow of 
water through them, the relation of the 
velocity of the water and the pressure that 
causes the flow would be shown by the 
formula V? = 29 II, in which V represents 
the velocity in feet per second, g the num- 
ber 32.64 and H the height in feet of wat- 
er that corresponds to the pressure causing 
the flow. For this ideal case V = 8.02 y JJ. 
All pipes do offer resistance to the flow 
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of water, however, and the value of V? in 
the formula just given varies with the 


) 
factor f a in which D is the interior 


diameter of the pipe and L its total length, 
both the dimensions being given in feet. 
The formula thus becomes V* = 64.32 


H xf a the factor f represents the 


friction of the pipe service and many ex- 
periments have been made to determine 
its value for different pipes and conduits. 
The value of f for pipes of the same 
kind varies according to their diameters. 
For the case under consideration, a 10- 
inch pipe has been found necessary 
and the value of f for a smooth, iron 
pipe of this size is 188. Substituting 
this figure for f in the formula and 
changing the position of the factors give 


V* = 64.32 x 188 x aa 


TL’ 
V? = 3,030 = Giving V, Land D the 


values found above for the present case, 


and reducing, 


9x 10,560 „na 
H = 3023 X 833 > 37.4% feet of water. To 
reduce heads of hot water in feet to 


pounds of pressure per square inch mul- 
tiply by 0.42, so the 37.7 fect of water 
pressure amounts to 16.3 pounds per 
square inch. 

Having found the pressure necessary to 
move the water at the desired velocity, the 
required power can be calculated. The 
area in section of a pipe of 10 inches in 
diameter is 78.54 equare inches, and the 
total pressure at the section for 16.3 
pounds per square inch is 78.54 X 16.3 = 
1,280 pounds. As the water flows at the 
velocity of three feet per second, the work 
done on it during that period is 1,280 x 
3 = 3,840 foot-pounds. One horse-power 
being work at the rate of 550 foot-pounds 
per second, the horse-power necessary to 
maintain the flow of water is 3,810 + 550 
= 7. Indicating these several operations 
for the power expended to move water in 
pipes by a single formula, horse-power = 
a X 78.54 = H x V , in which V 

Q 
and H have the same values as before and d 
is the diameter of the pipe in inches. It 
has now been shown that the rate of water 
circulation required by the present prob- 
lem can be maintained by an expenditure 
of seven horse-power on the water, if a 
pipe of 10 inches diameter is used. In or- 


der to determine whether this expenditure 


of power is an efficient one for this case 
it should be compared with the heat de- 
livered by the water per second in the 
buildings warmed and also with that lost 
from the pipes in the trenches. It was 
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found that to supply the required amount 
of heat with a fall of 40 degrees for the 
temperature of water while in the heated 
buildings, 97.2 pounds of water must en- 
ter and leave the station and the heated 
buildings per second, yielding consumers 
3,888 heat units during that time. As- 
suming the loss of heat from the pipes to 
be 25 per cent of the total amount given 
off by the water while making the circuit, 
this total is 5,184 units, of which 1,296 
are lost from the pipes per second. If 
power pumps are used to force the water 
through the pipes, a consumption of 35 
pounds of steam by the engine may fairly 
be assumed for each horse-power-hour of 
work that pumps do on the circulating 
water. If 20 per cent of the steam con- 
sumed is rejected from the engine as 
water, there remains 28 pounds of ex- 
haust steam that should be used to heat 
the circulating water. These 28 pounds 
of steam at atmospheric pressure yield 
966 X 28 = 27,018 heat units per hour on 
condensation, or 7.5 per second. As seven 
horse-power is necessary to move the water, 
the latent heat available from the exhaust 
steam for this work is 7.5 x 7 = 52.5 heat 
units. This is only one per cent of the 
518.4 units that must be imparted to the 
circulating water per second. With feed- 
water at 212 degrees, the total amount of 
heat extracted from the boiler to operate 
the pumpis (1,185 — 181) .35 =:35,140 heat 
units per horse-power-hour if the boiler 
pressure is 100.3 pounds. As the exhaust 
steam from the 35 pounds of boiler steam 
used for each horse-power-hour yields 27,- 
048 heat units to the circulating water, on 
condensation, the expenditure of heat at 
the station to pump the water through the 
pipes is 7 (35,140 — 27,048) = 56,644 units 
per hour, or 15.7 per second. If the 
assumed loss by radiation from the pipes 
in this case is a fair one, as can be shown 
to be the fact, the loss of heat at the 
station for pumping is only about one 
per cent of that from the pipes. There 
is good reason to think from these 
facts that the economy in operation of the 
system would be improved by the use of a 
smaller pipe. The heat lost from a pipe 
varies directly with its surface, as docs 
also its diameter for a given length. A 
smaller pipe will also reduce the invest- 
ment. If the diameter of the pipe is re- 
duced, the required rate of heat delivery 
can only be maintained by a greater veloc- 
ity of the circulating water or an increase 
in its drop of temperature while in build- 
ings. 

The fall of 40 degrees in the tempera- 
ature of circulating water while in radia- 
tors is greater than is common for private 
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heating plants and is perhaps as large as 
users will be inclined to permit, because 
the radiating surface must increase when 
the drop in water temperature increases. 
As the practicable expedient, then, the 
size of the circulating pipes must be re- 
duced for the present case. The heat re- 
quired to operate the pump for the veloc- 
ity of three feet per second by the water, 
is so small compared with the heat dis- 
tributed through the pipes that it seems 
reasonable to select a velocity twice as 
great, or six feet per second, for the next 
trial. As it was found above that 1.62 
cubic feet of water must pass each cross- 
section of the pipe per second, the for- 
mula for the pipe section becomes, 
A = 1.62 +6 = .27 square foot. A pipe 
seven inches in diameter has very nearly 
this area, and that size is therefore the 
one wanted. 
The head, H, of water necessary to give 
a delivery at the rate of six feet per sec- 
ond from a seven-inch pipe, two miles 
long, must next be found from the for- 
DH 
mula, V? = 64.32 x f x IL? 
4L xV 
64.32 x f x D' 
seven-inch pipe the numerical value of the 
factor f is smaller than in the case of a 
10-inch pipe, being about 180. Substitut- 
ing the known values of L, V, f and D in 
4 X 10,500 X 36 __ 
64.32 x 180.58 
226 feet. Using the factor 0.42 to re- 
duce the head of the hot water in feet 
to pressure in pounds per square inch 
gives nearly 95 pounds pressure on the 
pipe system. The area of a pipe of seven 
inches diameter is 38.5 square inches, 80 
that the work done on the water at 95 
pounds pressure is 38.5 x 95 X 6 = 21,945 
foot-pounds per second or 40 horse-power 
nearly. Allowing, as before, 35 pounds 
of steam at 100.3 pounds of boiler press- 
ure for each horse-power-hour of work 
done on the water by the pump, the total 
heat taken from the boilers for the work, 
if feed-water is at 212 degrees, is 
40 (1,185 — 181) 35 = 1,405,600 units per 
hour. If four-fifths of the weight of steam 
entering the engine leaves it as steam 
at the exhaust, the heat available for the 
circulating water by the condensation 
of this exhaust steam is 40 (9€6) 28 = 
1,081,920 units hourly. The heat used 
at the station in this case for the work of 
pumping is, therefore, 1,405,600 — 1,081,- 
920 = 323,680 units per hour. Assuming 
the temperature of the circulating water 
and pipes to be the same as in the pre- 
vious example of a 10-inch pipe, where 
the loss of heat from the pipe was taken 


which may 


be reduced to H = Fora 


the formula gives, H = 
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at one-fourth of the total amount given 
off by the water or 1,296 heat units per 
second, the loss of heat from the seven- 
inch pipe will be less in the proportion of 
its outside surface. As the length of 
pipe is the same in each case, the outside 
surfaces vary as the diameters, and the 
heat loss from the seven-inch pipe is 
.25X.7 = 17.5 per cent of the total amount 
of heat given up by the water while mak- 
ing the circuit. The water must deliver 
3,888 heat units in buildings per second, 
and as this is 100 — 17.5:= 82.5 per cent 
of the heat it gives off, the total is 
3,888 + .825 = 4,712 units, and the loss 
from pipes 4,712 — 3,888 =824 units in 
the same time. In this case the heat avail- 
able from the engine exhaust for the cir- 
culating water has been shown to be 1,- 
081,920 units hourly, or 300 per second, 
which can readily be absorbed, as it is only 
about six per cent of the total heat re- 
quired by the circulating water. The 
323,680 heat units hourly consumed at 
the station to maintain the water circula- 
tion amount to 90 units per second, or 
only 90 + (90 + 824) = 9.8 per cent of the 
combined pipe and station loss. It should 
be noted that the total loss for power to 
move the water and radiation from pipes 
is 1,311.7 heat units per second with the 
10-inch and only 914 units with the seven- 
inch pipe, so that the larger size not only 
requires nearly twice the investment but 
the loss of 43 per cent more heat than for 
the seven-inch size. If the conditions 
selected for this example could be main- 
tained in a practical case it would be ad- 
visable to still further reduce the size of 
pipe, as the heat radiated from the pipe 
evidently would be more reduced by the 
sclection of a somewhat smaller pipe than 
the loss by pumping at the station would 
he increased. It is evident that a limit to 
the practicable pressure for the circulat- 
ing water would soon be reached, beyond 
which it would not be advisable to go be- 
cause of the strain on the pipes and radia- 
tors of consumers. In this connection it 
is well to note the maximum power that 
may be expended to pump a given amount 
of water that is to absorb all of the latent 
heat of the exhaust steam from the en- 
gine that drives the pump. It has been 
found in the case just considered that, al- 
lowing 35 pounds of boiler steam for each 
horse-power-hour of work done in moving 
the water and 28 pounds of exhaust steam, 
27,048 heat units per hour, or 7.43 per 
second, are available for the circulating 


‚water. Each pound of water returned to 


the station per second indicates a diserpa- 
tion of 50 heat units by the pipes and radi- 
ating surfaces, if the temperature of the 
water returned is 50 degrees below that 
entering the outgoing pipe. The power 
that may be expended to pump water that 
has a total drop of 50 degrees in tempera- 
ture while making the circuit of the heat- 
ing system is, therefore, 50 + 7.43 = 6.7 
horse-power per pound of water, if all 
the latent heat of the exhaust is to be ab- 
sorbed by the water. Jt seems certain 
that this last condition could never be 
reached in practice, as the resulting press- 
ure would be impracticable. 
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The Works of the Westinghouse Electric 
and Manufacturing Company-—II. 


N THE PRECEDING article the 
heavier machine work of the West- 
inghouse Electric and Manufacturing 

Company at its East Pittsburgh shop was 
described in a general wav. Turning, 
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out other treatment than annealing and 
japanning. 

The assembly of punched disks for the 
manufacture of armature cores is excel- 
lently illustrated in one of the engravings. 


SECTION OF THE ARMATURE CORE ASSEMBLING DEPARTMENT OF THE WESTINGHOUSE ELECTRIC 
AND MANUFACTURING COMPANY’S WORKS. 


now, to the details of the various processes 
which go to the manufacture of dynamo 
electric apparatus in these works, the 
various sections of the work will be taken 
up briefly and described in their order. 
In the part of the building immediately 
back of the power-house work in sheet iron 
and the manufacture of disks and pieces 
intended to be built up into laminated 
armatures, pole-pieces and field-frames, is 
carried on. In the punching shop are 
punches handling work up to the largest 
size that is attempted in single pieces. 
No less than 200 machines are at work in 


the sheet-iron department, this feature of . 


electrical manufacture having become 
lately of extreme importance owing to the 
large number of alternating-current ma- 
chines manufactured and the increasing 
use of laminated pole-pieces in direct-cur- 
rent apparatus. In this building, also, 
is punched the sheet iron for the manu- 
facture of transformers, this industry con- 
suming a large amount of the material. 
Great perfection has been attained in the 
art of die-making, and the punched pieces 
are In proper condition to assemble with- 


Owing to the supply of natural gas in 
the vicinity of East Pittsburgh, this fuel 
is used in heating the annealing furnaces, 
which are large brick chambers built 
above the floor level of the annealing room, 
and containing railway tracks upon which 
are run in the heavy cast-iron annealing 
boxes packed with pieces. When a fur- 
nace is filled with these boxes its doors are 
closed, and the contents are maintained 
at a dull red heat for the necessary length 
of time to insure softness and thorough 
annealing of the pieces. The furnace is 
then gradually cooled off and the boxes 
withdrawn. 

The winding department is on one of 
the upper floors of the large main build- 
ing. Jn these days the winding is prac- 
tically all done by a process involving the 
making of formed coils ready to put in 
place upon pole-piece or armature, or in 
the transformer, as may be desired. 

Ordinary coil winding, or the manufact- 
ure of round or oval coils for fields, ete., is 
accomplished in the usual way, the coils 
for the most part being wound in metal 
forms, thoroughly insulated, as they are 
laid down, and subsequently taped and 
cooked in japan or some other fluid insu- 
lating material which permeates all parts 


BANDING STREET RAILWAY Motor ARMATURES. 


Much of this work is done by boys, the il- 
lustration showing a group of these build- 
ing up the cores for street-railway motor 
armatures. 


of them and hardens when cooled. The 
winding of armature coils in these days of 
form-wound coils would require a chapter 
for its full treatment, because the greatest 
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ONE END oF Bay IN wHics LARGE MACHINES ARE ASSEMBLED, WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY'S WORKS. 


simplicity of result is accomplished by 
considerable apparent complexity of 
method. Coils intended to lie upon the 
cylindrical surface of an armature and to 


knit together at the ends compactly and 
in their just order necessarily occupy three 
dimensions of space, and are more or less 
difficult both to design and to make. The 


use of special formers and machines, many 
of them of the greatest ingenuity, has re- 
duced this winding to its simplest terms 
in these werks. Much of the winding is 
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done by women, coils of the larger and 
coarser sizes of wire, requiring greater 
strength in handling, being wound by men 
and boys. 

There, is an increasing use of copper-bar 
winding or strap wifiding, the bare copper 
strap being wound up generally edgewise 
into coils, and subsequently insulated. In 
coils intended for such purposes as the re- 
volving fields of generators no great de- 
gree of insulation has to be provided, since 
the potential differences involved are very 
small. The machines for winding such 
strap are of great ingenuity and extra- 
ordinary simplicitv. Of these there are 
employed a number, of different sizes, 
working on materials up to three inches in 
width by one-quarter inch in thickness, 
such conductors being used as the sec- 
ondarics for large and powerful transform- 
ers. 

In the early days of electrical manu- 
facture, it will be remembered by all who 
had experience with them, the principal 
trouble with electrical apparatus was due 
to breakdowns of insulation. The mod- 
ern development of manufacturing proc- 
esses has involved the most particular 
care in insulation, and this is accom- 
plished in a variety of ways, of course de- 
pendent upon what the winding is for 
and the clectrical pressure at which it is 
to be used. When it is considered that 
some of the apparatus manufactured in 
these shops is capable of working in reg- 
ular service up to pressures of 50,000 volts 
alternating, it will be scen that too great 
care and attention can not be given this 
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to standard thicknesses, from which are 
built up the consolidated mica structures 
required in the various insulating oper- 
ations. Ingenious machines for splitting 
mica are also in use. One of the illustra- 
tions shows two of these machines with 
their attendants. 

When the mica has been split into layers 
of the requisite thinness, the sheets so 
made are build up into thicker boards. 
Consolidation is effected by a varnish of 
special type which cements the above thin 
sheets into thicker ones. These are placed 
into flat molds in which they are sub- 
jected to great pressure and considerable 
heat. The result is a material possessing 
extraordinary qualities of insulation, dur- 
ability and dielectric strength. 

The work of building consolidated mica 
into the numerous shapes employed is the 
subject of another illustration. Large 
quantities of the material are used in the 
making of boards of various thicknesses 
for use as sheet insulation in coil wind- 
ing, etc., while great quantities of it are 
also made into rings for insulating com- 


PREPARING SHEETS OF MICA IN THE WESTINGHOUSE FACTORY. 


extremely important part of the work. 

The process of applying insulation of 
the ordinary kind (tape, etc:) to such coils 
is shown in one of the illustrations. This 
work, which requires neatness and deli- 
cacy of handling, is almost entirely done 
by women employés. Insulation with 
mica, which forms a department of itself, 
will be described more fully below. 

In one of the gallerics of the main bay 
of the large building is located the mica 
department. More than 200 girls are em- 
ployed in splitting mica and reducing it 
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mutator heads, insulation between seg- 
ments of commutators, and for special 


purposes of great variety. 
In electrical manufacture it is neces- 
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machines are assembled, testing of an 
elaborate character is carried out on the 
larger apparatus. In each case the re- 
sults of tests are tabulated in such form 
as to preserve them for the engineering 


SMALL Drrect-CurRRENT Motors READY FOR TESTING. 


sary not only to make the various parts 
going to form the complete machine and 
to assemble them properly, but also at 
every stage of manufacture to test the 
product, both for its conformity to stand- 
ard sizes and for its electrical qualities. 
so that no faulty material or wrong con- 
nections may appear in the finished out- 
put. Testing is carried on in these works 
at various stages of manufacture, coils, 
ete., being subjected to tests for insulation 
under conditions which are much more 
severe than they will meet in service. The 
testing transformer, mounted with its fuse, 
manual switch and circuit-breaker on a 
sort of wheelbarrow, which is shown in 
one of the small pictures, has been found 
an exceedingly valuable adjunct to this 
feature of the work. One of the aisles 
of the assembling and testing department 
Is shown In the accompanying engraving. 
lhe facilities for testing finished machines 
are very complete in these works. In two 
of the smaller illustrations are shown, re- 
spectively, the testing department for 
small direct-current dynamos and motors 
and for alternating-current apparatus of 
smal] size. All such machinery is sub- 
jected to service conditions and overloads, 
as well as breakdown tests for insulation, 
and is operated long enough to develop 
any fault that might be latent in it. 

In the large aisle wherein the heavier 
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In all the departments mentioned here, 
from the manufacture of the crude mate- 
rial for cores and frames up to the assem- 
bly and testing of the finished product, 
the same organization that is evident in 
all other parts of the works is shown. The 
path of the sheet-iron pieces, for example, 
from their reception as sheets unloaded 
from the cars in which they are delivered 
to the works to their final delivery as parts 
of completed machinery boxed for ship- 
ment, is the shortest possible through the 
factory. The output of the winding shop 
goes directly to the insulating department, 
and thence to the point where it meets the 
assembled iron structure of the apparatus 
in the assembling room ; thence the assem- 
bled and completed machine goes to its 
test, after which it reccives its finishing 
coat of paint or enamel and goes to the 
shipping department. Throughout the 
whole course of this passage of material, 
from the various places at which the crude 
product of mill and foundry enters the 
works to its departure as electrical ma- 
chinery, its movement is effected as little 
as possible by manual power. The over- 
head cranes, aided by the railway tracks 
on the floors of the various shops, handle 
practically all the material in its travel 
from department to department, and 
finally deliver it boxed for shipment on the 
cars in the company’s shipping depart- 
ment. 


=> ——__— 
New York Electrical Society. 


The 215th mecting of the New York 
Electrical Society was held at 8 P. M. 
on Thursday, May 16, in the College of 
the City of New York, corner of Lexing- 


MAKING MEASUREMENTS IN ONE OF THE WESTINGHOUSE COMPANY'S LABORATORIES. 


department of the works as a complete 
record of experience, forming thus a 
unique and invaluable record upon which 
future designs may be based. 


ton avenue and East Twenty-third street. 
Dr. W. E. Geyer, of Stevens Institute, 
Hoboken, N. J., read a paper dealing with 
“Inductance.” 
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STORAGE BATTERY POROSITY. 


BY THOMAS J, FAY. 


æ m ___. 


In an electric storage battery, as is well 
known, the electrolyte changes in specific 
gravity as follows: 

On charge the sulphion is cast out of 
the plates, while on discharge the sulphion 
is absorbed into the plates. The chemical 
change resultant is as given below, not 
making note of intermediate changes: 


Condition. | Positive Member. 
net Ce er ee een Pb SO, 
Intermediate ........... ounoss cuen PbO 
E TN Bb O, 


The rapidity with which these condi- 
tions can be economically established, both 
charging and discharging, depends almost 
wholly upon the porosity of the lead salts 
forming the active material of the mem- 
bers, and this question of porosity, now 
that electrical vehicle work is the para- 
mount issue, is more important, perhaps, 
than any other one question relating to 
storage batteries. 

It has generally been supposed that 
active material is so porous that a thick- 
ness of 0.4 inch of the salts in compressed 
pastilles would not be excessive, but this 
supposition is only correct provided refer- 
ence is made to batteries in which the rate 
of discharge is based on 10 hours for the 
complete discharge, and, furthermore, pro- 
vided the active material is not dense, as 
it would be if applied under great press- 
ure. 

There are other and important consider- 
ations to take into account. For example, 
plates made of pastilles supported in a 
grid either harden or soften in service. If 
they harden, the porosity is diminished ; 
if they soften, the plates are valueless. 
Hence the capacity of the plate decreases 
as the life increases, provided hardening 
of the pastilles follows. This hardening 
process is aggravated in vehicle work, 
where the service is strenuous, and the 
watt output per pound in batteries of this 
class is about as follows: 


Up to 20th discharge = 90 per cent of rating. 
From 20th to 50th discharge = 100 “6 
From 50th discharge = 88 “ “ 


These values are approximate, of course, 
and apply particularly to batteries using 
negatives of the type under discussion. 
The change from 92 per cent to 100 per 
cent on the start is gradual, and it is equal- 
ly true that the drop from 100 to 83 per 
cent is gradual. 

The tests made to arrive at this conclu- 
sion were on vehicle batteries, which bat- 
teries were made up of plates in which 
the negative pastilles were about three- 
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eighths of an inch thick, so that the 
tests were under favorable conditions ; and, 
besides, the conclusions reached were 
based on observations of the performance 
of over 300 batteries in actual service. 

It is needless to consider the make of 
batteries, because no battery yet observed 
by the writer maintained a constant state 
of porosity, for, as before stated, the plates 
either harden or soften in service. 

It is probably true that in every case 


Electrolyte. Negative Member. 
Diluted H, 50, Pb 8S0, i 
A 2 504 Pb 80, + PbO 
“H, 80, Pb 


where the output drops down to 83 per 
cent the batteries so affected will be over- 
worked and the life shortened. It was 
true in the cases coming under the writer’s 
observation. It is even reasonable to sup- 
pose it ought to be true, because, in vehicle 
work more especially, 17 per cent excess 
of battery is an unheard of extravagance, 
if such it may Le called. 

In view of these facts, and the further 
fact that batteries in which surface is not 
so much dependent upon porosity of the 
active material—as is the case in electro- 
chemically formed batteries—do better 
service, it would seem that the question 
of porosity becomes a question of reducing 
the necessity for porosity, especially in 
vehicle work, but to a very great extent in 
every class of work. 

In electrochemical formations, the ac- 
tive material, while of the same weight, 
covers a far greater area, and is, there- 
fore, in a thinner layer. The result is 
that acid diffusion is more uniform, more 
rapid and more efficient, while the strain 
on the layer of active material is far less, 
since gas bubbles do not form in pockets 
below the surface, as they undoubtedly 
do in other plates. 

The amount of active material required 
to accomplish a given result depends upon 
the efficiency of the acid diffusion. The 
acid diffusion depends upon the accessibil- 
ity of the active material, and where the 
active material is in thick pastilles the 
accessibility depends upon porosity, which 
has a decreasing value. On the other 


hand, where the active material is grown 


out of a plate by electrochemical means to 
a thickness probably less than one-fifth 
of the thickness of the other type, porosity 
is only a one-fifth requirement; while, 
again, porosity is much more in evidence 
since pressure is not applied to the active 
formation and the density of the active 
material is less as a result. The proof of 
these conclusions lies in the respective re- 
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sults attained from batteries made both 
ways. To illustrate the point, reference 
may be had to the following abstracts of 
tests, showing the difference in output 
between batteries formed electrochemically 
and batteries of the pastille type: 


Electro- Pastille 

chemical. Type. 
Weight of complete cell....... 88 Ibs. Ibs. 
Weight of element only....... Bye “* : 
Weight of electrolyte......... 6 a 
Weight of jar and separators. 1% 1 
Output rate in amperes.... 80 
Duration of discharge......... 5 hours. 4 hours. 
Ampere-hour output.......... 150 120 
Proportion of weight.......... 94.9% 100% 
Proportion of out put...... .... | 100% 80x 


In explanation of this table it can be 
said that the electrochemical type, weigh- 
ing about 95 per cent of the weight of the 
other type, gives 100 per cent output as 
against 80 per cent output for the other 
type, taking the electrochemical type in 
comparison at a time when the other type 
is at its best. The further advantage due 
to the reduction of porosity of the other 
type, whereas the porosity factor does not 
effect the electrochemical, is, as before 
stated, a material factor, and it follows, 
from these and other reasons that bat- 
teries in which the output depends, to any 
great extent, on porosity, will not sur- 
vive—in vehicle work, at any rate—for 
the following reasons: 


(a) The best attainable output is too 
low for the service. 

(b) The output decreases in strenuous 
service. 

(c) The life is reduced because of re- 
duced output. 

(d) The watt-efficiency, at high rates, 
is low. 

(e) The active material is “shed” be- 
cause of the compactness being loosened 
by gas bubbles. 


In the electrochemical types there are 
two important considerations (the ques- 
tion of porosity being eliminated) ; ratio 
of surface to superficial area, and mechani- 
cal strength. If the plate from which 
the finished product is wrought is reduced 
to an extent producing the maximum 
possible surface, then the amount of lead 
remaining for mechanical strength will 
be a minimum; and, besides, since the lead 
of the positive plate is peroxidized on 
overcharging, this lead is further reduced. 
It follows that a happy medium is much 
to be desired, and that point is probably 
reached when plates weighing about seven 
pounds per square foot are so grooved and 
then formed as to give the output below 
under these conditions. 


Weight of lead per cell ...... 78 per cent. 

Weight of electrolyte ....... 17 per cent. 

Weight of jar and separator.. 5 per cent. 
Total 
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Output at the rate of five amperes per 
pound, at a five-hour rate of discharge, 
when formed to the maximum, reference 
being had to vehicle batteries in which the 
plates are about 50 per cent higher than 
they are wide. On this basis, the life of 
the electrochemical type of battery will 
be commercial and a delivery wagon 
equipped with such a battery will do the 
same distance on one charge, as can be 


accomplished by two horse-drawn delivery 
wagons, using two horses per wagon. 
This is counting 20 miles as the allowable 
daily distance covered by a span of horses 
drawing a delivery wagon (although 16 
miles per day, or, say, 100 miles per week 
is all that is usually expected of horses, 
where horses are kept in good condition 
and depreciation is checked). 

As against this, 240 miles per week 
with the electrical delivery wagon, on six 
charges of the battery, is a commercial 
possibility, not to mention the fact that 
the electrical vehicle makes better time on 
deliveries, even when required to handle 
the load of two ordinary wagons. 

It is, therefore, a fact that no necessity 
for great porosity in a battery is a superior 
proposition, as compared with batteries 
in which porosity is an absolute neces- 
sity. 

The comparisons here made do not in- 
clude types of batteries in which a thin 
layer of active material is applied to a sup- 
porting grid, because in this class of plates 


the conditions are entirely different. 
> 
International Automobile Road Race. 


A committee of automobilists has been 
appointed by Director-General Buchanan 
of the Pan-American Exposition to carry 
out the programme of the international 
road race over the famous Buffalo-Erie 
course. Malcolm W. Ford will be chair- 
man of the committee, and his associates 
will be J. M. Hill, representing electric 
vehicles; Percy Owen, who will stand for 
the gasoline machines; S. T. Davis, Jr., 
for the steam vehicles; and the fifth mem- 
ber of the committee is Dr. T. J. Martin, 
president of the Buffalo Automobile Club. 
During the week preceding that of the 
motor vehicle tournament at the Pan- 
American, the Automobile Club of Amer- 
ica will hold its endurance test from New 
York to Buffalo to demonstrate the prac- 
tical utility of electric vehicles. The 
course given will be up the Hudson to 
Albany, and thence across the state to 
Buffalo, a total distance of about 460 
miles. President A. R. Shattuck, of the 
Automobile Club, will appoint a committee 
to fix definitely the route over which the 
vehicles will run. 
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Greek Telephone Lines. 

In a recent Italian publication Mr. J. 
M. Stratigopulos, the engineer of the 
telephone system of Athens, Greece, de- 
scribes the novel system of arranging tele- 
phone wires on pole lines here illustrated. 
The system is the invention of Mr. Scan- 
dalidés, the director of the telephone ex- 
change at the Piræus. Fig. 1 shows a pole- 
top arranged according to the new system, 
the advantages of which are claimed to 
be that many wires can be carried in a 
small compass, according to the usual 
practice in Greece, and that transposition 
of circuits can be made upon poles in an 
inclined direction, which is stated to be 
quite as effectual as when it is accom- 


Fig. 1.2e3 
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ARRANGEMENT OF TELEPHONE CrRoss-ABRMS 
AND INSULATORS EMPLOYED IN GREKCE. 


plished in a horizontal plane. The general 
arrangement of insulators and cross-arms 
is well exhibited in the illustration. 

On account of the double pins, carrying 
an insulator both at the top and bottom, 
and the exact calculation of the relative 
positions of these, a pole 12 metres (38 
feet) high, with 12 steel cross-arms, can 
carry 78 circuits, or 156 wires, instead of 
30 circuits, which was all that could be 
crowded in the same space with the former 
method of wiring. The lowest circuit is 
five metres (16 feet) above the ground. 
The upper and lower cross-arms are made 
shorter than the others to increase the gen- 
eral stability of the line. The system is of 
interest as showing a typical eastern-Euro- 
pean method of telephone line wiring. 


New British-German Cable. 


Work has been commenced on a new 
cable between England and Germany, 
which will be the seventeenth in existence 
between the two countries. The line runs 
from Emden to Barton. 
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Wireless Telegraph Station at 
Fastnet Rock. 


Reports from London, England, state 
that in consequence of the many com- 
plaints of the transatlantic steamship 
companies a wireless telegraph signaling 
station is to be erected by the London 
Board of Trade at Fastnet Rock. Vessels 
fitted with the necessary apparatus will 
be enabled thereby to save considerable 
time, as now they are obliged to communi- 
cate with a station on the mainland before 
passing on. = 

Indiana Telephone Companies. 


Reports from Indiana state that the 
90 telephone companies within the state 
have a total assessed valuation of $2,929,- 
190, of which 84 are independent com- 
panies. The tax report shows that 72 
per cent of the total assessed valuation is 
assessed against the properties of the six 
Bell licensees, while $800,592 or 28 per 
cent is agsessed against the 84 independent 
companies. Of the 84 companies men- 
tioned, eight have a total assessed valua- 
tion of $1,730 or $216 each; another 
eight is assessed at $462,166 or 57 per 
cent of the assessed value of all the others 
of the 84, and a third eight is assessed at 
$5,878 or $735 each. 


e 


New Telephone Lines in the Central 
States. 


As a result of the recent conference 
between officials of the Cumberland Tele- 
phone Company and the City & Subur- 
ban Telegraph Association, of Cincinnati, 
Ohio, it is said that telephone lines con- 
necting Cincinnati with all the important 
cities and towns of the central south will 
be strung in the near future. It is stated 
that the Cincinnati company will build 
about 300 miles of new lines to connect 
the various termini already in existence 
with the northern termini of the Cumber- 
land company, which owns and controls 
systems in Nashville, Tenn., New Orleans, 
La., Chattanooga, Tenn., Knoxville, 
Tenn., and Frankfort, Lexington and 
Louisville, Ky., while the former com- 
pany controls territory north of the Ohio. 
Their conjunction means that the terri- 
tory from the Ohio to the Gulf, including 
all the southern states west of Georgia, 
will be controlled by the joint corporation. 
Mr. Norvell, the Chattanooga manager of 
the Cumberland company, admitted that 
such a deal was being planned, but 
stated that he knew practically nothing 
of the details, which were being worked 
out in Cincinnati by the executive officials 
of both companies. 
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MODERN TELEPHONE ENGINEERING— 
I. 


BY KEMPSTER B. MILLER. 


You may say that the divided multiple 
system introduces complications in the cir- 
cuits, which is true. You may also say 
that operators will find diffculty in hand- 
ling the jacks on one-quarter-inch centres, 
which may or may not be true. But with 
the demand for telephone service growing 
with an ever increasing rate, as at present, 
who will say that the 100,000-line switch- 
board will not be required in the near 
future, and who at present can conceive 
of any other way of handling it? 

During the past five years a complete 
revolution has been worked in the circuits 
and apparatus of telephone exchanges, due 
to the introduction of the systems known 
under such names as “common battery,” 
“central battery?” and “central energy.” 
These systems, when properly equipped, 
have proven vastly superior, both from an 
economic and operating standpoint, to the 
old magneto systems, wherein local bat- 
teries were used for talking and magneto 
generators for making the calls. The local 
primary battery at the subscriber’s station 
has been superseded by a large storage bat- 
tery at the central office, which also takes 
the place of the old magneto generator. 
The mechanical signal or drop has given 
place to the lamp signal. By these inno- 
vations the apparatus at the subscriber’s 
station has been rendered simpler and 
more compact, that at the central office 
more reliable and the operation of the 
entire system has been rendered automatic 
as far as the subscriber is concerned, and 
as much so as desirable as far as the oper- 
ator is concerned. Such a system employs 
batteries at the central office for furnish- 
ing all current, for signaling by the sub- 
scriber and for the operation of the talk- 
ing apparatus. These batteries are in- 
variably secondary, rather than primary, 
for large exchanges, and operate almost 
universally at the voltage given by ten cells 
in series; t. e., 20 to 24 volts, according to 
state of charge. 

For charging these batteries and for fur- 
nishing current for ringing the subscrib- 
ers’ bells, complete power plants are re- 
quired, these consisting of suitable gener- 
ating units, driven either electrically or 
mechanically, together with suitable con- 
trolling apparatus. Most companies de- 
pend upon electrical power, the charging 
and ringing machines being motor-gen- 
erators running directly from city mains. 

It may be imagined that the failure of 
any source of energy in a large telephone 
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system is a matter of most serious mo- 
ment. The cutting off of one branch of 
the current supply would cause consterna- 
tion in the entire business organization of 
a community. In order to prevent any 
such breakdown, all portions of the power 
plant are made in duplicate, and where it 
is possible duplicate primary sources of 
power are also made available. Fre- 
quently the large telephone companies em- 
ploy their own steam generating plant, 
which they use constantly, with the cur- 
rent from city mains as a reserve supply. 
The determination of the size of the 
storage batteries is the primary problem of 
the engineering work in connection with 
the telephone power plant, as, having 
once determined it, the size of the charg- 
ing machines and the details of the other 
apparatus are readily ascertained. We 
know in a given city approximately the 
number of subscribers to be provided for 
in the present installation, and we make 
a guess at what the future number will be. 
Past experiences have 
proven that these guesses 
are almost always too 
small, for the growth of 
telephone service in the 
United States has far 
exceeded expectations. 
We also know by statis- 
tics from other cities 
approximately the num- 
ber of calls each sub- 
scriber will make per 
day. This figure ranges 
from about eight calls 
per day in smaller and less active cities 
to something like 30 calls per day in our 
largest business centres. Experience has 
also taught us that the average length of 
time from the time a subscriber takes his 
telephone off his hook in making the call 
to the time the connection is completed 
with the subscriber called for will vary not 
far from six seconds, if the service is 
prompt; and that the average length of 
conversation is somewhat less than two 
minutes. Knowing these figures and the 
average length, and therefore the average 
resistance of the various subscribers’ lines, 
and of the connecting apparatus, the num- 
ber of ampere-hours required for the sub- 
scribers’ circuits is readily determined. 
To this must be added the number of am- 
pere-hours required for the operators’ 
transmitter circuits, the supervisory lamp 
circuits, and any other circuits that may 
exist. The whole may be reduced to a 
certain number of hundredths of ampere- 


hours per connection, a most convenient 
unit. 
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Knowing the total number of ampere: 
hours required of the storage battery in a 
day, a size of battery should be selected 
having that capacity in ampere-hours, and 
also one having a discharge rate in am- 
peres equal to one-sixth of the total am- 
pere-hours required. Experience has 
shown that the maximum discharge rate 
is equal to about one-sixth of the ampere- 
hours required per day. 

The circuits of a telephone exchange are 
of such a complex nature as to defy ade- 
quate explanation in the short time avail- 
able. 

In the modern common battery ex- 
change the operation is such that when a 
subscriber removes his receiver from the 
hook a lamp will be automatically lighted 
in front of the operator at the central 
office, who handles the calls of the group 
of subscribers to which this particular 
subscriber belongs. The operator in re- 
sponse to this signal makes connection 
with the subscriber’s line by inserting a 
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. 2.—SUBSCRIBER’s LINE CIRCUITS. 


plug into the spring jack of that line, and 
after having ascertained his wants, com- 
pletes the connection with the subscriber 
called for by means of a second plug at- 
tached to the first. As soon as a connec- 
tion is thus made with a subscriber's line, 
the line lamp normally in control of the 
subscriber is disassociated from the line, 
but another lamp associated with the plug 
is placed under the control of the sub- 
scriber, this lamp being known as a super- 
visory lamp. 

In Fig. 2 is shown a complete line cir- 
cuit in diagram, including the apparatus 
at the subscriber’s station, which is shown 
at the left, and the apparatus at the cen- 
tral office, which is shown at the right. 
The apparatus at the subscriber’s station 
consists.of an induction coil, a receiver, @ 
granular carbon transmitter, a two-micro- 
farad condenser, a 1,000-ohm bell and an 
automatic hook-switch mounted in a suit- 
able manner. It will be noticed from the 
diagram that the circuit between the two 
sides of the line is held open to direct cut- 
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rents by the condensey, and to all currents 
by the hook-switch contact, while the re- 
ceiver is on the hook. This leaves the bell 
in operative relation to the line, for the 
purpose of receiving calls; the path of the 
ringing current, which current is, of 
course, alternating, being through one side 
of the line, through the bell and condenser 
to the other side of the line. When the 
receiver is removed from its hook, the cir- 
cuit between the two sides of the line is 
closed, allowing the passage of direct cur- 
rent through the secondary of the induction 
coil and the transmitter in series. At 
the same time another circuit—containing 
the transmitter, the receiver, the primary 
of the induction coil and the condenser—is 
closed. The object of this latter circuit, 
which is local to the subscriber’s station, 
will be pointed out later. 

At the central office, in addition to the 
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Fic. 8.— DIAGRAM OF A CoRrD CIRCUIT. 


answering jack and the multiple jacks, 
there are two relays, one termed the line 
relay, which is normally in circuit across 
the line in series with the 24-volt storage 
battery common to all lines, and the other 
termed the cut-off relay, which is in an 
auxiliary circuit, and is adapted to open 
the circuit through the line relay and the 
battery as soon as a plug is inserted into 
any jack belonging to its line. Under 
normal conditions, both relays remain un- 
operated and the conditions are as shown. 
As soon, however, as the subscriber re- 
moves his receiver from the hook, the cir- 
cuit between the two sides of the line is 
made complete at the subscriber’s station 
and the current at the central office ener- 
gizes the relay and closes the circuit con- 
taining the line lamp and the battery. 
This lamp is located in immediate proxim- 
ity to the answering jack, and the opera- 
tor, seeing it illuminated, inserts a plug 
into the answering jack in response to the 
call. This plug is one of many pairs 
within the reach of the operator and has 
three contacts, two of which, the tip and 
sleeve, are adapted to engage the two 
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springs of the answering jack, and thus 
complete the talking circuit. The third 
is adapted to engage the ring contact 
of the jack, and being in connection 
with the live side of the battery, causes 
a current to pass from this side of 
the battery through the ring contact 
of the jack and the coil of the cut-off 
relay back to the other side of the battery. 
The energization of the cut-off relay 
serves to open the circuit of the line relay, 
as already described, and this, when oper- 
ated, extinguishes the lamp. 

One of the cord circuits is now shown 
in Fig. 3. In this the answering and call- 
ing plugs are shown at the extreme left 
and right-hand portions, respectively, each 
having, as beforesaid, three contacts, two 
of which, the tip and sleeve, are connected 
by wires shown in heavy lines, which form 
part of the talking circuit, and the third 

of which is connected 

through the supervisory 

signaling apparatus to 

the live side of the bat- 

tery as shown. The tip 

and sleeve sides of the 

answering plug are con- 

-œ nected together through 

the two halves of one 

side of a repeating coil, 

Berala between which is con- 

nected a common battery. 

In the same manner the 

==) tip and sleeve strands of 

the calling plug are con- 

nected by the two halves 

of the other winding of the repeating coil 

between which is connected to the same 
battery. 

This repeating coil, and there is one of 
them for each pair of cords and plugs, 
has four windings, each having approxi- 
mately 3,300 turns, all of these windings 
being on the same magnetic core. It is evi- 
dent that these connections allow direct cur- 
rent from the storage battery to pass out 
over the metallic circuits of the twoconnect- 
ed lines to energize thetransmitters. A fluc- 
tuation in the current flowing in either 
line will, however, by induction between 
the windings of the repeating coil, cause 
a corresponding fluctuation in the current 
of the other line. In this way conversa- 
tion between two connected lines is made 
possible, it being by induction rather than 
conduction. 

In the sleeve strand of the cord of 
each plug is connected a supervisory 
relay, which is energized, as is readily 
seen, only while current is flowing over 
the line to which the corresponding plug 
is connected, 1. e., while the receiver of 
that line is off its hook. These relays con- 
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trol the circuit of supervisory lamps by the 
illumination or darkness of which the 
operator is enabled to ascertain the condi- 
tion of the connected lines. On the right 
of this figure is shown the ringing and 
listening keys. The former is a device for 
switching the alternating-current gener- 
ator into the circuit of the calling plug 
and its connected line; the latter connects 
the operator’s head telephone, which is 
shown in the centre of the diagram, across 
the two sides of the cord, in order to en- 
able the operator to communicate with 
either subscriber. 


——_@]> 


High-Speed Electric Railways in 
Germany. 


In a recent letter to the ‘editor of the 
ELECTRICAL Review, Mr. Gisbert Kapp 
says that articles hitherto published 
about high-speed traction experiments in 
Germany have erroneously stated that 
these were undertaken by the government. 
They have been made by private parties 
and work on the locomotives is at present 
in progress. It is thought that the lines 
will be in operation by August 1, 1901. 

— a 

Trolley Automobiles in Germany. 


Consul-General Guenther, of Frankfort, 
says that a Berlin engineer has constructed 
a trolley automobile line similar to that ex- 
hibited at the Paris Exposition, at Ebers- 
walde, a small city near the German capi- 
tal. In this system the automobile receives 
its motive power from an overhead wire by 
means of a trolley, which is connected 
with the automobile by a movable cable. 
This allows the vehicle to turn out at any 
place on the road. The consul-general 
adds that the line has been favorably in- 
spected by experts, and that the system is 
expected to meet with general favor in 
Germany. 


< 
Orders for American Tools. 


For the past few weeks the lack of 
orders for American machine tools from 
the London market is said to be more 
noticeable than ever. From each and 
every market comes a different excuse for 
the existing conditions. The manufactur- 
ers’ agents in London claim that the mar- 
ket there is overstocked with our prod- 
ucts, and until those are disposed of the 
demand will be dull. Berlin representa- 
tives say that German imitations of 
American machine tools is slowly driving 
out the genuine article. The agents in 
France, and there are but few, state that a 
great deal of machinery and tools from 
the exposition was sold after it was closed 
in open market, and a little time will be 
required before new sales can be made. 
As the agents in France, Germany and 
England practically control the trade for 


the rest of Europe, there is hardly any 
business being done. 
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Views, News 
and Interviews 


It was during a recent gathering of 
newspaper men at Niagara Falls that Mr. 
W. B. Rankine, vice-president of the 
Niagara Falls Power Company, related 
some of the experiences that accompanied 
the starting of the great power plant. 

“In those days,” said Mr. Rankine, “this 
installation seemed even more gigantic 
than it looks to-day. While it is true that 
some of the principles involved in its con- 
struction had been tried before, nothing 
so big had been attempted and, naturally, 
while we had the utmost confidence in our 
engineers there was a feeling of decided 
nervousness about the way the plant would 
work when the great wheels were first 
turned. As you know, the turbines that 
we use here are water-borne. That is, 
the water which feeds them goes down in 
a steel flume to a point below the wheel 
and comes up through the wheel, exerting 
upon it a tremendous lifting effort calcu- 
lated exactly to balance the ponderous 
weight of wheel, shaft and the revolving 
field of the dynamo above. Naturally, 
if the pressure of the water should over- 
balance this weight there would be trouble, 
and quite as naturally if it failed to bal- 
ance it the enormous weight resting on 
the lower bearing in the wheel would cause 
endless trouble. This was one of the 
many points that we were a little nervous 
about, and I well remember the day when 
water was first turned on we went about 
thinking, if we did not say, ‘will they 
balance?” They did, and the calculations 
were proven entirely correct; but I shall 
never forget those moments of anxiety 
when success or failure hung upon that 
one question of balancing a revolving 
weight of many tons upon the up-rush of 
a stream of water.” 


The extension of local exchange serv- 
ice in large business offices in our greater 
cities has been in many respects highly 
satisfactory, but some curious questions 
have grown out of it. One of the hardest 
to decide is this: Who shall wait at the 
telephone, the man who calls or the one 
who is called? This may seem simple, 
hut a lack of proper appreciation of the 
inatter has already led to several cases of 
friction and loss of temper. Let us sup- 
pose two very busy men: A says to his ex- 
change operator, “call up Mr. B.” In due 
time Mr. B’s exchange operator informs 
him that Mr. A wishes to speak to him. 
Mr. A has meanwhile hung up his tele- 
phone and is waiting for his exchange 
operator to say “all right, go ahead.” Mr. 
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B rushes to the telephone, says “hello!” 
and is politely requested to wait a minute. 
He may have been interrupted in the midst 
of his affairs, and naturally he does not 
want to wait a minute or any fraction of 
one. The question is, shall he wait with 
patience or should Mr. A remain glued 
to the telephone and do the waiting him- 
self? Far be it from us to decide this 
question, but it is one about which there 
ought to be some unity of opinion, other- 
wise more imprecations will descend upon 
the entirely innocent and harmless tele- 
phone operator. 


This telephone business brings out 
strongly another of those little defects in 
the design of the human body which are 
becoming apparent nowadays. The ear 
is an exceedingly intricate and generally 
satisfactory piece of apparatus, but it has 
its limitations. Occasion has been taken 
before to speak of the regrettable absence 
of earlids for the shutting out of un- 
pleasant sounds. The man at the tele- 
phone to whom some one else is trying to 
speak at the saine time suddenly discov- 
ers that although he has two ears they 
will not work separately. It looks like a 
waste of natural material for a man to 
have two ears and to be obliged tu listen 
with both at once. How much better it 
would be if he could listen to the tele- 
phone with one and take in conversations 
in his immediate neghborhood with the 
other! 


United States Consul Warner, of Leip- 
zig, Germany, in a recent communication 
to the Department of State, reports that 
there is a great need for electric heaters 
in the street cars of Leipzig, as the three 
electric street railways in and about the 
city have not a single car heated during 
the coldest days in winter. Before the 
electric lines were installed the horse cars 
then used were heated by coal fires in iron 
boxes, but after several months’ trial the 
system was abandoned. Consul Warner 
says that it is not because there is no cold 
weather during the winter that the street 
cars in most of the German cities are not 
heated, but because the local authorities 
have no laws compelling the street rail- 
way companies to make their cars com- 
fortable, and unless they are required to 
do so by law will not put themselves to 
this extra expense. Mr. Warner urges the 
introduction of American heating appara- 
tus for the Leipzig cars, but states that in 
order to meet with success it will be neces- 
sary in the first place to convince the city 
authorities of the fact that the health of 
the public at large is endangered during 
the winter by riding in the cold cars. 
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Book Reviews 


“Telephone Lines and Their Properties.” 
By William J. Hopkins. New York. Long- 
mans, Green & Company. 307 pages. 4% 
by 7 inches. Many illustrations. Cloth. 
aos by the ELEctTRIcAL REview at 

50. 


This book, written by a professor in the 
Drexel Institute, won an excellent reputa- 
tion in former editions. The new edition 
has been revised and brought up to date 
and contains matter of interest referring 
to composite working, wireless telephony 
and Dr. Pupin’s improvements in long- 
distance lines. It is a good, practical 
handbook and one that can be read by 
telephone men with profit and interest. 


“Practical Electrical Testing in Physics 
and Electrical Engineering.” By G. D. 
Aspinall Parr. London. Longmans, Green 
& Company. 392 pages. 5% by 8% inches. 
231 illustrations. Cloth. Furnished by the 
ELECTRICAL REVIEW at $2.50. 


Mr. Parr’s work is a systematic course 
of instruction in electrical testing. It is 
an excellent handbook for use either in 
the college laboratory or in the workshop 
of a high-class manufacturing establish- 
ment. The first chapter is devoted to the 
art of curve plotting, which is an excellent 
idea. ‘The work is well indexed and illus- 
trated and contains excellent tables of con- 
stants and logarithms. 


“American Street Railway Investments.” 
1901 edition. New York. The Street Rail- 
way Publishing Company. 300 pages. 10 
by 14 inches. Many maps. Cloth. Fur- 
nished by the ELECTRICAL REvIEw at $5.00. 


This year’s edition of this excellent 
work has been revised with great care to 
April 1, 1901, and reports upon all the 
street railway companies in the United 
States and Canada. Wherever it is possi- 
ble the history of organization is included, 
together with a description of the capital 
stock and bonds issued or proposed, with 
dates of issue and maturity, interest, 
dividends paid, trustee of mortgage, etc. 
A description of the plant and equipment 
is given in cach case, with the names of 
present officers and directors. For many 
companies official comparisons of operat- 
ing receipts and expenses are shown, giv- 
ing net surplus, assets and liabilities. 
Many details of consolidations of smaller 
companies into larger ones are given, while 
maps of the principal street railway prop- 
erties on a large scale are inserted. To 
street railway officials, bankers, trust com- 
panies, investors, contractors, manufact- 
urers, dealers in railway supplies and all 
who are interested in street railway mat- 
ters the book affords an admirable com- 
pendium of information not easily to be 
obtained elsewhere. 
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Electrical 
Patents 


A new electric light vacuum tube which 


the inventor claims will obviate the crack- 
ling, spitting or hissing sound while the 
current is passing through the same, con- 
sists of the usual tube made of glass or 
other transparent material, and having its 
ends roughened in any manner, either by 
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hydrofluoric acid or by means of an emery 


wheel or sand blast. These roughened 


portions are then electroplated by first dip- 
ping the tubes into a bath of nitrate of 


silver or like substance, and then submit- 
ting them to a plating bath. The in- 


ventor, who is Mr. D. McFarlan Moore, of 
Newark, N. J., claims that electro-deposit- 


ed terminals of this character will be 


silent, and, aside from this, that they 
have other advantages in that they will 
not be easily scraped off or torn, and the 


circuit conductors may be readily soldered 
thereto instead of having to be simply 
wrapped around them. 


A novel electrical conductor, or brush, 
that has recently been patented by Mr. 
William A. Markey, of Saginaw, Mich., 
consists of a block of porous material, such 
as carbon, throughout which silver is dis- 
tributed. . The manner of accomplishing 
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this is to immerse the carbon block 
in @ solution of a silver compound 
and permit it to remain till thorough- 
ly saturated, so as to cause the im- 
pregnation of the material to become 
uniform. It is then thoroughly dried 
in a moderate heat, after which it is heated 
sufficiently to reduce the silver compound 
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to metallic silver. This metallic silver 
will thus be deposited in the pores of the 
material and coat the particles thereof, 
thereby uniting them mechanically and 
electrically and forming an electrical con- 
ductor of increased conductivity. The brush 
is, of course, especially adapted for dyna- 
mo electric machines. When it is desired 
to form a brush having zones or areas of 
varying conductivity a block of untreated 
carbon may be cemented to a block of 
treated carbon, or a treated block may be 
placed between two untreated blocks, thus 


producing a compound construction hav- . 


ing a central portion of high conductivity 
and outer portions of lower conductivity. 


An interesting improvement in electrical 
furnaces has been patented by Guillaume 
D. E. Chalmot, of Holcombs Rock, Va., 
who has assigned his entire interest to the 
Wilson Aluminum Company, of New York 
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ELECTRIC CRUCIBLE FURNACE. 


city. In the improved structure, a non- 
conductive casing is provided, through 
which extend carbon pencils that form a 
support for a crucible. Passing through 
the bottom of the casing is a vertically dis- 
posed pencil that is slidably mounted and 
can be brought into close relation to the 
bottom of the crucible. One pole of a 
suitable source of electrical energy is at- 
tached to this vertically mounted pencil, 
and the other pole is connected to the 
crucible supporting pencils. By this con- 
struction, therefore, the crucible itself 
forms a part. of the circuit, and the pencil 
beneath is adjustable to obtain the proper 
resistance. Instead of allowing the heat 
to pass off over the crucible, the top is her- 
metically sealed, and the exhaust openings 
or outlet openings are located in the bot- 
tom of the casing. This is an improve- 
ment in that the heat is all maintained 
within the casing, as the only outlet is at 
the bottom thereof. 


An improvement in electric elevatore 
has been patented by Mr. Nils O. Lind- 
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strom, of New York city, who has as- 
signed his interest to Mr. Walter L. Tyler. 
In the present mechanism, a counter- 
weight is provided which is heavier than 
the empty car, and an electrical actuating 
machine is employed which acts as both 
a motor and a generator according to the 
relative weights of the car or the counter- 
weights therefor, as will be readily un- 
derstood. In slow-speed elevators of this 
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ELECTRIC ELEVATOR. 


class it is not necessary to provide more 
than one speed for actuating the machine, 
as the brake can be relied upon to graduate 
a stop sufficiently to avoid a shock, and 
accurate stops at landings are easily ac- 
complished ; but in high-speed elevators it 
is essential that the speed of the actuating 
machine be reduced before stopping at a 
landing by some other means than a brake, 
as the action of the brake on a car travel- 
ing at a high speed would inflict a serious 
shock on the car and its load. Further- 
more, an accurate stop at a landing can 
not usually be accomplished when a car is 
running at high speed without first slow- 
ing down to a certain extent. Hence for 
high-speed overcounterweighted elevators 
it is desirable to provide means for auto- 
matically varying the speed of the 
actuating machine regardless of whether 
it is running as a motor or as a generator, 
and to accomplish this the inventor con- 
ceived the idea of providing the armature 
of the machine with a plurality of inde- 
pendent circuits, which are independ- 
ently commutated, and connecting the 
said circuits in series or parallel or in any 
combination thereof to obtain a variation 
of speed, as in that case the speed of the 
machine would be the same regardless of 
whether it be acting as a dynamo or as a 
motor. A suitable switch is arranged in 
the car and connected with these circuits 
so as to effect the desired result whether 
the machine is running as a motor or as 
a generator. 
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Spherical Coil Wattmeters and Phase 
indicators. : 


It is generally recognized nowadays that 
an indicating wattmeter is essential to 
modern switchboard equipment, especial- 
ly for alternating work. The accompany- 
ing type of wattmeter has been brought 
out by the Stanley Electric Manufactur- 
ing Company, of Pittsfield, Mass., to meet 
the requirements of a switchboard instru- 


ment. It is composed of a movable coil, ` 


to which the pointer is attached, suspended 
within the field of a fixed coil which car- 
ries the main current of the circuit, while 
a derived circuit, in which the current 
varies proportionately to the electro-mo- 
tive force across the mains, is led through 
the movable coil. The winding of the 
fixed coil is of spherical form, from which 
the instrument takes its name. An air 
dash-pot is used to damp the movement 
of the movable coil, which is delicately sus- 
pended in jewel bearings. The instru- 
ment is quite dead-beat in operation and 
is not affected either by change of fre- 
quency or leading loads of any power fac- 
tor. Of course the instrument is equally 
available and efficient for direct-current 
work. The resistance employed in the 
pressure circuit is about 30 ohms per volt. 
In this type of instruments, made for 150 
amperes or less capacity and for use for 
circuits up to 5,500 volts, the total current 
is led through the fixed coil and the re- 
sistance is contained in the case. For in- 
struments of a greater capacity, or for 
use on circuits of higher voltage, series 
transformers are provided. This requires, 
however, calibration for the frequency at 
which it is intended to operate. The ap- 
paratus is insulated for extremely high po- 
tentials and may be subjected to pressures 
as high as 10,000 volts between case and 
working parts without danger. 

Since disturbances due to a heavy lag- 
ging or leading load on a line containing 
synchronous motors can be counteracted 
by varying the field current of the motors, 
it is desirable to know the condition of the 
phase relation of current and electro-mo- 
tive force in order to ascertain the proper 
degree of excitation. The Stanley com- 
pany has brought out a phase indicator 
which indicates whether the current is 
lagging behind or leading the electro-mo- 
tive force, and it is believed that this in- 
strument will find an important use at 
stations where motors are being run from 
the same mains that supply the lighting 
load. The instrument is a modification 
of the spherical coil wattmeter having ite 
zero at the centre of the scale. It de- 
pends for its action upon the principle 
that no force is exerted between two coils 
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carrying currents 90 degrees apart in 
phase. In two-phase systems the pressure 
and current circuits of the instrument are 
taken from the separate phases. In single- 
phase systems the pressure is taken into 
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the instrument through step-down trans- 
formers or a series resistance and is made 
to lag 90 degrees behind the current. 
With three-phase circuits two of the press- 
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ures are compounded. The instrument is 
said to work admirably in practice and is 
exceedingly simple and positive in its in- 
dications. 


Street Railway Strike at Albany, N. Y. 


A general strike of the émployés of the 
Union Traction Company, involving the 
street railway systems of Albany, Troy, 
Rensselaer and Cohoes, N. Y., and other 
towns in that vicinity began May 12. As 


this issue goes to press apprehension of 
riotous outbreaks has caused the local 
authorities to ask for military assistance, 
and about 1,200 troops have been sent to 
the disturbed district. Among them is the 
Twenty-third Regiment, N.G.S.N. Y., 
of Brooklyn. Just before the arrival of 
the troops William Marshall, a motorman 
who was assaulted by rioters, was so severe- 
ly injured that he is expected to die. 
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A Belgian Freak. 


A very peculiar system of electric trac- 
tion, the invention of two young Belgian 
electricians, is now being tested at the 
works of M. Jules Dulait, says Engineer- 
ing. In this system the line itself is prac- 
tically the stator of a gigantic three-phase 
motor, whilst the moving car is fitted up 
as the rotor of the motor. In short, if the 
stator of a three-phase motor was opened 


_ out straight it would represent the track 
on the new system, whilst a section of 
| rotor would represent the moving car. The 


three-phase currents in the line form a 


| traveling magnetic field. At the same 


time currents are induced in the windings 


| carried on the car, just as they would be 
in the windings of a rotor, and the attrac- 


tion between these currents and the travel- 
ing magnetic field provides the necessary 
tractive force. It will be seen that, as no 
current enters the car from the line, no 
form of trolley is needed, and in no por- 
tion of the system save in the generating 
stations themselves is there moving ma- 
chinery. The inventors expect to obtain 
good results in working high-speed traffic, 
but admit that it is quite unsuitable for 
trains running at speeds of 20 miles an 
hour or so. It is obvious that before mak- 
ing their system a commercial success, 
the inventors will have to solve many 
mechanical and electrical problems. 
< 
Plans of the Metropolitan Street Rail- 
way Company, of Kansas City, Mo. 
It is planned by the Metropolitan Street 
Railway Company, of Kansas City, Mo., 
to build shops for the construction of all 
its own cars at a cost of $150,000. The 
land for the shops has already been pur- 
chased, thirteen acres, and construction 
work will begin in a short time. The com- 
pany is also engaged in negotiations which 


have resulted in the sale to it of the Kan- 


sas City Electric Wire and Subway Com- 
pany, by transfer from the Kansas City 
Electric Light Company, and the East 
Side Electric Railway Company. The 
company’s plans include, besides the new 
car-building shops, a large power-house 
and the conversion of its cable lines. It 1s 
believed also that the company will con- 
tinue the electric lighting system through- 
out the city and that, with the power Te 
quired for the operation of all the street 
railways in Kansas City, will require at 
least 30,000 horse-power. When the power 
plant and new shops are finished they will 
have cost about $1,000,000, and the 1m- 
provements to the properties of the Elec- 
tric Wire and Subway and the City 
Electric Light companies will cost about 
$1,200,000 more. | 
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Electric Telpherage. 

The word “telpherage” was coined by 
Professor Fleeming Jenkin when he first 
devised the system of electric transporta- 
tion of goods and packages, now nearly 
20 years ago. The idea, as he developed it, 
was excellent, but in those days there were 
no satisfactory motors, and the numerous 
problems connected with conveying cur- 
rent from an overhead or suspended line 
to motors had not been solved by trolley 
railway practice as they-are to-day. 


The system which is here illustrated is — 


a modern recrudescence of this idea and 
has been worked out to exceedingly satis- 
factory and practical accomplishment by 
the United Telpherage Company, of New 


ELECTRIC TELPHER HANDLING BOXES ON 
TRUCK. 


York. In brief, the system consists of a 
line of overhead steel wire cable, strung 
taut, upon which runs an electric motor 
taking its current from conducting wires 
suspended above the taut cable and carry- 
ing below it the load which is to be trans- 
ported. The device is exceedingly simple 
and contains no gearing or other reducing 
apparatus. The traction wheels which 
run on the cable are mounted directly on 
the motor shaft. As can readily be un- 
derstood from an inspection of the ap- 


paratus as shown in the illustrations, the 
telpher can be made to go anywhere that 
cable and wires can be strung. It goes 
around sharp curves and can be switched or 
turned out to pass another apparatus com- 
ing in the opposite direction, while its 
entire movement may be regulated either 
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manually or automatically from any de- 
sirable point by simple devices. 

It is claimed that the amount of power 
required to operate the system is so small 
as to be entirely inappreciable in a plant 
lighted by electricity. The structure, be- 
ing simple and comparatively inexpensive, 
is very flexible and may be used anywhere 
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telpher is the adaptation of an electromag- 
net in connection with an electric hoist 
on the traveling mechanism. The electro- 
magnet takes hold of and lifts up any kind 
of castings (iron), and the whole appli- 


ance being overhead it is not necessary _ 


to keep the floor clear as is the case with 
a tramway track. For foundry work the 
same telpher that carries the finished 
product away may be used to bring in coal 
by changing its carrier to a self-dumping 
bucket. 

Since the length of the line is only lim- 
ited by power transmission considerations, 
it is possible to work these systems over 
great distances and thus to bring the ad- 
vantages of railway transportation to fac- 
tories or other isolated industries. When 
unwieldy freight, such as rails or lumber, 
is to be carried, it is suspended from 
trailers which are towed behind the tel- 
pher. 


=> 
A Well-Arranged Telephone Exchange. 

The exchange of the Sandusky, Ohio, 
Telephone Company is one that may well 
be regarded as a model for central offices 
in cities of medium size. In the ELECTRIC- 
AL Review for May 4, 1901, a fully illus- 
trated description of the various features 
of this exchange was published. Herewith 
is shown a floor plan of the exchange, 
showing the excellent arrangement of the 
various appurtenances and giving an idea 
of the care with which this important fea- 
ture has been worked out. It is unneces- 
sary to give any extended description of 
this plant, which speaks for itself. The 
completeness of arrangement that has been 
attained is one that will forcibly strike 
telephone engineers who have laid out 
plans for central offices. The main oper- 
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FLoon PLAN OF THE SANDUSKY TELEPHONE EXCHANGE. 


where it is desirable to transport loads of 
not too great weight. In foundries, for 
example, for the transportation of molten 
metal in ladles, for the removal of refuse 
material to the dump heap and for the 
transfer of castings from the foundry 
floor to the finishing works, the machine 
has been already applied with eminent 
success. An interesting application of the 


ating room is easily accessible from the 
general office, while the manager's private 
office is so arranged that he has easy super- 
vision of the whole exchange. Attention 
is particularly called to the arrangement 
for the comfort of the operators, and the 
large space behind the main switchboard 
making access to all its important parts 
exceedingly convenient. 
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A Royal Automobile. 


King Leopold, of Belgium, has recently 
had constructed for him, by Messrs. Pan- 
hard et Levassor, of Paris, France, a 20- 
horse-power automobile, whose power can 
be increased to 30 horse-power. The body of 
the carriage is built of hammered alumi- 
num, painted in red, with its lower part 
royal blue. The wheels are also said to be 
blue, decorated with red. All the woodwork 
which is visible is constructed of highly 
polished mahogany fitted throughout with 
brass, the seats being covered with red 
morocco and shaped as easy-chairs. In 
the words of a contemporary, “It is one 
of the most stylish automobiles in exist- 
ence.” 


— ed 


A Dot’s Difference. 


One of the most ludicrous mistakes 
made by the telegraph was caused by the 
loss of a single dot in a telegram from 
Brisbane to a London news agency, says 
the Telegraph Age. As it reached Lon- 
don it read: “Governor-General twins first 
son,” which the news agency “edited” 
and sent around to the papers in the fol- 
lowing form: “Lady Kennedy, the wife 
of Sir Arthur Kennedy, Governor-Gen- 
eral of Queensland, yesterday gave birth 
at Government House, Brisbane, to twins, 
the first born being a son.” The telegram 
arriving in the small hours of the morn- 
ing, there was no time to check it or re- 
fer to Debrett, and it was published by 
most of the newspapers in London and 
the provinces and caused an unexpected 
sensation. Sir Arthur’s friends pointed 
out with conclusive force that some one 
had blundered, as there never was a Lady 
Kennedy, Sir Arthur being a bachelor. 
The repeat message, which followed, read: 
“Governor-General turns first sod,” re- 
ferring to a railway ceremony. 
<~ 

Helena, Mont., Light and Railway 

Plant. 

A syndicate of eastern capitalists is re- 
ported to have completed arrangements 
for the purchase of stocks and bonds of the 
company which owns the street car, elec- 
tric and gas light plants in Helena, Mont., 
the consideration being $250,000. The 
25-year franchise proposition of the com- 
pany to the city council is said to have 
been accepted and the proper ordinances 
drawn and passed, the company agreeing 
to put $50,000 in improvements to the 
plants, a new modern system of street 
lighting and a reduction in the cost of 
street car-fares, based on the same sliding 
scale which governs the lighting proposi- 
tion. The company is said to have in- 
vested more than $2,000,000 in its plants, 
having one of the largest and most com- 
plete water-power lighting plants in the 
United States, developing 12,000 horse- 
power. 
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Mr. Vreeland’s Advice Taken. 


Recently Mr. H. H. Vreeland was making 
a speech to young men and spoke very em- 
phatically on the question of personal 
manner and outward appearance. “If 
you are looking for a job and have one in 
sight,” said he, “and have but $24 in the 
world, spend $20 for a new suit of clothes, 
$3.50 for a pair of shoes, 50 cents for a 
hair cut and shave. Then walk where 
that job is and ask for it like a man.” 
The boys applauded. 

The next day a spruce-looking young 
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Interchangeable Direct-Alternating 
Enclosed Arc Lamps. 


The fact that many central stations 
operate both direct and alternating cur- 
rents and that the former have two or 
more standard voltages has led the Helios- 
Upton Company, of Philadelphia, Pa., to 
produce the arc lamp shown in the accom- 
panying illustrations, which is so fitted 
that by a few changes in its internal parts 
it may be made to operate on various di- 
rect-current voltages or on alternating cur- 
rent. The mechanism of the lamp is sup- 
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man walked into Mr. Vreeland’s office. 
“Please give this card to the president,” 


he said. 

Mr. Vreeland looked at the card when 
it reached him. On the same were these 
words: “I have paid $20 for this suit of 
clothes, $3.50 for a pair of shoes, 50 cents 
for a hair cut. I have walked from Har- 
lem. I would like to have a job as con- 
ductor on your railroad.” 

He got his job—New York Commer- 


cial Advertiser. 
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Practical Result of Wireless 
Telegraphy. 
Consul-General Guenther, of Frankfort, 
says that the captain of a channel mail 


steamer, which is equipped with an ap- 
paratus for wireless telegraphy, reports 
that on his last trip a message was re- 
ceived from the French lightship, which 
is anchored about 25 sea-miles from Dun- 
kirk, stating that the latter would be un- 
able to light up the next night unless help 
arrived from shore. The captain at once 
sent a second wireless message to La 
Panne, on the Belgian coast, from which 
point it was forwarded to Dunkirk by the 
regular telegraph line. From this place 
a boat was despatched to the lightship 
and the necessary repairs were made. 


ported by a central tube. The upper car- 
bon-holder has a flexible cable connection, 
entirely doing away with sliding con- 
tacts. When used on direct-current cir- 
cuits the resistance wire used with the 
lamp is wound on a cast-iron frame cov- 
ered with a special fireproof enamel, which 
is claimed not to crack in service. This 
wire is of such size that a short-circuit in 
the lamp will not burn it out. The out- 
side casing is all in one piece and can be 
removed by loosening three screws. 

By an ingenious arrangement the 
alignment of the carbons is made inde- 
pendent of the accuracy of the shape 
of the inner globe. By supporting the 
latter from the bottom, accidents due 
to the falling off of the globe are 
obviated and it is made possible to re- 
move the inner globe when the lamp is hot. 
To change these lamps from 110 volts 
direct to 220 volts, or to alternating, it is 
only necessary to replace the resistance 
with another or with a choking coil, as 
all this apparatus is made to standard size 
and interchangeable, and the substitution 


can be made in a few moments. 
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A New Heavy-Current Primary 
Battery. 

While the storage battery is an admira- 
ble piece of apparatus for the production 
of comparatively powerful currents of elec- 
tricity, the difficulty of having storage cells 
recharged has made their use inconvenient 
in many places. It is in order to provide a 
primary battery which shall unite the 
powerful current capacity of the storage 
cell with ease of recharging that the 
type of cell here illustrated has been 
brought out by the Hussey Dynamo Bat- 
tery Company, New York city. The cell 
is an invention of Mr. Charles A. Hussey, 
who has been well known in connection 
with the battery field for many years. 

The cell is of the mercury bisulphate 
type and its construction can be easily 
understood by reference to the accompany- 
ing illustrations. The outer containing- 
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too much saturated with zinc salts a 
syringe inserted in the hole at the top of 
the zinc may remove some of this and re- 
place it with water. The mercury, which 
is a valuable product, may be allowed to 
collect in the jar and be saved, if desired. 
It is claimed by the inventor that this 
battery is very convenient for running elec- 
tric fans. Two cells, each eight inches 
high, are said to operate a 15-watt fan 
with great satisfaction. On open-circuit 
the battery has but little local action and 
remains substantially unimpaired. The 
cell gives 1.5 volts and is excellently adapt- 
ed for light motor work or operating gas 
engine sparkers. 
=> 


New Electric Railway in Teneriffe, C. I. 


The electric tramway line connecting 
the port of Santa Cruz with the town of 
Ta Laguna was opened to the public on 
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From the present terminus there will be 
a regular service of automobiles to the 
town of Orotava until the tramway is 
finished. The total length of the line 
will then be 27 miles. The company is 
known as Compania Electrica de Tramvia 
de Teneriffe. It is a Belgian company 
and is capitalized for 1,600,000 francs 
($308,800). The rails, rolling stock and 
machinery were imported from Belgium, 
although part was originally from Italy, 
France and the United States. It is a 
three-foot-three-inch gauge, and the con- 
cession provides that the road must be 
finished within five years. There is also 
a concession for an electric double-track 
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jar is made of glass or rubber, while the 
zinc and carbon elements are made of the 
hollow cylindrical form shown in the 
drawings and present a large surface of 
the electrolyte. Aluminum is used for the 
upper connectors of the battery, this metal 
resisting the attack of mercury bisulphate 
perfectly. The lower end of the carbon 
is provided with an inner flange, enabling 
it easily to hold the porous cup in which 
is suspended the circular zine. This is 
made of two rings connected by straps. 

In setting up the battery the porous cup 
is placed inside of the hollow carbon and 
the space between the two filled up with 
bisulphate of mercury to the flaring por- 
tion of the carbon shown in Fig. 2. The 
zinc is suspended inside the porous jar 
and the whole cell filled up to the 
proper level with water. When the 
battery runs down somewhat in oper- 
ation new mercury bisulphate can easily 
be placed in the funnel-shaped flare 
of the carbon cup. The metallic mer- 
cury which is precipitated passes between 
the carbon and the porous cylinder at the 
bottom and collects in the bottom of the 
containing-jar. 

After the exciting solution has become 


March 15, 1901. Besides carrying pas- 
sengers, the managers have trucks for 
moving freight, principally fruit, which 
is the main export from this island, says 
United States Consul Berliner, writing 
from Teneriffe, Canary Islands. The 
power-house is situated at La Cuesta, a 
little over half way (about three miles) 
between the two towns and at an elevation 
of 960 feet, La Laguna being 1,804 feet 
above the sea level and distant a little over 
5.6 mules. 

The cars start from the mole at the 
port and run through the principal street 
up the main road, which is built on a 
zigzag plan on account of the grade. It 
is but a single track, with switches at 
every kilometre except in the town of 
Santa Cruz, where it runs up one and 
comes down another street. It is an over- 
head-trolley system, the wires being strung 
on poles, some of wood and others of iron. 
In the towns it is strung over the street 
from house to house by insuleted rivets 
driven into houses opposite each other 
and connected with the wire. 

The concession for this line was granted 
at Madrid and includes the whole of the 
road between Santa Cruz and Orotava. 


system between the ports of Luz and Las 
Palmas, in the island of Grand Canary, 
which has been granted to another Belgian 
company. The road will run along the 
seashore and extend from four to five 
miles. It will be a great improvement 
and no doubt a better paying investment 
than the Santa Cruz-La Laguna road, as 
Las Palmas is now virtually the principal 
town of these islands, and is doing about 
double the Lusiness of Teneriffe. 

bd 

Trains to the Electric Light 
Convention. 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

It was stated in transportation cir- 
cular sent out last week that extra cars 
would be attached to the 8.30 a. m. train 
of the New York Central & Hudson 
River Railroad on Sunday and Monday. 
This is an error, as the 8.30 train ( Em- 
pire State Express) does not run on Sun- 
day, neither will extra cars be attached 
to this train on Monday; but necessary 
extra cars will be attached to all other 
trains. 


C. O. BAKER, JR., 
Master of Transportation. 
New York, May 13. 
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Sewing Machine Motors. 

The accompanying illustrations show 
the sewing machine motor and attach- 
ments manufactured by. the General Elec- 
tric Company for use on domestic and fac- 
tory sewing machines. The motor in size 
and construction is similar to the com- 
pany’s fan motors, but in place of the 
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that the trouble will not be found there, 
but that: 


The whole question really simmers down 
to a discussion of the best method of oper- 
ating a double or triple trolley system upon 
which high voltage is employed. Upon the 
solution of this problem probably rests the 
future of alternating-current electric rail- 
way practice; and upon the development of 
a proper alternating-current system of rail- 


SEWING MACHINE MOTOR AND ATTACHMENTS. 


ordinary pedestal base it is provided with 
a casting carrying a clamping foot for 
attachment to the table of the sewing 
machine. It can be attached to any ordi- 
nary standard sewing machines except 
those having drop heads. The belt ten- 
sion is controlled by pressure on a pedal. 
as the illustration well shows. Release 
of the pressure acts to set a brake on the 
flywheel of the sewing machine, stop- 
ping it instantly. Adjustment of the 
belt tension by means of pressure on the 
treadle determines the speed of the ma- 
chine. The motors are made for both 
direct and alternating currents of the 
usual voltage and frequencies. 


—— 


A British Appreciation. 
[From London Lightning.] 

It is significant to remark the ap- 
pearance in the ELECTRICAL REVIEW of a 
leading article in which it is complained 
that although in America polyphase cur- 
rent has been used for transmission with 
great success where long lines have to be 
worked from a single generating station, 
hitherto practically no effort has been 
made to operate polyphase motors directly 
upon moving cars, notwithstanding the 
simplicity and cheapness of the equip- 
ment that would immediately result from 
their use. After balancing the merits 
and defects of the polyphase motor for 
traction work, the conclusion is reached 
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SewinGa MACHINE WITH MOTOR ATTACHED. 


way propulsion rests the still greater ques- 
tion of the electrical equipment of existing 
main line steam railways. 

Mere considerations of space have made 
it necessary to omit everything relating 
to the technical details, most of which 
would be merely repetition of arguments 
already familiar to our readers, but there 
can be little doubt that in this particular 
instance America has been better served 
by her technical journals than by her 
manufacturers and men of business, and 
that the latter can not do better than fol- 
low the advice to turn their immediate 
attention to the working out of a system 
of polyphase traction. 
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A New Gas Engine Igniter. 


One of the most difficult among the 
smaller problems which have confronted 
electrical engineers for some time past is 
that of the design of a proper spark ig- 
niter for gas engines. Such apparatus is 
exposed to violent variations of tempera- 
ture, running up to a bright red heat, and 
also to the explosion pressure in the gas 
engine cylinder, which may be as much as 
500 pounds per square inch. 

The accompanying illustration exhibits 
a new type of igniter of the jump-spark 
pattern, recently introduced by William 
Roche, New York, which is claimed to 
possess important advantages for this 
work. The body of the apparatus is made 
of porcelain, the inner or cylinder end 
being notched so as to leave two legs. 
Upon each of these is mounted a conduct- 
ing cap carrying a platinum spark point 
and connected by a wire fitted on an in- 
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NEW Gas ENGINE IGNITER. 


wardly tapering socket to a binding-post 
at the outer end of the porcelain body. 
The conductors from the spark points di- 
verge in their passage through the porce- 
lain so there is no tendency for sparks to 
be formed in the wrong place. The insu- 
lating partition of porcelain, well shown 
in the illustration, prevents sparks passing 
between the binding-posts. The notch in 
the inner portion of the porcelain makes 
the surface between the spark ‘points so 
long that it is not likely to be short-cir- 
cuited by deposits of carbon upon it. 
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Duplex Compound Engines. 

In a design of duplex compound en- 
gine brought out by the American En- 
gine Company, of Bound Brook, N. J., 
extraordinary compactness has been at- 
tained by the use of a device of great 
simplicity. Referring to the illustration, 
it will be seen that the high-pressure and 
low-pressure cylinders are superposed, the 
two working a common crosshead, and 


the floor plan being the same as that of a 


simple engine of considerably less power. 
The valve is a skeleton frame of uniform 
thickness, arranged to move freely be- 
tween its seat, containing the ports, and a 
cover resting on parallel spacing pieces. 


It is balanced against steam pressure and 
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sist only the exhaust pressure. From in- 
dicator diagrams taken it is stated by the 
company that at various stages of load, 
ranging from 38 to 85 horse-power, the 
work of the engine is almost exactly di- 
vided between the two pistons, the dia- 
grams having been taken from an engine 
of about 80 horse-power. These engines 
are manufactured in sizes of from 60 to 
500 horse-power, and are made especially 
with reference to their connection di- 
rectly to dynamo machines. 


The Trackless Trolley. 


A private trolley line was recently erect- 
ed in Boston for the demonstration of a 


DUPLEX COMPOUND ENGINE. 


is said to show no appreciable wear on ite 
face. The valve gear of the engine con- 
tains the same number of parts as the 
valve gear of a simple engine, while of 
course the economy and efficiency attained 
by the use of compounding are very con- 
siderable. Steam enters through the 
throttle valve located on the side of the 
high-pressure cylinder, and passes under- 
neath the cylinders in a jacket passage to 
the centre of the valve. From this cham- 
ber it is distributed to the ports of the 
high-pressure cylinder, whence it is ex- 
panded to a receiver chamber in the valve 
cover, thence going to the low-pressure 
cylinder, and finally to the exhaust. By this 
arrangement the smallest chamber of the 
valve is really the steam chest and the only 
surface coming into contact with high-tem- 
peraturesteam at boiler pressure. Thelarge 
chambers of the valve and cover are in 
contact only with the low-temperature ex- 
haust steam. Another interesting feature 
of this arrangement is that the steam 
chest joints and valve packing have to re- 


new system of street transportation. It is 
called the “trackless trolley system,” and 
permits a car or omnibus running on an 
ordinary roadway to receive its current 
from an overhead trolley without endan- 
gering the engagement between the trol- 
ley-wheels and trolley wires. 

Attempts have been made in this direc- 
tion before. The very first form of trolley 
attempted in this country, as shown in a 
patent issued nearly 20 years ago, seemed 
to have this idea. It comprised a small 
four-wheeled truck running upon a pair 
of trolley wires and delivering a current 
through a connecting cable to a motor-driv- 
en hack. It, however, proved impractic- 
able; the truck requiring to be quite heavy 
to insure its remaining on the wires and 
thereby badly straining the latter. Fur- 
ther, it could not be switched easily from 
one line to another, nor could it be ap- 
plied to or removed from the wires with- 
out a ladder. As one trolley wire can not 
be kept from sagging more than its neigh- 
bor, the liability of the truck’s jumping 
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the wires and injuring people and proper- 
ty below was considerable. 

In the new system, however, the danger 
of “jumping the trolley” is said to be prac- 
tically eliminated; and even if it does 
jump, no damage can result. The trolley 
can be switched from line to line, and 
can be removed from and applied to the 
wires with hardly a moment’s delay. 
Moreover, it permits a car or omnibus to 
traverse any part of a 30-foot roadway, 
to thread its way in and out between other 
vehicles, and generally to be as free within 
the specified limits as any horse-driven 
omnibus. 

In construction, this new trolley differs 
from that in common use in employing a 
pair of horizontal trolley-wheels, pressed 
one away from the other against the 
inner faces of two trolley wires, and con- 
nected by a suitable trolley pole to the 
car top. By having the wheels thus hori- 
zontal instead of vertical, as in the present 
under-running trolley, the trolley pole can 
reach a considerable distance sideways and 
remain in contact with the wires equally 
well. As demonstrated, the available 


= reach to either side of the wires is about 


eight feet, which is further increased by 
having the trolley standard freely movable 
across the car top, thereby giving a total 
of from 25 to 30 feet as the width of a 
road any portion of which can be traversed 
by the car wheels without endangering the 
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contact between the trolley-wheels and 
wires. 

It is evident that a car or omnibus which 
is free to run without tracks is possessed 
of striking advantages for street trans- 
portation purposes. Mr. A. B. Upham, 
Tremont Building, Boston, is engaged in 
the introduction of this novel system of 
transportation in this country. 
=> 

The principal uses of aluminum are: 
First, for electrical conductors ; second, as 
a deoxidizing agent in steel manufacture ; 
third, for making bottle caps and boxes ; 
fourth, for advertising “novelties” and 
toilet articles. 
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AN INTERLOCKING ELECTRICALLY OP- 
ERATED DRAWBRIDGE GATE. 


BY H. G. TYRRELL. 


The frequency with which serious acci- 
dents occur at open drawbridges has 
prompted the writer to design an electro- 
mechanically operated gate which he be- 
lieves to furnish an absolute safeguard 
against disasters of this sort in all but 
extraordinary cases. The essential idea 
of this design is that the bridge and the 
gate can not be open at the same time. 
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which lock the gates in any position. 
These worms turn in oil baths, as shown. 
The worm shaft is connected by a system 
of reducing gears with the motor. In 
this system of gears is included a half-gear, 
which insures a movement of 90 degrees 
only to the gates, and at the same time 
gives the operator a few seconds leeway 
in shutting off his power from the gate 
motor. Power is supplied by a General 


Electric three-horse-power enclosed motor, 
shown in the lower right-hand corner of 
the drawing, and this receives its current 
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still before reaching open water. As a 
further precaution a derailing switch may 
be placed, say, 100 feet from the draw span, 
so a car breaking through the gate would 
be thrown from the track and stopped, 
rather than pitch over the end of the 
bridge. This switch may be operated by 
the gate motor through a series of wheels 
or levers. 

At all times of both day and night the 
roadway should be well lighted and the 
gates themselves painted white so that they 
may be more easily seen. Danger lights 


Ht 

Rica -L j 

= jm 
j 


90 Teeth, 35.82 Diar. 
Clem 34" Face, U Pitch 


ON em EN | el a ti a 0 8 el aie 
Vertical Section A-B. 


DIAGRAMS OF ELECTRICALLY OPERATED DRAWBRIDGE GATE, 


The first cost of these gates is, of course, 
high in comparison with the first cost of 
the ordinary style of hand-operated 
wooden gates, but they dispense entirely 
with the services of a gateman, and for 
this reason will prove more economical in 
the long run. 

The accompanying drawings show a pair 
of gates applied to a bridge with approach 
spans at cither end, and having a 26-foot 
roadway and no sidewalks. The design 
can, however, be modified to suit any width 
of bridge, either with or without sidewalks. 
As will be seen the gates are keyed to 
vertical shafts, which are shown turning 
in boxes fastened to the web posts of the 
fixed span. At the foot of these shafts 
are toothed segments worked by worms, 


from wires-on the draw span, through 
contact-plates. When the gates are closed 
and the draw span is swung open, the 
electric connection is broken and the gates 
can not be meved. Hence, the gates are 
controlled entirely by the operator on the 
draw span. The service of one man only 
is required on the bridge at any one time. 

A bridge equipped with these gates can 
he opened and closed very quickly, since 
no time is lost in walking to and from 
the gates, as in the case of wooden gates 
operated by hand. The gates are always 
locked in every position, either open or 
closed. As an extra precaution they may 
be placed say 100 feet from the draw span. 
Then, should a ear or train break through 
them, it would certainly come to a stand- 


should be located on the gates, showing 
white when open and red when closed. It 
is desirable to have these located suffi- 
ciently high above the floor that they may 
be plainly seen above a crowd. 
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Electrical Draughtsmen at the Navy 
Yard, New York. 

Probably few people outside those whose 
attention has been directly called to the 
matter are aware that electrical draughts- 
men are extensively employed in the 
United States Navy Yard, Brooklyn, 
N. Y., and that such employés are retained 
by the government for similar duty jn 
navy yards throughout the country. Ex- 
aminations were recently held to fill eight 
vacancies for draughtsmen in the New 
York yard. Other examinations are to 
follow. 
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EXPORT AND DOMESTIC 


The Williams-Abbott Electric Company, 
of Cleveland, Ohio, has recently installed 


in its factory for manufacturing telephones 


approximately $30,000 worth of new ma- 
chinery. 


The Milwaukee Electric Company expects 
to have its new factory ready for occupancy 
in 60 to 90 days, and with new facilities 
this company’s output of dynamos and mo- 
tors will be largely increased. 


Further consolidation in electrical manu- 
facturing is under consideration. The in- 
candescent lamp manufacturers, particularly 
the northern Ohio houses, are said to be 
forming one large company. Headquarters 
will probably be in Cleveland. 


The new electric traction plans for St. 
Petersburg and Moscow, Russia, include a 
project for an interurban system nearly 400 
miles in length, which will be built at an ex- 
penditure of about $70,000,000. Two roads 
in St. Petersburg will connect with the long- 
distance road. 


Although there is considerable depression 
in the metal export trade of Great Britain 
it is stated that the foreign market for 
English copper for March was not affected 
in the slightest, the shipment of unwrought 
copper amounting to 34,397 hundredweight 
as compared with 25,078 hundredweight in 
March of 1900. 


Minister Allen writes from Seoul, Korea, 
that the American firm of Collbran & Bost- 
wick has received the contracts for a high- 
way 18 miles long, to cost 285,000 yen ($141,- 
930), and for the extension along this road 
of the present electric street railway, to 
cost 720,000 yen ($358,560), in connection 
with an electric lighting plant for the city 
of Seoul. 


Mr. A. A. Thresher mentions to a repre- 
sentative of the ELECTRICAL REVIEW that the 
architects’ plans have been approved for the 
new factory for the Thresher Electric Com- 
pany and that it is expected to have the 
building completed, equipped with modern 
machinery and in operation for the manu- 
facture of dynamos and motors before snow 
flies. 

Advices from Bombay, India, state that 
the British Pioneer Electric Light and Power 
Company, of India, Limited, has granted a 
concession to W. G. Bingham, of Bombay, 
for the electric lighting of that city and the 
electrical equipment of the existing 60 miles 
of horse tramways within the city limits. 
Bombay financiers have undertaken the pro- 
motion of the systems, guaranteeing about 
$12,000,000 for the two projects. 

Mr. Arthur Gray, barrister at law, and 
Mr. F. C. Remington, Bombay Tramway 
Company, are negotiating with the Lahore, 
India, municipal committee for a concession 
of the monopoly of the supply of electric 
light and power within the municipal lim- 
its, for 30 years, on the general lines of the 
Calcutta concession. Their proposals also 
include an electric tramway line between 
the city and the railway station, with a pos- 
sible extension to Mian Mir. The municipal 
committee has agreed to enter into negotia- 
tions, provided that the local government 
concurs and that satisfactory guaranties 
and an agreement on the general lines of the 
Calcutta license be entered into. 

Mr. F. Z. Maguire, of the firm of Maguire 
& Baucus, London, representatives of a num- 


ber of prominent American concerns in 
Europe, recently stated that one of the mis- 
takes that his countrymen were making, in 
connection with the exploitation of Euro- 
pean business, was the publication in the 
newspapers of orders received, thereby 
causing unnecessary objections and jealous- 
ies to arise. A large order for telephone 
supplies taken by an American concern 
was given as a case in point. Considerable 
information was given to the newspapers, 
and it was intimated that English manu- 
facturers could not turn out the goods. As 
this is a government order it is very unlikely 
that it will facilitate business in the future, 
as the information was cabled to London 
immediately. 


There is a ppssible opportunity for our 
manufacturers of electrical machinery to 
secure the contract for the proposed 
electric plant in Lahore, the capital of 
the Punjab. Besides Lahore, which has a 
population of about 200,000, the following 
large cities of India have no electric plants. 
Madras, 260,000; Delhi, 115,000; Lucknow, 
150,000; Allahabad, 100,000; Agra, 200,000; 
Cawnpore, 120,000; and Benares, 225,000. 
Madras, it is true, has one for tramways, 
but not for lighting. Electric lighting, 
though only introduced into Calcytta last 
year, is coming into general use. A con- 
tract has also been let for changing the 
tramways from horse to electric power. 
Bombay, with a population of 750,000, has 
no electric light plant, and the tramways are 
operated by horse-power. It would seem 
that these cities were worthy of the atten- 
tion of our manufacturers. 


The Stromberg-Carlson Telephone Manu- 
facturing Company, 70-72 West Jackson 
Boulevard, Chicago, Ill., recently received 
the contract for installing 6,000 telephones 
for the city of Detroit, Mich., the price 
being stated as $203,000. The switchboard 
will have an initial capacity for 6,000 separ- 
ate lines and will cost $125,000; the installa- 
tion to be made on February 1, 1902. The 
People’s Telephone Company, which awarded 
the contract, purchased a site and erected 
an exchange building which it figures is 
within 200 feet of the telephone centre of 
the city, and placed its order with the 
Stromberg-Carlson company for 6,000 tele- 
phones for present use, the switchboard to 
have a capacity for 14,400 subscribers’ 
lines, of the multiple lamp line, single cen- 
tral-energy type, with complete power bat- 
tery and ringing equipment in duplicate. 
The Stromberg-Carlson system is in use at 
the present time in Rochester, N. Y., St. 
Paul and Minneapolis, Minn., Boston, Mass., 


Youngstown and Akron, Ohio, Camden, N. J., 


Waco and San Antonio, Tex., and many 
other important cities. i 


It has been announced that the capital 
stock of the Union Lead and Oil Company, 
which was recently incorporated in New 
Jersey, at $15,000,000, is to be increased to 
$50,000,000, and that the syndicate behind the 
company will arrange a combination of all 
the Missouri lead properties. The Whitney- 
Ryan group of capitalists is reported to be 
the moving spirit in these operations. More 
than 20 per cent of the pig lead produced in 
the United States comes from the Missouri 
lead fields. Being a pure lead product, un- 
accompanied by alloy, it is especially valua- 
ble for electrical purposes. It was in fuf- 
thering the interests of the Electrie Storage 


Battery Company that the Whitney-Ryan 


Syndicate began the purchase of le ines, 
which have finally led to the plang/for a 
consolidation of all the Missouri lead-min- 
ing interests. New processes ofextracting 
the lead from the ores and converting the 
product into white lead are also announced. 
The new extracting process is accomplished 
by electricity. It was developed by the 


Electric Storage Battery Company. - It is 
said that 500,000,000 tons of metallic lead 
have been laid bare by the engineers who 
have been sent into the Missouri lead flelds 
within the last year. 


The Western Electric Company formally 
opened its new branch in Philadelphia last 
week. During all of the day and evening 
Thursday the building was thrown open for 
the inspection of visitors and in the even- 
ing was brilliantly illuminated. Quite a 
number of persons from New York and else- 
where were present at the opening. The 


building is a newly constructed one, with a | 


very large ground store or wareroom and 
six floors running the whole width of the 
block. The offices and counting rooms are 
on the top floor, the intermediate floors be- 
ing used for stock and in which complete 
lines of all the Western Electric Company’s 
apparatus and supplies, and that for which 
it is agent, will be carried. The accounts 
which have heretofore been carried by the 
New York and Chicago houses for Pennsyl- 
vania and the southern section of the coun- 
try will be transferred to this establishment, 
thus enabling greater facility in shipments 
and vastly improved service for its patrons 
in this section. The location of the estab- 
lishment is on Market street near Ninth. 
The general management of this branch 
will be assumed by Mr. Samuel A. Chase. 
The establishment ranks as one of the 
finest and largest electrical houses in the 
United States. 


Mr. William B. Rankine, vice-president of 
the Niagara Falls Power Company, has con- 
firmed the report that the company will be- 
gin at once to develop power on the Canadian 
side of che river, under the charter of the 
Canadian Niagara Power Company, which 
it controls. The plans call for a first devel- 
opment of 35,000 electric horse-power. The 
contract for the shaft has been let to A. C. 
Douglas, of Niagara Falls, who will begin 
work at once. Of the new power, 10,000 
horse-power is to be transmitted to Toronto, 
while a large block will be held as a reserve 
for use in connection with the development 
on the New York side of the river. The 
site of the development is in Victoria Park, 
but all of the developed energy will be used 
outside of the park grounds. An inlet canal 
will be built from the head of Cedar Island to 
the site of the power-house, where a wheel 
pit having a capacity of 100,000 horse-power 
will be built. A trail-race tunnel will carry 
the water from the turbines to the river be- 
low the Horseshoe Falls. The head of water 
will be about the same as on this side and 
the details of the present Niagara develop- 
ment will be adhered to. By the agreement 
between the Commissioners of Victoria Park 
and the Canadian Niagara Power Company, 
the company has until July 1, 1903, to 
have 10,000 developed horse-power ready for 
use, supply and transmission and also to 
have water connections made for 25,000 
horse-power. The company has until July 
1, 1904, to clean up and ornament the sur- 
faces of the park which may be disturbed 
by their work. If the cleaning up and grad- 
ing are not completed at the time specified 
then the company is to pay $10,000 dam- 
ages and $500 per week during the period it 
remains incomplete. The Commissioners 


“eff their part agree not to compete in the 


de elopment of power, but should they grant 
privileges to other parties who shall fail to 
keep their agreement and the Commission- 


-zers be forced to take over the plant, then the 


agreement will not prevent them from oper- 
ating such works. 
agrees not to amalgamate with any other 
company heretofore or hereafter incorpor- 
ated under the laws of the Dominion without 
the consent of the Lieutenant Governor in 
council. 


The power company | 
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Electric 
Lighting 


An electric lighting plant to cost about 
$40,000 is soon to be erected in Windber, Pa. 


An electric lighting system is proposed for 
Alma, Kan., by Mr. J. H. McMahan, who 
also owns the local telephone company. 


About $6,000 will be spent by the city of 
Prescott, Ont., for enlarging and extend- 
ing the facilities of its electric lighting 
plant. 


The Alden, Iowa, Electric Light and Heat- 
ing Company is to erect a plant in that city 
soon to cost $6,000. Mr. G. LeMoine is the 
manager. 


It has been decided by the common coun- 
cil of Montpelier, Ohio, to issue $6,000 in 
bonds for extending the electric light plant 
and waterworks. 


It is reported that the Eureka, Cal., Light- 
ing Company is to erect a plant in that city 
for both urban and outside lighting. Mr. 
L. Fawcitt is the chief engineer. 


E. B. Ellicott, city electrician of Chicago, 
recently inspected the old plant at Colum- 
bus, Ohio, and estimated the total cost of a 
new system at $100,275 for a 1,000-light 
plant. 


Springfield, Mo., recently granted an elec- 
tric lighting franchise for five years to a 
private corporation, which is to furnish the 
city with 15 or more arc lights at $70 per 


light per year, based upon the moonlight 
schedule. 


Plans are being prepared for a new plant 
for the Cambridge, Mass., Electric Light 
Company, which is estimated to cost about 
$200,000. Mr. D. A. Badger is the chief 
engineer. 


Construction work is well under way on 
the new electric lighting plant for Knights- 
town, Ind., which will be completed, unless 
some unforeseen delay occurs, about June 1. 
The plant is to be operated in connection 
with the present waterworks system. 


The plant of the Hoosick Falls, Mass., 
Electric Light Company was sold recently 
and a new board of officers was elected. The 
old company’s capital stock was $75,000 and 
it has bonds out to the same amount. To 
whom the plant was sold has not been stated. 


Construction work on the electric lighting 
plant of the Portsmouth, N. H., Gas, Electric 
Light and Power Company has been begun 
and the plant when completed, at a cost of 
about $500,000, will be one of the finest in 
all New England. 


A new electric lighting company has been 
organized in Jamestown, N. D., with a cap- 
ital of $35,000, by L. B. Hanna, of Fargo. 
It will be known as the Citizens’ Electric 
Light Company and will do business in 
Jamestown and vicinity. 


On June 1, 1901, the city authorities of 
Dyersburg, Tenn., will receive propositions 
on a 20-year franchise for an electric light 
and water plant. Certified checks must ac- 
. company each proposition. Full details may 
be had of Mayor W. A. Fowlkes, Jr. 


An electric lighting plant is soon to be 
established in Oxnard, Cal., and it is be- 
lieved that current will be turned on within 
about two months. Heretofore the town, 
which is a large sugar refining centre, has 
been partly lighted with power from Ven- 
tura. 


The bids solicited by the common council 
of Manton, Mich., for the construction of a 
municipal electric lighting plant in that 
city, were recently opened and one was ac- 
cepted at $2,769. The plant will be begun 
at once and is expected to be in operation 
before the fall. 


All of the street railway, electric and gas 


f 
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light plants in Lynchburg, Va., have re- 
cently been absorbed by the Lynchburg 
Traction and Light Company. This com- 
pany has asked the city council for a 40- 
year franchise, which it is thought will be 
given in spite of opposition. 


A good-sized electric lighting installation 
will be equipped and operated during the 
coming summer at Ottawa Beach, on Black 
Lake, Mich. The plant will not only supply 
light for the new hotel but also for the 
entire residential section of the resort, which 
is a popular summer residence settlement. 


A charter has been issued in Delaware to 
the American Light Company, with a capi- 
tal of $5,000,000, to manufacture, buy, sell 
or lease all machines necessary for the gen- 
eration or employment of gas or electricity 
for lighting purposes. The directors include 
J. E. Byram, M. C. Reed and A. D. Phillips. 


A new electric light plant is to be built 
in Bristol, Va., to furnish the additional 
lighting facilities recently asked for by the 
city, which desired to issue $25,000 in bonds 
for the erection of a municipal plant. The 
plant now to be built will supply the require- 
ments and render the municipal plant un- 
necessary. 


The recently incorporated Essex Electric 
Company of New Jersey is expected to 
compete with the United Electric Company, 
of Newark, N. J., in the furnishing of light, 
heat and power to that city and vicinity. 
The capital stock is $700,000, and the direc- 
tors are W. C. Clark, J. B. Woolsey, Henry 
Dickson and others. 


The Kansas City, Mo., Electric Light Com- 
pany and the Metropolitan Street Railway 
Company, of the same city, have awarded 
contracts for machinery for the new plant 
they are jointly to establish at a cost of 
$1,500,000 on the banks of the Blue River. 
Five generators will be installed, three be- 
ing of 5,000 and two of 4,500 horse-power 
each. 


A franchise was recently granted in 
Bakersfield, Cal., to the Sunset Electric Light 
and Power Company, to supply cities and 
towns with light, heat and power for 50 
years, from Bakersfield to the Sunset mining 
district and the adjacent towns and cities 
as far distant as Kern. Joseph McGuire is 
the president and Stephen T. Rau, secretary 
of the company. 


A new dam is soon to be built in the 
Hudson River about 10 miles north of Troy, 
N. Y., by the Waterford, N. Y., Light, Heat and 
Power Company, which will generate power 
for street lighting in Waterford and for elec- 
tric railroads in the vicinity. Mr. J. A. 
Powers, the president of the new company, 
is said also to be identified with a number of 
trolley projects in the state. 


A power transmission line is being con- 
structed between the villages of Lyons and 
Clyde, N. Y., by the Wayne Electric Com- 
pany, which last fall was granted a five-year 
contract for lighting the streets of Clyde. 
The company owns the electric lighting 
plant in Lyons and instead of building a 
plant in Clyde will transmit power from the 
former town and distribute it in the latter. 


A new company has been formed in Lock- 
port, N. Y., to be known as the Lockport & 
Newlane Power and Water Supply Company, 
and has secured contracts for the lighting 
of the lake front at Olcott and the hotels, 
park and adjacent streets. Work on the 
plant is already well under way and it is 
expected that the system will be in operation 
in six weeks. One thousand incandescent 
lights will be used at first. 


The Atlanta, Ga., Railway and Power Com- 
pany has filed its acceptance of an electric 
lighting franchise and expects that future 
sittings of the council will put it on the 
same basis as its competitors in the electric 
light and power business. The franchise 
will run for 2] years, the company filing a 
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bond for $40,000 as a guarantee of the suc- 
cessful filling of the contract; another bond, 
for $25,000, protects the city from damages 
from accidents resulting from the operation 
of the plant. 


A consolidation of all the electric lighting 
and power companies in the Borough of 
Queens, New York city, has resulted in the 
abandonment of the power-houses at Jamaica 
and Flushing by the New York & Queens 
County Electric Light and Power Company, 
the corporation which has absorbed all the 
older concerns. Substations will be sub- 
stituted for the abandoned power-houses, 
this step being taken to economize the op- 
erating expenses. All the current used will 
be generated at the large power-house in 
Astoria. 


Mr. John Martin, president of the Bay 
Counties Power Company of California, is 
reported to have completed all arrangements 
for the erection of a lighting plant either in 
Grass Valley or Nevada City, at a cost of 
$40,000. Mr. Martin recently took possession 
of the electric lighting system of these two 
cities and will continue to use the power of 
his company, but will conduct the service 
as an independent business. The same gen- 
tleman has also purchased the lighting sys- 
tems of Marysville, Chico and Woodland, 
and is now carrying on negotiations to ob- 
tain those in Petaluma, Santa Rosa and Sap 
Rafael. 


General Schaff, of the Gas and Electric 
Light Commission, of Boston, Mass., recently 
announced at the state house that he ad- 
vocated the determining by the board once 
every three or five years of the price at 
which electricity and gas for lighting should 
be sold. He also advocated a sliding scale 
so that if companies lowered the price of 
their product they should be permitted to 
increase their dividends or vice versa. Gen- 
eral Schaff also desires legislation to the 
effect that when such corporations secure 
additional capital they be compelled to take 
at least one-third or one-fourth of the 
amount of the increase in low-priced deben- 
ture bonds, as is required of English gas 
companies. 


Messrs. Ferguson and Lewis, of Rochester, 
N. Y., recently sold the old Whitney Mill on 
Brown’s Race to the Rochester Gas and 
Electric Company for about $18,000. This 
building is the last mill on the stream and 
will be converted into an hydraulically oper- 
ated power-house and electric light station, 
the sale including the transfer of three full 
water rights on the race. It is generally 
understood in Rochester that the electric 
company owns all the water rights at the 
lower falls of the Genesee and twenty- 
seven-thirty-seconds of all rights at the mid- 
dle falls. Plans have been perfected by the 
company for the development of 10,000 horse- 
power on the east side of the lower falls and 
it will install additional generating appara- 
tus of great capacity in its other stations. 


It is believed by the senators of Pennsyl- 
vania that it would cost less for the state 
to light and heat its capitol buildings by its 
own plant than it now costs for service by 
private contract. Experience has shown 
that the cost of a state-owned plant would be 
from two to three times what similar service 
would cost when rendered by an established 
corporation. The requirements of such & 
plant would include 3,512 16-candle-power 
incandescents, 198 enclosed arc lights, 23 
2,000-candle-power series arc lights in the 
capitol grounds, 175 16-candle-power incan- 
descents and two 2,000-candle-power are 
lights in the arsenal, 11 motors, of from one 
to 50 horse-power each, and 82 ventilating 
fans. It is said that it has cost the state 
of New York $46,950 a year to light and 
heat the capitol building at Albany, this 
sum not including any estimate for depre- 
ciation which, it is said, would bring the 
cost to over $50,000, while the initial expense 
for the plant was $171,995.40 with additional 
equipment recommended, 
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Telephone and 


Telegraph # 


The Erie telephone system made a net 
gain of 961 subscribers in April, bringing 
the total gain since January 1 to 4,981. 
Total connected April 30, 46,580; waiting 
connection, 3,666. 


United States Minister Smith, writing 
from Monrovia, Liberia, reports that tele- 
phonic communication has been established 
between Monrovia and White Plains, a set- 
tlement 25 miles up the St. Pauls River. 
This is the longest line in the country. 


Plans are being made by the Missouri 
River Telephone Company, of Platt, S. D., 
to extend its lines from that town to 
Chamberlain, making it a main line, from 
which branch it can be run across the river 
and to other points as soon as the business 
justified the additional extension. The 
company already has a line from Platt to 
Bonesteel and one to Greenwood. 


Messrs. 5. P. Light and W. D. Barnard, 
directors of the United Telephone and Tele- 
graph Company, of Philadelphia, recently 
purchased the Altoona Phenix company, and 
will connect the local system with their 
recent branches in Montgomery, Lebanon, 
Delaware, Chester, Union, Lancaster, Mon- 
tour, Northumberland, Lycoming and Co- 
lumbia counties. 


A branch office will be opened by the 
Southern New England Telephone Company 
in West Haven, Ct., about June 1, to facili- 
tate the business of the company in that 
section. Under the new method it will be 
possible to have more single wires instead 
of the party wires now in use, and it is be- 
lieved by the officers of the company that 
the innovation will increase the business. 


It is announced that the Everett-Moore 
Syndicate is to finance the New Jackson, 
Mich., Telephone Company. Jackson will 
be connected with Detroit, and from Detroit 
lines will run out to Pontiac, Corunna, Fen- 
ton, Saginaw, Grand Rapids, Wayne and a 
number of other towns and cities in the 
vicinity. Connection will also be estab- 
lished with the long-distance lines of the 
United States Telephone Company. 


The Jackson County, Ohio, Home Tele- 
phone Company was recently organized in 
Jackson, and has begun arrangements for 
connection with the United States Tele- 
phone Company for long-distance business. 
The new organization holds franchises in 
Jackson, Coalton and Wellston, and rights 
of way throughout the country. I. A. 
Sternberger is the president, M. D. Jones, 
secretary, and T. J. Morgan, treasurer. J. 
W. Dusenbury is the manager. 


Before the Spanish régime was upset there 
were telegraph offices in every town on the 
island of Porto Rico while to-day very few 
cities can count upon one. In Yauco, which 
is one of the largest sugar districts, there is 
no communication by wire at all, excepting 
with Ponce, and this is because the line in 
question was established by the French com- 
pany which operates the railroad. Even 
this line is said to be out of order. 


The Keystone System Telephone and Tele- 
graph Company, of Philadelphia, Pa., was 
recently incorporated with a capital of 
$2,000,000. Its officers are: President, C. E. 
Wilson; secretary and treasurer, W. W. 
Wharton. Directors: W. H. Clark, C. E. 
Wilson, Edward Foerderer, George Kesler, 
and Norman Gray. The company states that 
it is progressing rapidly with the work of 
construction on its new exchanges, and 
has made rapid Drogtesg in securing con- 
tracts. 


The United States Navy Department has 
been giving careful attention to wireless 
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telegraphy, endeavoring to ascertain how 
far it may be practically adapted to the 
naval service. Secretary Long has appoint- 
ed a special board of officers to make a 
thorough inquiry on the subject. It is ex- 
pected by the authorities of the Navy De- 
partment that the conclusions reacned by 
these officers will determine positively to 
what extent the system may be utilized in 
the navy. 

Extensive improvements and extensions 
are being planned for the various subsidiary 
companies of the Federal Telephone Com- 
pany, of Cleveland, Ohio, and $3,000,000 of 
the bonds of the Cuyahoga Telephone Com- 
pany, which is the local system, are to be 
sold and the proceeds used for the comple- 
tion of the plant and extensions of the long- 
distance and toll-lines throughout the states. 
New exchanges and systems will be placed 
in Canton and towns in the vicinity. 

At a recent meeting of the Central New 
York Telephone and Telegraph Company, 
held in Utica, N. Y., the stockholders de- 
cided to increase the capital stock to pro- 
vide money for the reconstruction of the 
different exchanges. About $75,000 will be 
spent on improving the Syracuse plant. 
Many additions will be made to the system 
in that city and the subway will be extended 
to the city line, all the open lines being 
taken down and cables substituted for them. 
Most of the overhead cables will also be put 
underground. It is thought that the im- 
provements will not be finished until late 
in the summer or possibly in the fall. 


An Erie telephone stockholder in a recent 
interview said: “I admire the pluck of Pres- 
ident Glidden in his courageous fight for 
the subsidiary companies. The stock was 
raided from 100 to 48; Mr. Glidden suc- 
ceeded in causing a recovery to 67; then it 
was again depressed to 46, when he discov- 
ered a short interest and made them cover 
at 63. Recently it was crowded down to 57, 
but by prompt action Mr. Glidden got a rally 
to 6014, when the decidedly favorable Stone 
& Webster report was made public, confirm- 
ing everything that the old management 
had ever said regarding the property. Now, 
with a favorable report that is certain from 
the experts, Erie will recover more than it 
has lost.” 

The linemen employed by the New England 
Telephone and Telegraph Company in the 
western district and by the United Electric 
Light Company struck on May 13 for higher 
wages and shorter hours. The western dis- 
trict includes all the territory between Spen- 
cer, Bellows Falls and the New York and Con- 
necticut state line. About 85 men are 
employed. The men demand $3.50 for an eight- 
hour day for foremen and $3 for linemen, 
time and a half for overtime work and ask 
that union men have preference in all cases. 
When non-union men are employed the com- 
pany is to guarantee that they will join the 
union within two weeks of the date of their 
going to work. This agreement the com- 
panies have refused to sign. 


New Yorkers have evidently taken to 
using the telephone in great numbers during 
the last few years, as the telephones in the 
city have increased sixfold since 1893. From 
May, 1898, to May, 1901, the increase has 
been nearly 36,000 stations, the gain for each 
year largely exceeding that of the previous 
year. New York has now by far the largest 
telephone system in the world, Berlin com- 
ing second and London third. The rapid 
increase in the use of the telephone 
in New York, while no doubt due in part to 
the prosperous times of the last few years, 
is largely to be accounted for by improve- 
ments in the service and in the scheme of 
rates and by the active policy of the tele- 
phone company in pushing for business and 
in adapting its arrangements to the wants of 
its customers. Incidentally it may be noted 
that during the last three years, while car- 
rying out the immense amount of new work 
entailed by the great increase of customers, 
the telephone company has entirely rebuilt 
its exchanges on the improved central bat- 
tery system. 
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A service of automobile omnibuses was 
recently inaugurated in London, England, 
between Streatham and Clapham Junction, 
by the Southwestern Motor Company, Lim- 
ited. The distance, five miles, is traversed 
in about 25 minutes. 


At a recent stockholders’ meeting of the 
New York Electric Vehicle and Transporta- 
tion Company, the retiring directors were 
reelected witn the exception of Mr. Robert 
McAllister Lloyd, who was replaced by 
George Herbert Condict. 


Four members of the Massachusetts Auto- 
mobile Club have already agreed to tour 
from Boston to the Pan-American Exposi- 
tion at Buffalo, N. Y., in July. Arrange- 
ments have been made for a storage barn 
just outside the city where their machines 
can be stabled, and it is believed that sev- 
eral other members of the club will probably 
participate in the trip. 

At a recent meeting of the International 
Power Vehicle Company, of Stamford, Ct., 
the following officers were elected: President 
and treasurer, W. P. Hatch; vice-president, 
H. C. Underwood; second vice-president, J. 
H. Jarman; secretary, C. W. Hatch. The 
officers constitute the board of directors, 
and besides them is C. C. Isbel. The com- 
pany recently located in Stamford, its char- 
ter having been obtained under West Vir- 
ginia law. It has authority to issue $5,000,- 
000 in bonds. 


The executive committee of the National 
Association of Automobile Manufacturers 
of New York city, recently adopted the fol- 
lowing resolution: 


WHEREAS, It has been brought to our at- 
tention by both the press and members of 
the association that the Automobile Club of 
America is contemplating giving an endur- 
ance contest of automobiles from New York 
to Buffalo next Fall. 

Resolved, That the National Association 
of Automobile Manufacturers believe that 
the basis for judging said contest should be 
average speed in miles per hour; that each 
vehicle should be required to maintain a 
certain average speed per hour for each 
morning’s run and the same average speed 
per hour for each afternoon’s run. In other 
words, a vehicle must maintain a certain av- 
erage speed from control to control. 

Judges shall be placed at each control and 
the records of each vehicle taken. Each 
vehicle that maintains the average speed re- 
quired by the club for each control to control 
for the entire distance shall be considered 
to have made a perfect run, and will be en- 
titled to a certificate of first award of honor 
from the Automobile Club of America. 
Every vehicle that maintains an average 
speed that may be fixed for the second class 
shall be entitled to a certificate, stating that 
they were in the second class and per- 
formed the trip at an average speed of so 
many miles per hour. 

Every vehicle that maintains an average 
speed that may be fixed for the third class, 
shall be entitled to a certificate of third 
class, stating that they maintained a certain 
average speed per hour. 

Classes—We recommend that the vehicles 
be divided by weight into four classes: A, 
B, C and D. Class A, vehicles of four 
wheels, under 1,000 pounds: class B, vehicles 
of four wheels, from 1,000 to 2, 000 pounds; 
class C, vehicles of four wheels, weighing 
2,000 pounds and over; class D, motor bi- 
cycles, motor tricycles, and motor quadri- 
cycles. In counting the average speeds 
above required, each vehicle can stop as 
many times as desired between controls for 
any purpose whatever. No manufacturer or 
individual to be allowed to enter more than 
three vehicles in each class. 
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The Northern Construction Company, of 
Fort Worth, Tex., was recently authorized 
by the State Senate to èxtend its electric 
street railway line from Fort Worth to Dallas. 


Arrangements have been made by Mr. R. 
E. Field, of Cincinnati, Ohio, for financing 
the Indianapolis & Martinsville, Ind., Trac- 
tion Company. Mr. Field has $600,000 at 
his disposal, and will begin work imme- 
diately, as the route has been surveyed. 


The delays in obtaining material for the 
construction of the Two Rivers-Manitowoc, 
Wis., Electric Railway have so held back 
operations that it will probably be Septem- 


i 1 before the line is in successful opera- 
tion. 


The Rochester & Southern Traction Com- 
pany, of New York, has been incorporated 
and will build a line from Rochester to 
Hornellsville, 78 miles, at a cost of $20,000 
a mile, touching more than a dozen towns 
on the way. A branch will be run from 
Conesus Lake to Avon. 


Important improvements are to be inaugu- 
rated in its plant by the Fox River Valley 
Electric Railway and Power Company, at 
Green Bay, Wis. Considerable new appara- 
tus and a new generator will be installed. 


A new motor equipment has also been or- 
dered. 


The Grand Rapids, Holland & Lake Michi- 
gan Rapid Railway Company has formally 
assimilated the Holland & Lake Michigan 
and the Saugautuck, Souglad & Lake Shore 
railways companies. The officers of the 
controlling road are John Winter, president; 
B. S. Hanchett, Jr., vice-president; O. A. Lau, 
secretary, and Frank C. Andrews, treasurer. 


The Aurora, Yorkville & Morris, Ill., Rail- 
way, including Riverview Park, has been 
sold by the former owners, Senator Evans, 
of Aurora; V. S. Watkins and Senator Case, 
of Chicago, to the Cleveland syndicate which 
owns the Elgin City, Carpentersville and the 
Aurora & Geneva Electric Valley railways. 
The consideration is said to have been 
_ $225,000. 


A franchise has been granted by the com- 
missioners of Tuscarawas County, Ohio, for 
an electric railway line between New Phila- 
delphia and Beach City, Stark County. The 
road as contemplated is practically an ex- 
tension of the Canton & Akron line and was 
first planned when the former company was 
incorporated. Messrs. C. A. Kolp, W. H. 
Hoover and L. E. Myers are interested. 


An electric railway is to be built between 
Cumberland, Md., and Lonaconing by the 
Pennsylvania State Construction Company. 
The distance is 22 miles and proposals have 
been received already by the company for 
the entire equipment. Seventy-pound T- 
rails will be used on the line except through 
one where 90-pound girder rails will be 
aid. 


It has been determined by the officials of 
the Grand Rapids, Grand Haven & Muske- 
gon Electric Railway Company to build to 
Grand Haven instead of to Fruitport, and 
thence to Muskegon. The difficulties which 
stood in the way of the present plant have 
been adjusted, and the road will enter Grand 
Haven over a new bridge which will soon be 
built. 


It is stated that the Johnson Syndicate has 
‘acquired the Trenton, N. J., Morrisville & 
Yardley Valley line which will form an 
important link in the proposed system be- 
tween New York and Philadelphia. The 
road which has just been purchased skirts 
the Delaware River on the Pennsylvania 
side for three miles and controls the ap- 
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proaches to one of the bridges over it. The 


consideration is stated as $100,000. 


Plans for an electric road to run from 
Augusta to Aiken, Ga., are being pushed by 
Mr. James U. Jackson, of the former city, 
and the North Augusta companies will be 
merged with the new ones. Bonds to the 
amount of $1,000,000 will be issued and the 
company will have $500,000 of preferred and 
$1,000,000 of common stock. Outside capital 
is said to be heavily interested, and the work 
of surveying the proposed line has already 
been begun. 


The recently incorporated Detroit & To- 
ledo, Ohio, Shore Line Railway Company will 
push construction work on its electric line 
between those cities, expecting to have it 
completed and in operation on the western 
division before snow falls. A large force 
of men is already at work on the construc- 
tion of the road and 15 miles of the system 
at the Detroit end are in operation at the 
present time, while at the Toledo end there 
are 20 miles of graded road which are ready 
for the rails. It is said that the cost of the 
road will be $1,500,000, which is being fi- 
nanced by the Everett-Moore syndicate. 


Educational 


News $ f- 


A BENEFICIARY ASSOCIATION, having 
a membership of 500, recently has been 
formed by the principals, instructors, cor- 
respondents and others of the International 
Correspondence Schools of Scranton, Pa., in 
the office of that institution. The object of 
that association is to pay both death and 
sick benefits. The schools are also sending 
out their Oficial Messenger, which states, in 
detail, the reasons for the existence and suc- 
cess of the International Correspondence 
Schools’ text-books and system of mail in- 
struction in engineering and kindred fields. 


UNIVERSITY OF CALIFORNIA—Owing 
to the increased appropriation made by the 
Legislature, the University of California 
has been enabled to enlarge a number of 
departments. The chair of mechanical en- 
gineering is to be divided, the present occu- 
pant of that chair, Professor Hesse, becom- 
ing professor of hydraulics, while the former 
associate, Professor Cory, returns to the de- 
partment (after a year’s absence in indus- 
trial work) as professor of electrical engi- 
neering. The following new instructors were 
also authorized by the regents: Two in- 
structors in chemistry, an instructor in civil 
engineering, an instructor in steam engi- 
neering, an instructor in philosophy, an 
assistant in mechanics and two assistants in 
physics. The estimates for next year 
amount to about $550,000, of which $344,000 
are for salaries and $60,000 are for perma- 
nent improvements. 


LIABILITY UNDER EMPLOYMENT 
CONTRACTS—The destruction by fire of the 
business house and stock of goods of a firm 
which is subsequently dissolved and retires 
from business is held, in Madden vs. Jacobs 
(La.) 50 L. R. A. 827, not sufficient to ter- 
minate the employment of a clerk under 
contract for a year, or to relieve the mem- 
bers of the firm from liability to pay his 
salary for the rest of the term. 


TRACKS IN STREETS—The duty of a 
railway company under a contract with a 
city to keep its tracks in a suitable and safe 
condition for those who pass over the streets 


_ therein. 
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is held, in Kansas City vs. Orr (Kan.) 50 L. 
R. A. 783, not to relieve the city from its 
duty to the public to keep its streets in 
reasonably safe condition, nor to relieve it 
from liability for the consequences of its 
negligence in that respect. 


PERPETUAL CONTRACT VOID—A con- 
tract by a city with a railway company to 
maintain for all future time a bridge con- 
structed to restore a public thoroughfare 
used by the railroad company to its former 
condition of usefulness is held, in State 
ex rel. St. Paul vs. Minnesota Transfer R. 
Company (Minn.) 50 L. R. A. 656, to be 
ultra vires, contrary to public policy, and 
void. 


CHANGE OF MOTIVE POWER—The pro- 
pulsion of street cars by cable power under 
a charter which gives the right to operate 
them only by animal power is held, in Chi- 
cago General R. Company vs. Chicago City R. 
Company (Ill.) 50 L.R. A. 734, not to be a 
ground of liability on the part of the com- 
pany, in the absence of its negligence, for 
collision with cars of another company, since 
the abuse of the franchise is a matter which 
concerns the public only. 


CIVIL LIABILITY OF STREET RAIL 
WAY COMPANIES—A general city ordi- 
nance requiring motormen and conductors 
of street cars to keep a vigilant watch for 
all persons on foot, and stop the car on the 
first appearance of danger, is held, in Hol- 
werson vs. St. Louis & S. R. Company (Mo.) 
50 L. R. A. 850, not to affect the civil liabil- 
ity of the street railway company to persons 
injured by failure to comply with the ordi- 
nance, where this was not made a part of the 
railway franchise and the company had 
never agreed to be bound by it. 


CONCERNING VALIDITY OF FRAN- 
CHISES—The franchise recently granted by 
the city of Denver, Colo., to the Lacombe 
Electric Lighting Company has been de- 
clared by a local justice to be void, as it is 
contended that under the charter the city 
has not the authority to enter into a con- 
tract for which no appropriation has been 
made to cover all the indebtedness implied 
The decision makes inoperative 
the contract between the Lacombe company 
and the city until the suit is finally deter- 
mined in the Court of Appeals. 


SANCTITY OF CORPORATION REC- 
ORDS—Mr. W. H. Holmes, president of 
the Metropolitan Street Railway Company, 
of Kansas City, Mo., and president of the 
American Street Railway Association, has 
been declared in contempt of the Jackson 
County, Mo., Criminal Court for refusing to 
produce his company’s books in an investi- 
gation by the Grand Jury of charges of 
bribery brought against a member of the 
Board of Aldermen. The books were re- 
fused on the ground that a corporation could 
not be compelled to produce evidence that 
might incriminate it. President Holmes 
was sentenced to 10 days in jail, although 
his sentence is merely technical, as he was 
not confined but simply entered upon the 
books of the jail. 


DEGREE OF CARE NECESSARY TO 
AVOID COLLISION — Rose Regensburg, 
while a passenger on a car of the Nassau 
Electric Railroad, was injured in & col- 
lision between the car and a runaway horse 
and wagon. The accident happened in 
Brooklyn. In an action by the injured 
woman to recover damages she contended 
that the motorman was negligent in failing 
to see or hear the runaway before starting 
his car, but the jury found for the defend- 
ant, and judgment thereon has been affirmed 
by the Second Appellate Division, the Court 
holding that the Trial Justice properly 
charged that the motorman was obliged to 
use a very high degree of care not to put 
the car in a situation in which it would be 
exposed to a collision with the runaway 
horse, but need not charge that the motor 
man was bound to use the very highest de 
gree of care. 
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Electrical f 


Securities 


THE WEEK ending May 11 was one of the 
most remarkable ever known in financial 
and stock circles. The stock market in this 
country and abroad was buoyant the first 
part of the week and on Thursday was seized 
‘with a panic which caused a noticeable break 
in prices. This had its effect on American 
securities in London. Increases in prices 
which had been rolling up for several weeks 
on the New York exchange were wiped out 
in one hour in the forenoon of May 9. Yet 
the week closed without a single failure on 
the New York Stock Exchange and the prices 
became buoyant again. The panic was 
caused by an evident attempt to corner the 
stock of the Northern Pacific Railroad. 
Then there were some threatening conditions 
in the money market. The courageous ac- 
tion of a number of the larger banks in 
New York city offering to loan $20,000,000 at 
6 per cent, notwithstanding the rate at one 
time went up to 60 per cent, caused an im- 
mediate rally of prices. This panic, it may 
be said, was limited wholly to the stock 
market and is not likely to be reflected in 
the country’s trade which was never more 
prosperous or more active. Numerous loss- 
es in the aggregate were incurred by a 
number of speculators throughout the coun- 
try. The exchange in New York city was 
closed on Saturday. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


MAY ll. 
New York Stock Exchange: 

Highest. Lowest. Closing. 
B’klyn R. T..........0- 7744 
Con. GaS.......ceseeoes 227 195 21834 
Gen. Elec...........00. 229 200 220 
Man. Bl....seeeseeeso 1 83 115 
Met, 8t. Ry............ 17154 150 163 
Third Ave. R. R........ 125 117 11934 
Kings Coun y Electric. 195 185 185 


A special meeting of the Edison Electric 
Illuminating Company of New York will be 
held May 20 to act upon the agreement to 
consolidate that company with the New York 
Gas and Electric Light, Heat and Power 
Company, which latter company is controlled 
by the Consolidated Gas Company. 

The New York Electric Vehicle Transpor- 
tation Company has made an assessment at 
$10 per share and announces a new and im- 
proved type of storage battery. 

Boston Stock Exchange: 
Highest. pone ee 
í 


Am. Tel, and Tel....... 17136 4 
Frie Tel...........cce0s 58 58 58 
New Eng. Tel.......... 140 140 140 
Maas. Elec............. 32 30 32 
Westing. Mfg. pf...... 75 78 75 

son Elec............ 245 245 245 


American Telephone and Telegraph is 
strong, closing the week at 174. This stock 
is expected to reach 200 and higher within 
the year. The annual report of the New 
England Telephone Company, on December 
31, 1900, shows a greater increase in ex- 
change station than recorded any previous 
year. The total number of subscribers, in- 
cluding the Southern Massachusetts Tele- 
phone Company, was 74,828, an increase of 
14,489. The expenditure for new construc- 
tion apparatus during the year amounted to 
$1,565,127. The gross expenditures were 
$4,518,396, with expenses of $3,621,644, leav- 
ing a net of $896,752. Dividends of $838,635 
were paid, leaving a surplus of $58,117. 

The Massachusetts electric companies re- 
cently voted to expend $1,646,00u in new 
equipment, rebuilding and other betterments. 

Rumors of telephone and telegraph com- 
bination taking in the two telegraph com- 
panies and all the telephone companies are 
again heard. 

The Edison Electric Illuminating Com- 
pany of Boston has declared a quarterly 
dividend of two and one-half per cent, pay- 
able May 1 to stockholders of record at the 
close of business April 23. 

The Westinghouse Electric and Manufact- 
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uring Company has declared its regularly 
quarterly dividend of one and one-half per 
cent, payable May 15. Books close May 2. 
The New England Telephone and Tele- 
graph Company has declared a regular quar- 
terly dividend of $1.50, payable May 15 to 
stockholders of record April 25. 


Philadelphia Stock Exchange: 


Closing 
Elec. Co. OF Avis cain sachin sarenreatetu traces 9 
Philadelphia Elec ............. cece eee ceveaees 6 
Union Traction.......cccccccscecccc coer vecens 8154 
United G. I. Co ......sesse ssessssceseosoesece 119 
Elec. Sto. Bat. C........esssosescsorossosessse 
Elec. Sto. Bat. pf........e.sessess.s.ossooesoeo 60 


At the annual meeting, May 6, of the 
United Gas Improvement Company, which 
owns a number of electric lighting com- 
panies as well as gas companies, the report 
of President Thomas Dolan showed net re- 
ceipts for the year ending December $31, 
1900, of $3,386,771, or 15 per cent on $22,- 
500,000 worth of stock. The former board 
was reelected, as was President Dolan. 

The Electric Company of America and the 
American Railways Company have practi- 
cally agreed upon a merger. The basis, if 
approved, will be 55 for American Railways, 
and 11% for the Electric company. 


Chicago Stock Exchange: 


Closing 
Una Trae enter ah dey NRSO 14 
Un. Trac. pf.........0.55. SER Arcane ea benes „.. 56 
Metropolitan El pf........ . Lsnesssssssososeoe 86 


Net earnings of the Chicago Edison Com- 
pany for the fiscal year ended March 31 were 
$623,165, or 10.38 per cent on the $6,000,000 
of capital stock. The gain over the pre- 
ceding year amounted to $76,018. Interest 
charges were $279,791 and dividends $477,- 
688, leaving a balance of $145,479. June 10 
the stockholaers will vote to increase capital 
to $10,000,000. 

President-elect, John I. Sabin, of the Chi- 
cago and Central Union Telephone compan- 
ies, has assumed the management of those 
companies. 

D. H. Louderbach says that the consoli- 
dation of the Chicago elevated roads may be 
expected soon. The present capitalization 
of the five companies consists of $28,120,000 
in bonds and $51,823,800 in stock. 


Literary 


The May Century contains among other 
matter of great interest a sketch of the life of 
President Emile Loubet, of France, by M. le 
Baron Pierre de Coubertin, illustrated by 
André Castaigne. J. W. Alexander’s draw- 
ing of M. Loubet is the frontispiece of the 
magazine. 


“The Warners—An American Story of 
To-day,” by Mrs. Gertrude Potter Daniels, 
daughter-in-law of Mr. George H. Daniels, 
has just been published by the Jamieson- 
Higgins Company, of Chicago. It is a 
strong story of the struggle between capital 
and labor, and has met with a very large 
sale. 


McClure’s Magazine for May contains a 
powerful chapter from the experiences of 
Captain Alfred Dreyfus on Devil’s Island. 
The book from which this remarkable doc- 
ument is taken, containing the story of 
Dreyfus’s five years of suffering and im- 
prisonment, is to be published by Phillips, 
McClure & Company this month. 


“The Octopus” has gone into its tenth 
thousand, and Brentanos have put it on their 
list of the six best selling books—and this 
before the book has been published three 
weeks. Considerable was expected of Frank 
Norris’s new novel, and, apparently, its 
readers are not disappointed. Seldom it is 
that a story with a great theme—like the 
battle of the. wheatgrowers and the rail- 
roads in “The Octopus’—furnishes the es- 
sentials of a popular novel. But this new 
success has that rare combination. It is 
published by Doubleday, Page & Company, 
New York. 
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MR. ALEXANDER WINTON, the well- 
known automobilist, will leave Cleveland, 
Ohio, on May 20, for San Francisco, to pre- 
pare for his coming automobile trip across 
the country. 


Personal 


Mention 


MR. WALTER W. CLARK, assistant editor 
of the Engineering News, of New York city, 
has severed his connection with that paper 
and accepted a position with a local manu- 
facturer. 


MR. I. J. KUSEL, president of the Eureka 
Electric Company, of Chicago and Buffalo, 
paid a brief visit to New York last week in 
the course of a tour of inspection of the 
telephone situation in the eastern states. 


MR. H. H. SMITH, formerly associated 
with Messrs. Blackall and Baldwin, will 
have charge of the New York offices of the 
Thresher Electric Company, of Dayton, 
Ohio, at No. 120 Liberty street. Mr. Smith 
is well and favorably known in the elec- 
trical field. 


MR. FREDERICK P. FISH has been 
elected a director of the New England Tele- 
phone and Telegraph Company to fill the 
vacancy caused by the death of Mr. John E. 
Hudson; also a director of the General 
Electric Company, to succeed Mr. Thomas 
A. Edison. 


MR. GUY H. PROCTOR, vice-president 
and manager of the New England Electric 
Manufacturing Company, Boston, Mass., 
was in New York last week in connection 
with the formation of this new company. 
This company, as has been announced in 
these columns, is the successor of the Ancho 
Electric Company. 


PROFESSOR M. I. PUPIN, of Columbia 
University, lectured in Carnegie Lyceum, 
New York city, recently, to the scientific 
department of Columbia University. Dr. 
Pupin’s subject was “Electrical Wave Trans- 


- mission,” and the lecture was illustrated by 


numerous experiments with particular refer- 
ence to submarine long-distance telephony. 


MR. CHARLEs M. JARVIS, one of the 
vice-presidents of the American Bridge Com- 
pany, has resigned as head of the operating 
department of that company. Mr. Jarvis’s 
action follows the order of the United States 
Steel Corporation for the concentration of 
all operating departments of its constitu- 
ent plants at Pittsburgh. Mr. Jarvis does 
not care to leave his New England residence. 


MR. ERNEST KILBURN SCOTT, M.I.E.E., 
A.M.I.C.E., has taken the position of engi- 
neer and manager for the United Kingdom, 
Colonies and Egypt, of the International 
Electric Company, of Liege, Belgium, his 
London offices being at Clun House, Surrey 


‘street, Strand, London, W. C. Besides the 


ordinary run of electric lighting work, Mr. 
Scott will give special attention to the appli- 
cation of continuous and polyphase motors 
to machine driving, mining work, long-dis- 
tance power transmission and electric trac- 
tion. The company which he represents is 
stated to be the most important electrical 
concern in Belgium. It was founded in 1889 
by M. Henry Pieper; and its manager and 
technical director, M. G. J. Melms, was for- 
merly for some years connected with the 
General Electric Company, and afterwards 
as manager for Brown, Boveri & Company, 
of Baden, Switzerland, personally super- 
vised the construction and operation of the 
Frankfort municipal electric light station. 
Mr. Melms is now at the head of the man- 
agement of the International Electric Com- 
pany. l T 
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Ea 


THE ELECTRIC APPLIANCE COMPANY, 
_ Chicago, announces as its “Big Four,” Pack- 

ard lamps, Packard transformers, A. B. arc 
lamps, and Gutmann wattmeters. 


BAKER & COMPANY, Newark, N. J., 
manufacturers of platinum for all purposes 
have distributed a souvenir pocket note- 
book having celluloid covers. It contains 
some useful hints on the care of platinum 
and some valuable tables. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, Ill., is distributing to the trade 
a price list of I. X. L. weather-proof wire, 
double galvanized telephone wire, annunci- 
ator, office and magnet wires and lamp cord. 
This company is also advertising extensively 
its well-known Okonite wires and National 
telephone cables. 


THE MOLONEY ELECTRIC COMPANY, 
St. Louis, Mo., manufacturer of the Moloney 
transformers, is issuing an interesting cata- 
logue, descriptive of transformers and trans- 
former service. The Moloney transformer 
operates under the closest regulation, and is 
noted for its efficiency. 


STANLEY ELECTRIC MANUFACTUR- 
ING COMPANY IN PHILADELPHIA—The 
Stanley Electric Manufacturing Company, of 
Pittsfield, Mass., has established a branch 
sales office at 26 South Fifteenth street, Phil- 
adelphia. Mr. James E. Cutler, late of the 
New York office, has been appointed district 
manager. 


THE PELTON WATER WHEEL COM- 
PANY, San Francisco and New York, has 
just brought out a handsome new cata- 
logue describing its system of water-wheels 
and containing much engineering informa- 
tion of value together with tables. ‘1'he cat- 
alogue is handsomely illustrated and will be 
sent on application. 


THE THRESHER ELECTRIC COMPANY. 
Dayton, Ohio, takes pride in calling atten- 
tion to a photograph of a 10-horse-power en- 
closed motor as it appeared covered with a 
debris resulting from a severe fire. This 
motor was subsequently set up and ran per- 
fectly without requiring any repairs or over- 
hauling—certainly a remarkable record. 


THE FORT WAYNE ELECTRIC WORKS, 
INC., Fort Wayne, Ind., is mailing its bulle- 
tin No. 2003 on Wood direct-current, shunt- 
feed, series arc lamps. The book is a neat 
32-page pamphlet, well illustrated with care- 
fully made cuts of the lamps and contains 
full descriptive matter. It will be mailed 
upon application to any one interested in the 
subject. 


THE OKONITE COMPANY, Limited, 253 
Broadway, New York, is placing some 
unique advertising, using a four-leaf clover 
with the well-known trade mark of this 
company forming the leaves. This should 
bring good luck to a company whose prod- 
uct is most widely and favorably known 
wherever insulated wires and cables are in 
demand. 


THE WESTERN ELECTRIC COMPANY, 
Chicago, is receiving a heavy demand for 
fan motors this season. It is claimed that 
its total sales thus far for 1901 have far 
exceeded those of any previous year. The 
demand from foreign trade is especially 
heavy, unusually large orders coming from 
India and, in fact, throughout the British 
possessions. 


THE BULLOCK-WAGNER SALES OR- 
GANIZATION has established a district of- 
fice at No 1624 Marquette Building, Chicago. 
lt will be in charge of Mr. H. B. Foster, who 
has for about two years served the Wagner 
company as sales agent. He will have the 
assistance of Mr. E. W. Goldschmidt, for- 


Items 
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merly of the Western Electric Company, 
in covering this most important field. 


MR. W. R. BRIXEY, sole manufacturer of 
the Kerite wires and cables, recently re- 
ceived a large cable order from the govern- 
ment for the United States Signal Corps. 
The cable is 125 miles in length, submarine, 
and is to connect Juneau and Skagway, 
Alaska. It is a single conductor, carries 
nine-thirty-seconds inch of insulation, and is 
taped, juted and armored. No. 9 B. & S. steel 
wires are used in the armoring. 


THE AMERICAN ENGINE COMPANY, 
Bound Brook, N. J., announces that it is 
running its tactory night and day to fill 
orders, and in spite of its largely increased 
facilities over its oid plant it has orders run- 
ning well over into next year. Request 
for catalogues and other information should 
be directed to the New York manager, 
Mr. E. S. Boyer, at the company’s sales office, 
95 Liberty street. 


THE BOOKER CARBON AND BATTERY 
COMPANY, St. Louis, Mo., has issued a new 
and handsome catalogue of its carbon man- 
ufactures and batteries. The book is hand- 
somely illustrated with drawings of the 
Phenix, LeClanche, Progress Dry, Single 
Cylinder, Crow Foot, and Standard Fuller 
Bichromate batteries, besides numerous il- 
lustrations of carbon specialties and motor 
and generator brushes. The book is bound 
in red and stamped in silver and black. 


THE EMPIRE STATE EXPRESS, the 
world-famous train of the New York Central 
Railroad, has been chosen for the design of 
the two-cent stamp of the new Pan-American 
issue. The choice is an appropriate one, 
the train being the most famous in the 
world, and as the two-cent stamp is the one 
most used the fame of the best-known ex- 
press in the world will be still farther dis- 
seminated. The stamp is printed in crim- 
son and black and shows the express running 
at full speed. 


FIFTY MILES in an electric vehicle was 
the phenomenal run recently made with a 
set of United States storage cells. The bat- 
tery was installed in a light runabout in 
which a set of lead-lead cells has been used, 
and for which the makers claimed 20 miles 
on one charge over level asphalt roads. 
The fifty-mile run was made in the suburbs 
of Brooklyn, N. Y., over all kinds of 
roads, taking hills and rough places as 
they came, and yet at the end of the run 
the wagon climbed a 10 per cent grade with- 
out any difficulty. This showed that the 
batteries were not nearly exhausted. The 
United States company has also had a four- 
passenger wagon running around the streets 
of New York daily for the past three months, 
during which time the battery used therein 
has not had to be opened or repaired in any 
way. It is a peculiarity of these cells that 
they are stronger to-day than they were in the 
beginning. That the United States batteries 
have not been surpassed in durability, as 
well as efficiency and capacity, is claimed to 
be quite evident from these tests. The cell 
is not a lead-lead battery, but is of a new 
type, made entirely on new lines. For the 
past year, however, several tests on other 
lines of work, under the most practical condi- 
tions, have been made. Among other uses, 
the United States battery in a smaller com- 
pass, is doing successful service on fire- 
alarm telegraph, and has been declared by 
superintendents to be very economical and 
satisfactory. Not being a plate cell, and 
therefore outside of the general régime of 
storage battery construction, it has become 
particularly interesting to students in this 
line. Buckling, short-circuiting, creeping 
of salts over the edge of cell, current leak- 
age and excessive evaporation of electrolyte, 
defects peculiar to other storage batteries, 
are claimed to have been entirely overcome 
by the unique construction of the United 
States battery. The manufacturers are the 
United States Battery Company, Postal-Tele- 
graph Building, New York city. 
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New $ £ f 


Incorporations 


SCANDIA, KAN.—Scandia Telephone Com- 
pany. $2,000. 


DELAWARE CITY, DEL.—Delaware City 


Light and Water Company. $12,500. 


MACKINAC ISLAND, MICH.—Municipal 
Water, Light and Power Company. $100,- 
000. 


DES MOINES, IOWA—Maxwell Telephone 
Company. $5,000. Incorporators: L. R. 
Shepherd and others. 


READING, PA.—neading, Fleetwood & 
Kutztown Railroad Company. $130,000. 
President, James W. Shepp. 


TOLEDO, OHIO—The Toledo Heating and 
Lighting Company has increased its capital 
stock from $125,000 to $600,000. 


WAUKEGAN, ILL.—Porter Battery Com- 
pany. $300,000. Incorporators: Blewett 
Lee, M. J. Spiegel and Samuel Adams. 


MONTREAL, QUEBEC—Laval Electric 
Power Company. $100,000. Incorporators: 
H. W. Garth, L. J. Tarte, J. O. A. La Forest. 


WARRENTON, VA.—Warrenton Electric 
Company. $15,000. Incorporators: G. E. 
Stone, F. D. Gaskins, D. P. Wood and others. 


JOHNSTOWN, N. Y.—Glen Telephone 
Company. $100,000. Directors: C. B. 
Knox, L. N. Littauer, E. C. Evans and others. 


HERBERTVILLE, QUEBEC—Herbertville 
Electric Company. $6,000. Incorporators: 
A. Tremblay, E. Oueller and William La- 
rouche. 


LAKE CREEK, DELTA COUNTY, TEX.— 
Southern Telephone Company. $4,000. In- 
corporators: C. M. Reed, S. P. Buckler and 
J. A. Akard. 


PIERRE, S. D.—Universal Wireiess Tele- 
graph Company. $20,000,000. Incorpo- 
rators: James N. Huston, Thomas E. Bishop 
and L. C. Smith. 


ELBOW LAKE, MINN.—Elbow Lake 
Telephone Company. $10,000. Incorpora- 
tors: Henry Sampson, W. E. Landeene, E. J. 
Scofield and others. 


NEWARK, N. Y.—Newark Electric Rail- 
way Company. $50,000. Directors: C. A., 


D. E., C. F., A. C. Lux, Thomas Robinson, 


S. P. Nichols and others. 


HAMBURG, N. Y.—The Hamburg Railway 
Company has increased its capital stock 
from $50,000 to $200,000, and is asking per- 
mission to issue $200,000 in bonds. 


CAMDEN, N. J.—Regenerative Locomotion 
Company. To manufacture electric batter- 
ies. $100,000. Incorporators: G. P. Sher- 
man, George T. Eyanson, R. McFarland and 
others. 


YORK, PA.—Susquehanna Electric Power 
Company. $12,000,000. Directors: John K. 
Cowen, president Baltimore & Ohio Railroad 
Company; Alexander Brown, John Henry 
Miller, George K. McGaw and John B. 
Ramsay. 


CLEVELAND, OHIO—Cleveland, Paines- 
ville & Ashtabula Railroad Company. $100,- 
000, with privilege of increase. Incor- 
porators: H. B. McGraw, S. M. Hildreth, F. 
D. Everett and others. 


TRENTON, N. J.—Leokos Company. 
$200,000. To supply electric and gas light, 
heat and power, and carry passengers and 
freight by land and water. Incorporators: 
A. G. Brown, E. B. Hawkins and E. T. 
Magoffin. 
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THE CONVENTION. 


—— 


The twenty-fourth gathering of the 
National Electric Light Association which 
took place this week at Niagara Falls will 
long be remembered as one of the most 
successful in the history of that associa- 
tion. As had been predicted, the combina- 
tion of attractions presented by the con- 
vention at Niagara Falls and the Pan- 
American Exposition resulted in an un- 
usually large attendance and an interest- 
ing meeting. me 

On other pages in this issue will be 
found a very complete report of the entire 
proceedings, together with some of the 
papers, abstracts of others, and of the dis- 
cussions, so that those who were not 
present may follow in detail the proceed- 
ings of this important convention. 


THE EDISON STORAGE BATTERY. 

Mr. Edison has given the world what 
promises to be another epoch-making in- 
vention. 

This remarkable man has signalized his 
return to the field of electrieal invention 
by the announcement of the long-sought 
and urgently needed light storage bat- 
tery, and has accomplished his result after 
the manner that marks all really great 
inventions—through means of the great- 
est simplicity. In Dr. Kennelly’s paper (a 
masterpiece of simple and lucid state- 
ment), reprinted elsewhere in this issue, 
will be found an account of the method— 
iron and nickel-oxide plates in a solution 
of potash—whereby the weight-eflicieney 
of the accumulator has been inereased two 
and one-half times. And this method has 
been almost under the hands of investiga- 
tors for twenty vears, vet has remained un- 
discovered ! 

To put it in plain English, this means 
that for the same weight the new storage 
battery should do two and one-half times 
as much work as present types. In addi- 
tion to this signal achievement the 
veteran inventor has also announced a bat- 
tery having a high discharge rate, an in- 
significant depreciation and a low first cost. 

Mr. Edison has produced no invention 
of broader utility in the electrical field 
since incandescent lighting was evolved 
from the busy brain of the same pioneer 
of industry. It is hard to foresee all the 
meaning of this improvement. But we 
may look a little way and sce the noiseless 
city, the suppression of the horse, and the 
automobile a factor of economie impor- 
tance in general transportation. The per- 
fected battery means the solution of many 
difficult traction problems, the betterment 
of electric hghting and the foundation of 
the new art of electric navigation. Blec- 
tric tugboats will give new life to our 
canals, and with electric ferryboats will 
revolutionize our harbors. Electric tor- 
pedo boats of swiftness and secrecy will 
make present naval armaments of doubt- 
ful protection. 

The invention gives electricity a new 
foothold in its career of industrial con- 


quest. 
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POLYPHASE RAILROADING. 

In some respects American electrical 
engineers seem to be developing a con- 
servatism of character that, while excellent 
on some accounts, is really detrimental to 
the advancement of the electrical arts. 
For example, there seems to be a kind of 
prejudice against the application of alter- 
nating currents directly to railway motors, 
and with opportunities of the best char- 
acter, with workshops fitted to turn out 
the best material, and with every indica- 
tion urging upon us the elaboration of 
this system with the least delay, our en- 
gineers are adhering to direct-current sys- 
tems while their colleagues on the other 
side of the Atlantic are going ahead and 
outstripping them in the development of 
alternating-current railroading. 

The matter is one that seems too plain 
and simple to require any elaborate dis- 
cussion. If we are confronted with the 
problem of designing an electrical equip- 
ment for a short railroad having many 
trains, making many stops and starts— 
such a railroad, for example, as the Man- 
hattan Elevated Railway in New York 
city—it is perfectly evident to anybody 
that direct current is here proper and the 
best. When it comes to handling heavy 
trains at high speeds and over long dis- 
tances the advantages of the alternating 
system are so apparent and so marked 
that one wonders why no more rapid ad- 
vance has been made in the direction of its 
utilization, One of our contemporaries 
called attention recently to the look of in- 
completeness and the transitional appear- 
ance of systems in which polyphase cur- 
rent is generated at high pressure and then 
transformed in voltage and converted to 
direct current for operating railway 
motors. The natural and sensible ques- 
tion was asked: Why are the substations 
necessary and why not put the alternating- 
current. motors directly on the railroad 
trucks and abolish the substations with 
all their costs for labor, maintenance and 
construction ? 
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The argument that a complete polyphase 
railroad system has not been developed 
is childish. It never will be developed 
until it is developed. We can not learn to 
swim without going into the water. What 
we do know about it is that it can be de- 
veloped, and our business is to go ahead 
and develop it. 

There are, of course, as every one recog- 
nizes, serious engineering difficulties to 
be overcome in devising an entirely satis- 
factory system of polyphase traction. But 
these difficulties are no more serious than 
others that have been successfully over- 
come, and they present a problem of 
peculiar interest, as well as an opportunity 
for particular distinction, to electrical en- 
gineers. It can not be too strongly urged 
upon the profession to obliterate the preju- 
dice that has long existed against this 
method of traction and to endeavor to ap- 
ply the knowledge that has been gained by 
polyphase work with stationary motors 
to the railway situation. We have wit- 
nessed the rise and growth of the great 
industries of telegraphy, telephony, electri- 
cal transmission of power, electrochem- 
istry, electric lighting and electric rail- 
roading as applied to urban traction and 
to light railways. The whole tendency 
of the transportation situation in the 
United States points unmistakably to- 
wards the adoption of electricity as a 
means of operating main-line railroads 
just as soon as the proper system is de- 
vised. The opportunity that this will pre- 
sent for extension of the electrical arts 
is absolutely astounding in its magnitude. 
It will certainly be the greatest develop- 
ment that has ever marked the history of 
electrical application, and we firmly be- 
lieve that the first step toward it will be 
the design and perfection of the polyphase 
system of electric traction. 
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THE PASSING OF THE FAKIR. 


There was once a time, well within the 
memory of men still young, when elec- 
tricity was the very handmaiden of the 
charlatan and the fakir. An incredible 
catalogue of impositions upon the public, 
calling themselves electrical, could be 
made by any one who would take the 
trouble to go over some files of news- 
papers of ten years ago and attentively 
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read the advertisements and the reading 
matter; but it is highly gratifying to be 
able to say that to-day these things are 
disappearing and that the electrical arts 
are comparatively free from the taint of 
imposition which they once suffered. 

The progress of electrical advance has 
been so rapid that it has taken the great 
mass of the public a number of years to 


-get in step with the procession and learn 


sufficient to discourage the charlatan. 
Coupled with widespread courses of in- 
struction in the elements of physics and 
electricity there has been also before the 
public for many years past a fine and 
speaking object lesson in the electric rail- 
way, the telephone and the electric light. 
While it is true that the marvelous char- 
acter of these applications of electricity 
doubtless, in some measure, prepared the 
way for the charlatan and made his de- 
sign easier, still the large and increasing 
number of people employed in electrical 
industries has caused a general dissemina- 
tion of elementary knowledge of electrical 
matters throughout the public, while the 
occasional exposure and detection of a 
swindling scheme calling itself electrical 
has also opened the eyes of the public to 
its own danger. For all of these reasons, 
and perhaps for others as well, the elec- 
trical fakir has betaken himself to other 
fields of action. 


ELECTRICAL EXECUTIONS. 


The discussion of electrical execution 
which was precipitated by some remarks 
in these columns still continues. The posi- 
tion that the ELrectricaL Review took 
and still maintains is that there is no 
absolute certainty that the application of 
an electric shock, of the character used in 
New York state for the purpose of execut- 
ing criminals, causes instant and certain 
death. There is an ever-growing doubt, 
which is increased by every account of the 
recovery of persons accidently shocked and 
apparently dead, that the persons executed 
are killed by the electric shock itself. The 
law in this state requires an autopsy to be 
performed as soon as convenient after the 
application of the electric current, and 
this, as generally interpreted, means im- 
The question that has been 
raised is simply whether the condemned 


mediately. 
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man is killed, as the law contemplates, in 
a merciful and humane way by electricity, 
or whether his death is actually accom- 
plished by the autopsy itself while he is in 
a condition of coma due to the electric 
shock. There can be no decision of this 
question until a competent scientific com- 
mission has investigated the matter thor- 
oughly and endeavored to resuscitate the 
apparently dead person, using every means 
known to science for this purpose. If it 
is found that the condemned is instantly 
killed by the electric shock we have no 
criticism to offer regarding this method 
of execution; if, on the contrary, as we 
believe, it is found that there is even a 
possibility that he is not instantly killed, 
but that his death is due to the subsequent 
operations, then no language is too strong 
to condemn the method as inhuman and 
an outrage to our present civilization. In 
this connection some temperate words 
from the Chicago Post may well be quoted: 


“New York adopted electrical execution in 
the dark, as it were, without adequate 
knowledge of the subject. Several years 
have passed since, and electricity has made 
wonderful progress in every direction. But 
the conclusion that electric shocks inflict 
a merciful death has not been confirmed. 
There is no reason why any state should 
follow New York’s example, if humanity be 
the purpose in view and the motive.” 


This states the case exactly. The matter 
is in doubt, and it is a matter about which 
there should be no doubt. The whole 
subject is one that is extremely unpleas- 
ant, but if the necessities of our civiliza- 
tion require the infliction of the death 
penalty, we should at least make sure that 
it is done in a way that will not cast dis- 
credit upon our humanity and progress. 
There is no doubt whatever that elec- 
tricity might be employed with entire cer- 
tainty for the execution of criminals, but 
the details of the process necessary to ìn- 
sure certainty under our actual knowl- 
edge of the facts are even more repulsive 
than those of the present method. It is 
likely that some day capital punishment 
will be abolished, but if it 1s necessary to 
continue it the resources of science should 
be drawn upon to make certain that the 


method employed is the one which will ac- 
complish its end with the least harm to 
the community in general; this means; 
naturally, the swiftest, surest and most 
humane method possible. 
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GOVERNMENT OWNERSHIP OF TELE- 
PHONES AND TELEGRAPHS. 


Every little while the newspapers of this 
country present socialistic arguments in 
behalf of the general government taking 
over the telegraph and telephone lines of 
the United States and making them a part 
of its postal system. The theory advanced 
is usually to the effect that all of the utili- 
ties for communication between the peo- 
ple should be in the hands of the govern- 
ment, and that none should belong to 
private corporations. The main point, 
however, which is gencrally forgotten by 
the advocates of this line of action is that 
the service would probably be more expen- 
sive and less efficient than it is at present, 
and that the taking over of such lines for 
such a purpose would necessarily be in- 
equitable. i 

In the first place, the United States 
Post Office Department, while admirably 
managed and exceedingly efficient, does 
not pay. Letters are carried at a loss by 
the government, and this itself is in- 
equitable because the whole body of citi- 
zens pays by taxation for the privilege 
of cheap transportation of the mails for 
those who avail themselves of the postal 
service. Of course, practically all of the 
inhabitants do use the postal service, but 
in widely varying degrees. 

Some instructive experience of the oper- 
ation of government-owned telephone and 
telegraph lines has been had by the Eng- 
lish people. In England these utilities 
form a government monopoly and are 


part of the postal service. In a recent 


Parliamentary discussion some facts about 
this were brought out which should be 
deeply interesting to those who are urg- 
ing the government in this country to 
commit the same blunder that has been 
made in Great Britain. It was clearly 
brought out that in the first years of the 
governmental operation of telegraphs a 
profit was shown, but that political con- 
siderations, causing the government to 
depart more and more from the traditions 
of the business as it had been developed by 
private companies, have entailed a steady 
and increasing loss. Sir Henniker 
Heaton, who has long been prominent as 
an advocate for postal and telegraph ex- 
tensions and cheap rates, has called the 
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attention of the House of Commons to a 
loss of £700,000 a year in the operation 
of the telegraph service—a loss that has 
already amounted in total to more than 
$40,000,000. In explaining this fact Sir 
Michael Hicks-Beach stated that the reason 
of the loss was that the public is more 
eager for rapid communication than the 
revenues of the service warrant. To put 
it in other words, the users of the tele- 
graph are perfectly willing to let the gen- 
eral body of taxpayers pay for the priv- 
ileges they require. 

As to the telephone, one has only to read 
the English journals to see in what a 
chaotic state the telephone service of 
Great Britain is now, and then compare 
it with the admirable and satisfactory serv- 
ice which exists in this country. 

As a general proposition, state or munic- 
ipal ownership of any public utility is 
necessarily inequitable. In addi-ion to the 
lack of equity which comes from the fact 
that all of the citizens must contribute 
to pay a deficit for the benefit of the few, 
or that the few must contribute to pay a 
bonus for the benefit of the many, there 
is the almost invariable mismanagement of 
public utilities to deter any further ex- 
periments in this direction. It stands 
to reason that in a period of the world’s 
history when every man, in order to make 
a living, must be a specialist, the 
men whose specialty is politics and who 
attain office under our form of government 
are not the best fitted to manage business 
enterprises of great complexity, such as the 
telephone and telegraph. This is without 
reflection upon the character of politi- 
cians who may be entirely honest in their 
belief in public ownership and in their ef- 
forts to make it successful. It never has 
been successful in this country and is not 
likely ever to become so. 

Another interesting consideration that 
bears upon this subject is that our popula- 
tion is comparatively sparse and scat- 
tered. If the telegraph service of Great 
Britain, with its dense population and 
short-distance lines, can not be made to 
pay under the excellent administration 
which has characterized the public affairs 
of that nation, what should we expect in 
the United States, with its enormous dis- 


tances, its scattered population and its 


clamorous politicians who would want a 
telegraph office in every hamlet? 
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THE INSTITUTE CONSTITUTION. 

The American Institute of Electrical 
Engineers has just issued a copy of its 
transactions containing a full transcript 
of the proposed constitution which was 
approved by the council on April 26, 1901. 
The provisions of this instrument for the 
admission and transfer of members are 
excellent. The object of the new require- 
ments is evidently to make certain that 
persons admitted to full membership in 
the Institute shall be worthy of it in 
every sense. Full membership in such a 
body should be a sign of professional abil- 
ity, and should be limited strictly to those 
who are identified with the advance of 
electrical engineering. The present classi- 
fication of membership in the Institute is 
admirable, provided it is certain that those 
admitted to the higher grade as full mem- 
bers are always entitled to that distinc- 
tion. 

The Institute is a growing and active 
body and is representative of all that is 
best in American enginecring. For this 
reason it is impossible to safeguard too 
jealously the requirements for admission 
to its inner circle and the provisions of 
the new constitution making this admis- 
sion more difficult are admirable. 

It is greatly to be hoped that before 
many years have passed the Institute shal] 
have a home of its own. -It has long en- 
joyed the hospitality of the American 
Society of Mechanical Engineers, at whose 
house in New York its meetings have been 
held for several years. It ought not to be 
difficult, with a membershp of more than 
twelve hundred, to raise the necessary 
money for the purchase or erection of a 
suitable building in which to house the 
Institute, its executive offices and its 
library. The latter has grown consider- 
ably of late, and is rapidly becoming an 
excellent working library for electrical en- 
gineers. At the summer meeting this year, 
the programme of which was printed in 
full in the ELECTRICAL REVIEW last week, 
this question may come up. Many of the 
members and associates have enjoyed great 
prosperity during the last year and should 
be in a position to contribute largely 
toward the fund necessary for building 
purposes. 
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Science 
Brevities 


Electric Boats—Some interesting com- 
parisons between the merits of steam and 
electric propulsion for boats have been 
made in a German contemporary by Herr 
E. W. Ehnert. It is pointed out that the 
commereial possibilities of the storage bat- 
tery system for boat propulsion depend 
almost entirely upon the nature of the 
boat’s employment. For annual cost of 
maintenance of such boats as are in con- 
stant service the advantage rests with the 
electric system. This is particularly notice- 
able in such vessels as are required for 
police duty in harbors, pilot boats, ete. 
To keep these boats in constant readiness, 
when they are propelled by steam, means 
a constant expenditure of coal, while the 
electric boat consumes no energy while 
stationary. The writer believes from his 
experience that, despite their greater cost 
and weight, formed-plate accumulators 
should be used. Of course, electric boats 
possess great merits from their cleanliness 
and decreased vibration, but the chief 
drawback to their use has been their Hin- 
ited radius of action. 


Photographic Reproduction of Sound— 
The invention of the telegraphone seems 
to have stimulated research upon possibili- 
ties of reproducing sounds. 
various methods of making records of 
sound vibrations none is more accurate or 
sensitive than that employing photog- 
raphy, but hitherto no method of repro- 
ducing sounds from these records has been 
described. In a German mechanical jour- 
nal Herr E. Ruhmer describes a method 
of astonishing originality and beauty. He 
photographs upon a continuous mov- 
ing roll of sensitive film a “speak- 
ing arc,” or are containing a tele- 
transmitter circuit in shunt, 
and reproduces the sound by projecting 
light through this film on a selenium cell 
in circuit with a telephone receiver and a 
battery. Of course, every variation pro- 
duced in the transmitter circuit and affect- 
ing the light emanating from the arc is 
photographed as alternate shadings and 
hghtenings on the film, and these light 
variations impinging upon the sensitive 
selenium cause corresponding fluctuations 
in its resistance and reproduce the sound 
in the receiving telephone with great ac- 
curacy. It is stated that the reproduction 
in sensitiveness and clearness is superior 
to that rendered by the Poulsen telegra- 
phone. As the film can be made very long 
without reaching a considerable weight it 
possesses great portability and has advan- 


phone 
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tages over either the wax cylinder or the 
cross-magnetized steel wire. Another strik- 
ing advantage is found in the fact that 
any desired number of reproductions can 
easily and cheaply be made from the origi- 
nal film. 


A Novel Marine Torch—A novel marine 
torch, in which acetylene gas is the il- 
luminant, and of special design to insure 
immediate ignition on being plunged into 
water, is described in Fieldews Magazine. 
The torch, it is stated, “simply consists 
of a plain cylinder of metal, sizes varying 
from three to eight inches in diameter and 
from one to five feet in length. The 
evlinder, which is sealed at each end, con- 
tains in a wire basket a quantity of car- 
bide of calcium, and it also contains an 
air chamber to insure sufficient buoyaney. 
At the head of the evlinder a number of 
burners is arranged adjacent to which is 
a small chamber containing calcium phos- 
phide, which on contact with water gener- 
ates phosphuretted hydrogen, ignites and 
also lights up the acetylene as it Issues.” 
The torch, which has no mechanism, is 
automatic throughout, the only precaution 
necessary before plunging into water being 
the removal of a protecting strip of metal 
by pulling a ring. The illuminating pow- 
er of the torch can be gathered from the 
fact that a six-inch torch burns from an 
hour to an hour and a half with a candle- 
power of 2,000 and a flame 12 inches high, 
and other torches which are rechargeable 
will burn from half an hour to 10 hours, 
aecording to size. 


Electrolytic Fireproofing—In the Nodon 
and Bretonneau process, as applied to 
wood in works at Aubervilliers, near Paris, 
a solution of 20 per cent magnesium sul- 
phate is used under the following condi- 
tions: The timber is laid upon a lead 
electrode one to two mm. thick, placed at 
the bottom of a lead-lined trough six to 
twelve metres long, three metres wide and 
one metre deep. The stack of planks is 
covered with a sail-cloth diaphragm, 
stretched upon a wooden frame, and con- 
taining a lead electrode. Water is then 
let into the trough, so as to insure contact 
between cloth and lead, and also serve as a 
vehicle for the extracted sap. The opera- 
tion, which requires 4,500 watt-hours per 
cubic metre of wood, takes place at 30 
to 35 degrees centigrade; its duration and 
the rate of intensity vary according to the 
thickness of the pile of wood to be treated. 
Direct. current at 110 volts is used, the 
polarities being reversed every hour. Ac- 
cording to an article in a French con- 
temporary, abstracted in the Hlectro- 
chemist and Metallurgist, the phenomenon 
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can be considered as follows: 1. Part of 
the sulphate fills up the cells by eleetro- 
capillarity. 2. There is an osmotic ex- 
change between the sulphate and the salts 
of the sap. 3. Aseptic action. The proc- 
ess has been applied with success to paving 
blocks. The fireproofing process differs 
in the use of a saturated solution at 80 de- 
grees centigrade of 100 parts of water, 
and 80 of magnesium sulphate. The 
positive electrode is at the bottom of the 
bath, and is covered with 15 to 20 c. m. of 
timber, on top of which are laid a dia- 
phragm and a negative electrode, as de- 
scribed above. The treatment lasts for 
48 hours, the timber being turned over 
after 24 hours. The rate of energy is 
about half an electric horse-power at 20 
to 30 volts per cubic metre. 


Radium Rays and Selenium—lIn a com- 
munication to the French Academy, M. 
E. Bloch describes some experiments upon 
the effect of radium rays on a selenium 
cell. It will be remembered that in 1899 
M. Perreau discovered that Ræntgen rays 
affected selenium in a way similar to the 
effect upon it of ordinary light. The cell 
used in these experiments consisted of a 
spiral trough between two metallic wires 
and had an initial resistance of 30,100 
ohms. Under the action of feeble, diffused 
light it rapidly diminished in resistance 
from 800 to 1,000 ohms. At a distance of 
50 em. from an incandescent light of 16 
candle-power, having a ground-glass bulb, 
its resistance fell very rapidly to 15,000 
ohms and recovered slowly in the dark. 
When a preparation of radio-active barium 
salts was brought within one millimetre of 
it, a black paper screen intervening to cut 
off the phosphorescent light emitted by the 
preparation, the resistance slowly fell to 
29.000 ohms in about ten minutes. Upon 
removing the preparation the cell recov- 
ered its initial resistance in about two 
hours. This shows that the radio-active 
preparation behaves toward selenium 
similarly to very weak diffused light. 


The Solar Corona— In a recent paper by 
Mr. F. H. Bigelow, a theory of the solar 
corona is propounded which seems to have 
much merit. Referring to the experiments 
of Ebert and Pupin on conducting bodies 
in a vacuum subjected to magnetic forces, 
the author concludes that the photosphere 
of the sun is the seat of powerful electric 
discharges, resulting in the ionization of 
portions of its material, or the freeing of 
small particles of matter charged with elec- 
tricity. These, he believes, are repelled 
outward and give the forms noticed in the 
streamers of the corona. He concludes 
that the body of the sun must be the seat 
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of a powerful magnetic field, the axis of 
which is nearly coincident with the sun’s 
axis of rotation. Such a field, according 
to Ebert’s experiments, would result in 
a repulsive action from the polar zones. 
The trumpet-shaped streamers of the 
corona issuing from the equatorial regions 
of the sun are believed to be another evi- 
dence of mutual electrical repulsion be- 
tween the charged ions. It has often been 
noticed that the spreading appearance of 
these is similar to that of the cathode 
stream in a vacuum tube. It will be re- 
membered that some of the extraordinary 
and seemingly inexplicable phenomenon 
of comet’s tails are readily explained upon 
the assumption that these bodies are high- 
ly charged with electricity of the same sign 
as that forming the charge on the solar 
surface. 

Electric Anemometer—M. E. Legrand 
has described before the French Academy 
a simple device which surmounts all the 
difficulties experienced in transmitting 
the indications of an ordinary centrifugal 
anemometer to a distance. The shaft of 
the cup anemometer carries a small 
Gramme ring, which revolves between the 
pole pieces of a strong permanent magnet. 
The electro-motive force produced in the 
ring is proportional to the speed of rota- 
tion. The apparatus is connected with a 
voltmeter formed by adapting a Deprez 
galvanometer with a suitable damping de- 
vice and a low resistance. To avoid errors 
due to temperature, the circuit is made of 
manganin wire. The apparatus is grad- 
uated empirically. 


A New Gas Battery—<A new gas battery 
has been lately devised by a German in- 
ventor, Andrew Plecher, which presents 
some interesting peculiarities. The elec- 
tro-motive force is produced by the com- 
bination of hydrogen and oxygen, this 
being brought about by using the well- 
known properties of finely divided plati- 
num. The diagrams, taken from the 
Scientific American, show the section and 
exterior view of this battery, which con- 
sists of a series of chambers, (C, made of 
a specially prepared material; for this pur- 
pose a mixture of clay or plaster with a 
solution of chloride of platinum is gen- 
erally used. The vessels are dried and then 
baked so as to harden the material and de- 
compose the platinum salt, when the metal 
assumes a finely divided state. In the 
interior of the vessel is a system of con- 
ductors, a, formed by rods or wires at- 
tached to the walls; the conductors of all 
the vessels are connected to a common 
terminal, A. On the exterior of the ves- 
sels is placed a similar system, b, con- 
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nected to the terminal B. The vessels rest 
upon a lower portion, D, with inclined 
walls, and having at the bottom an escape- 
cock, KE. At the side is an opening, H, for 
the admission of the gas. The battery 1s 
put in action by introducing hydrogen by 
this opening, the battery being filled with 
the gas, while the oxygen at the exterior 
is furnished by the surrounding air. The 
two gases penetrate into the porous walls 
of the vessel and combine under the in- 
fluence of the finely divided metal; water 
is formed by this combination, and this 
runs down the sides of the interior and 
is taken out at the bottom, while that 
formed at the exterior of the vessels is 
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collected in a trough, T, surrounding 
these. The combination of the gases sets 
up an electro-motive force between the 
terminals, A and B. It has been found 
that the combination of the gases may be 
increased by the action of an induction 
coil, I, whose secondary circuit is con- 
nected to the terminal, A, on the one 
hand, and on the other to an exterior con- 
ductor, M, placed at a short distance from 
the walls of the vessel. In this battery no 
electrolyte is needed ; it is even best to get 
rid of the water as much as possible, and 
its evaporation may be hastened by a cur- 
rent of air. Palladium may be used in- 
stead of platinum, as its action is similar 
in this respect. The action is not confined 
to hydrogen and oxygen, but other gases 
may be used. 


o> 
Electric Tugboats. 

A British contemporary states that the 
multipheation of river-side charging sta- 
tions for electric boats in England has now 
made the use of electric tugboats on the 
Thames possible. 
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There are still other and important 
types of commercial circuits in which the 
variable resistance of the receiver is the 
important factor. In the system dia- 
grammed in Fig. 71 the reactance of the 
receiver circuit is due to inductance. In 
Fig. 76 we have a similar system. Here, 
however, the reactance of the receiver 
circuit OA, is due to the condenser z, 
placed in the branch circuit O’A’. In 
this system the resistance and reactance of 
the line, represented as AA,, are constant. 
In the receiver circuit the reactance and 
resistance of the branch O'A’ are constant, 
but the resistance of the branch OA” is 
a variable one. In treating this system 
methods similar to those previously out- 
lined should be followed. The results 
obtained should, in a great measure, be 
analagous to those shown in Figs. 72 and 
73, and yet the differences in the results 
from those shown in the figures cited may 
be expected to be so marked as to be 
worthy of careful study. 

Taking up the analysis of the systems 
shown in Fig. 76 we will assume such a 
set of conditions as will admit of a con- 
stant electro-motive force being main- 
tained between the terminals OA, of the 
receiver circuit. We will further assume 
that, initially, the resistance of the branch 
circuit O”A” has an infinite value. which 
will be reduced by steps to zero in the 
progress of the development of the dis- 
cussion. As in the case of Fig. 72 the 
maintenance of a constant potential be- 
tween O and A, will entail the assumption 
of a variable potential at the brushes of 
the generator E. 

Refer now to Fig. 77. Iere the vector 
OA, represents the constant potential 
maintained between the points O and A, 
of Fig. 76. Upon this vector we can con- 
struct a triangle of electro-motive forces 
of the circuit O'A’, and by an application 
of equation (54) lay off the vector length 
OB" equal to the current which will be 
set up in the circuit O'A’. As the initial 
value of r,” is infinity no current will 
flow in the branch circuit O”A” at this 
time. The current represented by the 
vector OB" is therefore the only current 
flowing in the entire system, and, conse- 
quently, is the current traversing the line 
circuit A,A. 

From the point A, we can now lay off 
the vector A,C,” equal to I“ r, and parallel 
to the vector OB". At the point C,” we 
can erect the perpendicular C, A“, mak- 
ing its length equal to I“ z, These vec- 
tors represent, respectively, the resistance 
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and reactance electro-motive forces of the 
line, and consequently the vector A,A° 
will be equal to the electro-motive force 
appearing at the terminals A,A of the 
line. 


Element G: Alternating 
Current Generator. 


Fic. 


By taking the resultant of the vectors 


OA and A,A° we get the vector O A“, which 
is the generator clectro-motive force re- 


quired to force the current OB" through 
the system. From this we see that the 
generator electro-motive force is less than 
the receiver electro-motive force, and that 
the effect of the condenser reactance in 
the branch circuit O'A’ is to cause a local 
increase in pressure. 

As a second step in the development of 
this problem assume that such a value is 


given to 7, that a current O B, will be 
set up in the circuit O”A”. This current 
will be in phase with the electro-motive 
force E = OA, and, combining with 
OB", will cause the line current to in- 


h é 
crease to the value OB. To determine 
the change in the gencrator electro-motive 
force, which will make these conditions 


? if 
possible. lay off from A, the vector AC? = 
b b ; 
I r,. and at C, erect the perpendicular 
b,b ; Lb byl 
C A’ to the line AC, making CPA” 


} ; 
equal to I’ z By this process the value 


of the vector AA? is determined, which 
is the new value of the line electro- 
motive force apparent between the ter- 
minals A,A. The resultant of OA, and 


A,A” is the vector OA’, OA? is there- 
fore the value of the generator electro- 
motive force required to set up the line 


current OB’ when the local current 


OB,’,, flows in the circuit O”A". As r,” 
is sontinuonsly reduced the value of the 
current in the branch O'A” may be con- 
sidered to increase from OB,”, to OB," to 
OB," to OB,,,, all of which are in phase 
with the electro-motive force E. Since, 
however, during this change in L, the 
current I° of the circuit O'A’ remains 
constant the locus of the line current will 
be the straight line B’B’, and, correspond- 
ingly, since r, is a constant the locus of 
the resistance electro-motive force of the 
circuit A,A will be the line G,°C,°. 
Moreover, by joming the points A? and 
A’, already determined, and extending 
the line so fixed to the point A^, we ean 
locate the locus of the generator electro- 
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motive force E, as, for each reduction in 
the value of r,”, successive positions of 
the impressed electro-motive-force vector 
will be taken as indicated by the exponent 


` letters along the line A°A°. 
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now equal values of the vectors OA? and 
O—A” of Fig. 77 coincide and occupy in 
Fig. 78 the position of the vector OA. 
The application of this process to the 
c, d and e vector diagrams of Fig. 77 


Element T: Transformer with Variable 
Non-Inductive Load, 
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Fig. 77 brings out quite clearly the fact 
that, in order to maintain a constant 
potential at the terminals of the receiver 
with r” variable, the generator electro- 
motive force, although at first small, 
must be increased until it largely exceeds 
the value of the receiver electro-motive 
force. These higher values of the gen- 
erator electro-motive force correspond to 
heavy loads upon the receiver. Fig. %7 
can hardly be taken to accurately repre- 
sent ordinary commercial performance in 
view of the fact that the changes imposed 
upon the generator electro-motive force 
between no load and full load on the re- 
ceiver are too great. It would be more 
reasonable to suppose a constant generator 
electro-motive force and modify the other 
factors to suit this assumption. [n doing 
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this a proportional reduction must be 
made in the vectors appearing in Fig 77. 
The latter consists of a series of vector 
diagrams imposed one upon another, each 
of which depends upon a given value of 
re’. If now each vector of the a exponent 
diagram is changed in the ratio of the 
vector OA, to the vector OA* a diagram 
will result which expresses the relative 
ralues of the various forces involved in 
the system when E is maintained constant 
with a value equal to OA, of Fig. 77, 
This modified a exponent diagram ap- 
pears, as indicated by the exponent a. in 
Fig. 78. For comparison with this the 
vectors of the b exponent diagram of 
Fig. 77 are reduced in the ratio of the 
vector OA, to the vector OA”, By trans- 
ference all the exponent vectors appear in 
Fig. 7s, so adjusted, however, that the 


results in giving us Fig. 78 as a whole. 
In this figure it will be noticed that the 
loci of the various vector quantities are 
no longer straight lines. They are, in 
fact, the arcs of circles with the exception 
of the locus of the heel of the electro- 
motive-force triangle of the receiver circuit. 
In Fig. 77 the locus of the heel of this 
triangle is the circular are C fC CSA, 
In Fig. 73 this locus is modified to the 
form of the curve C,7C,’C °C,C,0, which, 
however, is not a circle. Both Figs. 77 
and 78 show quite clearly the relative 
phase disposition of the impressed electro- 
motive force and the line current. For 
large values of 7,” the line current is in 
advance of the «enerator electru-motive 
forces. As m” is gradually reduced the 
line current and generator electro-motive 
force come more and more nearly into 
phase, and. finally, coincide. With still 
greater reductions in the value of r,” the 
current assumes a lagging position rela- 
tively to the impressed electro-motive 
force. and, finally, when r,” equals zero 
the current lags almost as far behind E as 
it initially was in advance of E. It is 
chiefly with respect to the difference in 
the phase changes of the line currents 
that the systems shown in Figs. 71 and 76 
differ from one another. 

As here exploited these systems illus- 
trate extreme cases of these representative 
types of commercial distributing systems, 
und intermediate between them a large 
number of other problems may be worked 
out illustrative of what takes place when 
constants are used having values of react- 
ance intermediate between those of L; 
and C; of the circuit O'A‘ in both sys- 
tems. If we represent the loci of Fig. 78 
in terms of rectangular coordinates plotted 
relatively to the current I,,, flowing in the 
variable resistance circuit O” A” we get 
the curves exhibited in Fig. 79. These 
curves show us that the characteristics of 
the circuit in Fig. 76 do not differ in their 
general form materially from the charac- 
teristics of the system shown in Fig. 71, 
and which are illustrated in Fig. 74. The 
chief difference is noticeable in the varia- 
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Fic. 77. —ALTERNATING MECHANISMS 
tions occurring in the electro-motive force 
E, impressed upon the receiver circuit. 
The change in phase of the current rela- 
tively to the receiver electro-motive force 
varies as the resistance Tg”, but not pro- 
portionally. ‘The general character of the 
changes in the main line current is the 
same in Figs. 79 and 74. 
P 
Montreal’s Street Railways. 


United States Consul-General Bittin- 
ger, of Montreal, Canada, states that at 
the present time there are 10214 miles of 
railroad in that city. The power plant 
has six available engines of 600 horse- 
power each, one 3,000 horse-power engine, 
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twelve 200-kilowatt generators, six 300- 
kilowatt generators and one 1,500-kilo- 
watt generator. The rolling stock con- 
sists of 372 closed and 370 open cars, 
while the company’s capital is, at present, 
$5,500,000, paid up. In 1900 43,362,262 
passengers were carried and last year’s 
business showed a net profit of $647,246.- 
64, as compared with $630,870.61 for the 
year 1899. The figures given above do 
not include any of the suburban roads. 
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Military Automobiles. 


The Italian army has recently conduct- 
ed a series of very interesting experiments 
with automobiles at the military mancu- 
vers in Turin, under the direction of the 
officers of the general staff. The vehicles 
used were a 50-horse-power steam auto- 
mobile capable of transporting four tons 
at a mean speed of six to eight miles an 
hour, besides its fuel and water, for 20 
miles on a level road. With this burden 
the automobile is found easily to mount 
grades of eight and ten per cent while 
making four to five miles an hour. In 
other cases, besides the load carried, it 
was capable of drawing 10 wagons rep- 
resenting a total of 27 tons on roads rep- 
resenting no grades over four per cent. 
The result of the test was considered very 
satisfactory by the army officers. 


In Elektrotechnischer Anzeiger, Herr 
Fritz Forster considers accumulator light- 
ing plants for ocean steamers, stating that 
a German house recently has installed a 
number of batteries of accumulators in ves- 
sels hailing from Hamburg. The ships on 
which these installations were made for- 
merly had regular generating plants, 
their dynamos being either shunt or com- 
pound wound machines. 
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MODERN TELEPHONE ENGINEERING— 
IV. 


BY KEMPSTER B. MILLER. 


The operation of this circuit and ap- 
paratus can best be understood by refer- 
ring to Fig. 4, which shows two subscrib- 
ers’ lines equipped as already described, 
connected by a cord circuit at the central 
office. Consider the line at the left to be 
that of the calling subscriber and that at 
the right the called. In the first place, the 
removing of the calling subscriber's re- 
ceiver from its hook illuminates the line 
lamp, which remains lighted until the 
operator answers by the insertion of the 
answering plug into the answering jack. 
The operator, before inserting the calling 
plug into the jack of the called subscriber, 
must ascertain whether or not the line of 
that subscriber is already busy. This is 
automatically accomplished, for upon the 
touching of the tip of the calling plug to 
the ring contact of the multiple jack, she 
will get a click in her head telephone if 
the line is busy, and silence if it is 
free. If the line is free, she inserts the 
plug to its full extent, and presses her 
ringing key, which rings the subscriber's 
bell. As soon as the calling plug is in- 
serted the supervisory lamp, shown at the 
right-hand lower portion of the figure, will 
be illuminated, because its circuit will be 
completed from ground through the bat- 
tery, through the 90-ohm resistance coil 
and the lamp; thence through the third 
strand of the cord, the test-ring contact of 
the jack, and to ground through the cut-off 
relay. This current will not only illu- 
minate the lamp, but will operate the cut- 
off relay of the line called for as well. As 
soon as the subscriber of this line re- 
sponds, he will close the circuit between 
the two sides of his line and thus allow 
current to pass over the line to operate 
the transmitter. ‘This current will pass 
through the supervisory relay, which will 
then be operated to close the low-resistance 
shunt about the lamp and thus extinguish 
it. Both lamps are now out, and the oper- 
ator pavs no further attention to the con- 
nection until she sees one or both of the 
supervisory lamps again lighted. The 
corresponding lamp will be lighted when 
one or both of the subscribers hang up 
their receivers, which act will, by opening 
the cireuit of the line, cause the corre- 
sponding supervisory relay to let go of its 
armature and thus remove the shunt about 
its lamp. When both lamps are thus 
lighted, the operator knows that the con- 
nection is no longer desired, and, without 
further inquiry, pulls down the plugs. 

It is evident that any fluctuation in the 
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resistance of the current of a transmitter 
at one subscriber’s station will cause a 
corresponding fluctuation of the current 
flowing in the line, and this fluctuation 
will pass through the two windings form- 
ing one side of the repeating coil, which 
will act inductively on the two windings 
forming the other side of the repeating 
coil and produce a corresponding fluctua- 
tion in the other line. This latter fluctua- 
tion will pass through the secondary wind- 
ing of the induction coil and the trans- 
mitter at the subscriber’s station, and in- 
duce a corresponding fluctuation in the 
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of two subscribers whose lines terminate 
in the same exchange. Where several 
offices are used in the same system, the 
connections between subscribers in differ- 
ent offices are, as has already been pointed 
out, made by trunk lines extending be- 
tween the offices. These trunk lines are 
spoken of as outgoing or incoming, ac- 
cording to which end of them is referred 
to. Thus an outgoing trunk line at one 
office would be an incoming trunk line at 
another. The distinction is obvious. The 
outgoing trunk lines usually terminate in 
jacks, in the regular sections of the mul- 
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local circuit containing the receiver and 
the condenser. 

One of the functions of this local cir- 
cuit, which has already been referred to, 
is that of putting the receiver in inductive 
relation to the line without subjecting it 
to the passage of direct current through 
it, which circumstance might tend, if the 
receiver were connected up the wrong way, 
to demagnetize its magnets. The local 
circuit is, however, designed to accomplish 
still another result, this being the forma- 
tion of a comparatively short path through 
which the fluctuations set up by the trans- 
mitter may more readily pass; in other 
words, it is supposed to act as the local cir- 
cuit of a sort of a booster to the outgoing 
telephone currents. The fluctuation in 
current caused by the transmitter passes 
through the condenser and primary wind- 
ing of the induction coil, and thus induces 
on the secondary, which is in the line, 
fluctuations which tend to increase the 
fluctuations directly produced in the line 
by the transmitter. 

So far, only such means have been de- 
scribed as would admit of the connecting 


tiple switchboard, while the incoming 
trunk lines usually terminate in plugs and 
cords and special apparatus, arranged at 
special incoming trunk sections, which 
sections are provided with multiple jacks 
in the same manner as the regular sec- 
tions. 

In Fig. 5 I have shown the circuits of 
a trunk line. The outgoing end of it at 
one office being shown at the left of the 
dotted line, while the incoming end, with 
its accompanying apparatus, is shown at 
the right. This circuit is somewhat com- 
plicated and will be better understood in 
connection with Fig. 6, which shows a sub- 
scriber in one exchange connected through 
the local cord circuit at that exchange, and 
a trunk line with a subscriber at another 
exchange. Assuming that the subscriber 
at the left has sent in a call, the operator 
at one of the regular sections of the switch- 
board will answer it in the ordinary way 
by inserting a plug into the answering 
jack, and having learned that the connec- 
tion desired is for a subscriber in another 
exchange, she presses her order wire key 
and communicates over the order wire 
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with the incoming trunk operator at one 
of the incoming trunk sections of the 
branch exchange. The incoming trunk 
operator repeats the order and gives the 
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number of an unused trunk line to the 
operator at the first exchange. The in- 
coming trunk operator at the second ex- 
change then tests the line in the ordinary 
way with the trunk line plug, and, if it 
is found free, she completes the connection 
by inserting the plug in the multiple jack 
of that line. As soon as this operator com- 
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one second of every six until he removes 
his receiver from its hook. When he does 
this, the current from the 24-volt battery 
or from the ringing generator, whichever 
happens to be in circuit, 
passes through the pri- 
mary magnet of the 
ringing key, and trips 
the latter into its nor- 
mal position. By this 
means the bell of the 
subscriber is rung at in- 
tervals until he responds 
without any further at- 
tention on the part of 
the operator. 

The insertion of the 
trunk plug into the jack 
of the called subscrib- 
er’s line allows current 
to flow from the bat- 
tery through the test 
relay and disconnect 
lamp, shown at the extreme lower right- 
hand portion of the figure, and thence 
through the cut-off relay to ground. This 
does not light the disconnect lamp, be- 
cause that lamp is already shunted by the 
armature of another relay contained di- 
rectly in the trunk line circuit, this latter 
relay having been operated by the inser- 
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shunts the corresponding supervisory lamp 
and extinguishes it, thus showing to the 
regular operator at the first office that the 
subscriber has responded. As soon as the 
subscriber called for hangs up his receiver, 
the supervisory relay at the incoming 
trunk section lets go of its armature and 
removes the ground from the sleeve side 
of the trunk line. This causes the calling 
supervisory relay at the first office to let 
go of its armature and remove the shunt 
from around the correspending lamp. 
When both lamps of the regular pair of 
cords at the first office are lighted, the 
operator at that office pulls down the con- 
nection. By thus removing the calling 
plug from the trunk jack, current ceases 
to flow in the trunk line relay at the second 
office, which removes the shunt from the 
disconnect lamp at that office and allows 
it to be lighted for the first time. This is 
a signal for the incoming trunk operator 
to disconnect. 

It will be seen from the above circuit 
that when two subscribers are connected 
over a trunk line, they are under the con- 
trol of the originating operator. The dis- 
connect signals from both subscribers go 
direct to this operator, and it is not until 
she has pulled down this connection that 
the disconnect signal is given to the oper- 
ator at the other exchange. The latter 
operator has no means of listening in on 
the circuit. 

An interesting feature about such 
trunking systems is the means by which 
the incoming trunk operator at the sec- 
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pletes the connection, she sets the auto- 
matic ringing key, shown just to the left 
of her plug, which locks in the ringing 
position, because its controlling relay is 
not operated. The ringing generator is 
provided with an interrupter, each revo- 
lution of which switches the ringing cur- 
rent on to the line for one second and the 
24-volt battery on'to the line for five sec- 
onds. Thus the subscriber’s bell rings for 


tion of the plug into the trunk line jack 
at the other exchange. As soon as the 
ringing key is tripped, the current from 
the battery at the incoming end of the 
trunk line flows through the metallic cir- 
cuit of the subscriber’s line to furnish cur- 
rent for talking. This operates the super- 
visory relay in the incoming cord circuit, 
and puts a ground on the sleeve side 
of the cord circuit at the first office, 
thereby operating the calling super- 
visory relay at that office, and this 


ond office informs the calling subscriber 
and the regular operator that line called 
for is busy. When she finds on testing 
that a line is busy, she inserts the trunk 
line plug into the “busy back” jack, which 
jack has connected in its circuit a machine 
giving an interrupted current which gives 
a peculiar, familiar, and, to most sub- 
scribers, an extremely disagreeable sound. 
The sound is heard by both operator and 
subscriber at the first office, and the dis- 
connection is made. 
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The Works of the Westinghouse Electric 
and Manufacturing Company—III. 


N THE CONSTRUCTION of dynamo 
i electric machinery of various types 
there enters a great variety of de- 
tailed manufacture of small parts. In 
such an establishment as that of the 
Westinghouse company these manufact- 
ures assume the proportions of con- 
siderable industries employing numer- 
ous people. The equipment of the com- 
pany's shops for the output of such 
parts as binding-posts and small brass 
work in general is exceedingly elab- 
orate. A great number of screw machines 
are in use, and, in general, turret lathes 
are employed wherever it is possible in 
the production of such parts. Some of the 
work necessary is of an exceedingly skilled 
description; for example, that upon the 
brush-holders and brush-holder frames of 
the large machines. The department in 
which this is carried on forms the subject 
of one of the .llustrations, which shows 
these adjuncts of large street-railway gen- 
erators under construction. 

The manufacture of commutators is 
also an important part of the work cer- 
ried on in these shops. All of the com- 
mutators are made from hard-drawn 
copper bar, which is given the requisite 
taper, cut in lengths, assembled with its 
mica insulation in stout contracting rings, 
and, if the commutator be small, finished 
upon the lathe; or, if it be large, blocked 
up on one of the numerous horizontal 
boring mills and there shaped, at least so 
far as its ends are concerned. The next 
stage in the process is the insertion and 
tightening of the hub, after which small 
commutators are mounted upon an arbor 
and turned to shape, or large ones are 
finished upon the boring mill or vertical 
lathe. Commutators are, of course, 
carefully tested at two or three stages of 
their manufacture, and again after con- 
nection with the armature, to develop any 
faults of insulation. 

In the department for the manufacture 
of controllers for street-car motors, crane 
motors and other similar apparatus, in- 
cluding rheostats for the fields of direct- 
current apparatus, the work is standard- 
ized fully, the screw machine making the 
large majority of the round parts, while 
many of the others are stamped or drop- 
forged, or else finished according to stand- 
‘ard templets in shaping or milling ma- 
chines. One of the illustrations shows the 


(Concluded.) 


general arrangement of this department 
of the works. 

The department for the manufacture of 
switchboards has succeeded in very fully 
standardizing this important part of the 
company’s output, single panels for rail- 
way, low-tension direct-current lighting, 
single-phase, two-phase and three-phase 
low-tension and high-tension current, 
totalizing panels, feeder and dynamo 
panels of various types, being of standard 
design. Upon these are mounted switches, 


exercise of a good deal of ingenuity in 
special work. 

One of the features of the company’s 
manufactures is transformers, it probably 
holding the record for large transforming 
apparatus, and its output of this product 
being very great. One of the illustrations 
shows a group of transformers waiting for 
test. 

It is useless to attempt in the limits of 
this article to describe the manufacture 
of transformers except in a general way. 


SMALL MOTORS UNDER TEST IN THE WESTINGHOUSE WORKS. 


controlling and measuring instruments 
made at the works with the exception of 
a few varieties of the latter class of acces- 
sories. The foundation for the majority 
of the switchboards is marble, either of 
the blue or white varieties, the panels 
being mounted in structural iron frames. 
Of course, while the average switchboard 
may be standardized to a great degree 
this particular portion of an electrical in- 
stallation—the place where the output of 
a station is handled and controlled—is 
subject to considerable variation of de- 
sign, and is naturally the subject for the 


Standard designs are divided into several 
kinds, oil-insulated and dry-insulated 
transformers, which are respectively 
cooled either by radiation from the case 
in the smaller sizes, or by air blasts or a 
circulation of cooling water in the larger 
apparatus. The construction of the 
various types differs, of course, according 
to the voltages upon which they are em- 
ployed and the purpose for which they 
are designed. 

High-tension work has been always 4 
feature of the Westinghouse company’s 
engineering, and it is turning out at 
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TRANSFORMERS READY FOR SHIPMENT, WESTINGHOUSE ELECTRIC WORKS. 


present standard transformers of the oil- 
insulated variety for regular work at 50,- 
000 volts. From these the transformers 
range down to those giving a few volts 
only for testing or electrochemical pur- 
poses. For testing the transformer prod- 
uct, pressures up to 125,000 volts are avail- 
able, the ordinary testing, however, being 
confined to runs for a definite time upon 
full load and observation of heating 
coupled with careful insulation tests at 
high voltages. 

Standing at the head of the line of 
buildings comprising the works is the re- 


cently erected seven-story office building, 
which is shown in one of the small illus- 
trations. This fine building, of brick and 
steel fireproof construction, houses the ex- 
ecutive offices, the engineering depart- 
ment, the draughting room, a portion of 
the shipping room, and such departments 
as photographing, blue-printing, ete. In 
addition, it contains fireproof space for 
the valuable engineering records and draw- 
ings which have been accumulating dur- 
ing the years the company has been en- 
gaged in electrical manufacture. The 
building is in character similar to office 


buildings of the better class in our large 
cities, although the rooms are larger than 
those generally found in the more crowded 
quarters of a large city. The draughting 
room is excellently shown in one of the 
illustrations, which gives a good idea of 
the force of men employed in this branch 
of the company’s work. 

Another illustration shows the store- 
room to which the finished product goes 
for boxing and shipment. This room is 
traversed by a traveling crane for the 
handling of the boxed product, and is 80 
arranged that railway cars may enter at 
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one end to receive their consignment of 
freight. Ample Space is provided in the 
basement adjoining this department for 
the storage of finished standard product 
which is made and kept in stock awaiting 
shipment on order. A feature which illus- 
- trates the general unity of design pervad- 
ing the works is that the shipping office 
looks immediately down into the shipping 
room through windows, making it possible 
for immediate and easy communication to 
be had between the two, so that the office 
may watch the prompt execution of its 
orders for shipment of goods. 

Returning now to the works proper, the 
central power plant, which is situated 
near the middle of one side of the works 
and supplies power to the whole estab- 
lishment, is of great interest. The boiler 
room contains five batteries, each of 500 
horse-power, of Pierpont boilers, and eight 
batteries, of 250 horse-power each, of Bab- 
cock & Wilcox boilers, all of them being 
fired by Roney mechanical stokers using 
bituminous slack as fuel. The smoke is 
taken off by two stacks, cne of brick, 210 
feet high, and the other of steel, 18 fect in 
diameter and 200 feet high. The coal stor- 
age is overhead in bunkers with tubular 
chutes leading to the stokers at the front 
of the boilers. These stokers are driven by a 
small steam engine at the end of each line 
of boilers. A tunnel below the floor of the 
boiler house contains a track on which ash 
cars are operated to an elevator at the end, 


which carries them off to a dump. These 


ashes have been used for filling in the low 
parts of the company’s grounds. Coal is 
delivered to the power-house by means of 
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an elevated track on a trestle alongside. 
In the engine room are installed seven 
direct-coupled units, each of 400 kilowatts 
capacity at 220 volts, two-phase. The en- 
gine part of each unit is the Westinghouse 
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addition to this is installed the gas engine 
unit shown in the illustration, the engine 
part of this having been, up to lately, the 
largest gas engine in the world. 


This engine, of 750 horse-power, uses 
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engine, made in the Westinghouse Machine 
Company’s factory which is situated a 
short distance from the electric company’s 
factories. A 7%0-kilowatt set, direct cur- 


rent, of course, is used for excitation. In 
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natural gas, and runs at 150 revolutions 
per minute. It is direct-coupled to a 500- 
kilowatt, 550-volt direct-current generator 
and supplies current for the testing room 
and other purposes. It takes care of one 
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of the most fluctuating loads that could be 
imposed upon it; notwithstanding, its reg- 
ulation is excellent, and during the three 
years of its service it has given most satis- 
factory results. The engine is started by 
means of an auxiliary air.compressor ar- 
rangement, an appropriate valve turning 
one of its three cylinders into an air cylin- 
der at the moment of starting. There 
is also installed another gas engine, of the 
same pattern, of 250 horse-power, direct- 
coupled to a direct-current dynamo. 

In addition to this generating machinery 
there is installed a rotary converter for 
connecting between the alternating-cur- 
rent and the direct-current systems, so 
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haust steam from the boiler house, nine 
fan blowers, each operated by a 40 horse- 
power induction motor, being used for this 
purpose. Filtered drinking water is dis- 
tributed through the various buildings by 
means of pipes connected to a large filter- 
ing plant located near the paint-shop. The 
water supply is obtained under high pres- 
sure from a reservoir located on the hills 
back of the factory site, and is so abundant 
that the most modern and approved sani- 
tary appliances can be used throughout. 
In the wash-rooms, which are situated on 
intermediate floors in the machine shops 
and divided into numerous sections for 
the greater convenience of the employés, 
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so complete that it has the flexibility and 
responsiveness to control of a small shop 
employing a dozen men. A head foreman 
has general charge of each of the general 
sections, and under him are assistant fore- 
men, each looking after one of the sub- 
divisions into which the work is divided. 
An organizaton that is practically military 
prevails throughout the factory, responsi- 
bility being definitely centred in each of 
the controlling units of the company’s 
force and coming back directly to the gen- 
eral manager through various stages. The 
system of pay adopted, partly piece-work 
and partly day wages, is one that experi- 
ence has shown to be productive of cordial 
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that either may supplement the other. The 
switchboard in the generating station is 
of a simple and efficient type adapted to 
take care of the various circuits at differ- 
ent pressures requisite to the service of 
the works. 

Power distribution throughout the es- 
tablishment is by means of two-phase cur- 
rent at 25 cycles and 220 volts in each 
phase. 

Throughout the Westinghouse works an 
unusual degree of care and attention has 
been paid to the comfort of the employés. 
The arrangements for lighting are suf- 
ficiently evident from the foregoing de- 
scriptions and illustrations. For heating 
the buildings an indirect system is used 
accomplishing at the same time a sufficient 
degree of ventilation. Fresh air is blown 
over coils of iron pipe heated by the ex- 


hot and cold water are abundantly sup- 
plied, while the company also provides 
soap and clean towels. Perhaps more than 
in any other industrial establishment of 
an engineering character in this country 
the Westinghouse company has found em- 
ployment for women. Of the 6,000 oper- 
atives in the East Pittsburgh works more 
than 1,200 are women and girls, and many 
of these have been trained to do light 
work which was formerly done by men and 
boys. A visitor to the establishment is 
particularly struck with the intelligence 
and neatness of appearance of the opera- 
tives of both sexes. 

The feature of this superb establish- 
ment that first and last is most impressive, 
however, is its unity. While of enormous 
size and engaged in the greatest variety 
of manufacture, yet its organization is 


relations between employer and employed, 
and this is attested by the evident good 
feeling which pervades the entire establish- 
ment. The works are actually a model 
industrial organization and represent the 
American idea in production carried to 
its logical extreme. 


Se 
Telegraph System in Central Africa. 


It is reported from Brussels that the 
central Africa telephone line, connecting 
Brazzaville with Loango, on the west coast, 
has been completed, and that direct com- 
munication with Libreville may be had 
from any station of the English-Atlantic 
cable. The cable from Brazzaville to 
Stanley Pool, which is being laid to con- 
nect with the telegraph system of the 
Kongo State, will ultimately be extended 
to Lake Tanganyika, where it will form 
a junction with the German East African 
system. | | i 
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DESIGN OF PIPES FOR HOT-WATER 


HEATING FROM CENTRAL STATIONS-—JI. 
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BY ALTON D. ADAMS. 


It may be noted, however, that when 
the exhaust from the pump engine is 
all that is necessary to heat the circulating 
water, only 1— (27,048 + 35,140)=23 per 
cent of the heat taken from the boiler is 
lost at the pump and engine, unless the 
ratio of water to steam in the exhaust is 
greater than here assumed. The values 
of the friction factor f, given above, are 
for smooth pipes, as those of wrought iron 
may be expected to be when new, but the 
friction of pipes is apt to increase as they 
grow old, so as to make an increase of 
the primary pressure necessary to main- 
tain the circulation rate. 

A line of hot-water pipes should not, 
therefore, be designed to require the maxi- 
mum practicable pressure at the start. 
The friction factor f also varies with the 
size of the pipe, and the following values 
are given for diameters from three to 
sixteen inches. If ample allowance is de- 
sired for increase of friction as the pipes 
grow old the values given for f mav be 
doubled, but it is perhaps more satisfactory 
to use f as given for smooth pipes,and then 
to increase the working pressure as the 
friction becomes larger. The values of 
f for smooth iron pipes of the diameters 
named are 3 inches f = 155, 4 inches f = 
163, 5 inches f = 168, 6 inches f= 174, 7 
inches f = 180, 8 inches f = 183, 10 
inches f = 188, 12 inches f = 188, 16 to 
24 inches f = 194. 

These values of f are based on a flow 
of cold water in the pipes, and there are 
no published results showing what the 
friction factors should be when hot water 
is used. Experiments on one or two sizes 
of pipes have seemed to indicate that for a 
rise in the temperature of the water from 
32 to 212 degrees the volume of water dis- 
charged under constant pressure is in- 
creased gradually up to about 10 per cent. 
It seems safe to say, therefore, that the 
friction of pipes to hot is a little less than 
to cold water, so that calculations made 
with the values given for f should indi- 
cate slightly greater pressures for a given 
rate of discharge of hot water than are 
actually necessary in straight, smooth, 
iron pipes. In practice it 1s necessary to 
include more or less changes of direction 
in hot-water pipes, and each of these adds 
some resistance to the circuit. If all elbows 
or changes of direction in the pipes have 
each a radius of not less than five times 
the pipe diameter, the resistance of a few 
such bends above that of an equal length 
of straight pipe is so small that it may 
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be neglected in a system using pressures 
as high as are usually necessary in a pub- 
lic system of hot-water distribution. To 
impart to water the velocity it has in 
pipes, a small pressure must be exerted in 
addition to that required to overcome the 
pipe friction. Another small amount of 
pressure is necessary to force the water 
into the pipe at the point of entry. 

The sum of the pressures required for 
both velocity and entry of water in a pipe 
is less than one-half pound per square 
inch for almost all cases that arise in 
practice. The case above considered, of 
long pipes delivering a certain amount of 
hot water at their distant ends, is not the 
only one met in public heating systems. 
A pair of long hot-water mains are usually 
required to supply water for heating from 
a large part of their entire length, so that 
the flow along either main grows smaller 
as the distance from the station increases. 
This change may be due either to the sup- 
ply of consumers at short intervals along 
the line or to large branch mains that go 
to groups of consumers a considerable dis- 
tance to either side of the principal 
mains. 

As the flow of water grows smaller 
through the more distant parts of a long 
main, it is desirable to reduce the size 
of pipe, so that a pair of long hot-water 
pipes, tapped for fairly uniform service 
from points near the station to their dis- 
tant ends, should usually present a taper- 
ing system with successive lengths of pipe 
that decrease in diameter as the distance 
from the station increases. Branch mains, 
for service along the greater portion of 
their length, should also present the 
tapered construction. It is obviously im- 
practicable to change the diameter of main 
pipes for every smal] variation in the vol- 
ume of water carried, and even where the 
consumers are connected at very short in- 
tervals it is often advisable to continue 
main pipes of uniform diameter for sev- 
eral hundred or even a thousand feet, ac- 
cording to the circumstances of each case. 
A system of tapered mains and branches, 
with service pipe connections at fre- 
quent intervals, appears quite different on 
casual inspection from a pair of long pipes 
having a uniform diameter and deliv- 
ering the entire flow of water from 
one to the other through the pipes and 
radiators of consumers at their distant 
ends. A little consideration, however, will 
show that substantially the same factors 
and problems are involved in each case. 
Whatever the arrangement and relative 
proportions of the distribution pipes of 
a hot-water system, the end to be attained 
is the delivery at the premises of each con- 
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sumer of the required volume of water 
under a pressure that forces it through 
his heating apparatus at such a velocity 
as to prevent more than the desired drop 
in its temperature. All water leaving the 
station, or, at least, that in a single main, 
must obviously be under uniform pressure, 
but some of this water must frequently be 
delivered to service pipes at points so 
near the station that almost the maximum 
pressure is present, while other parts of 
the water must pass to the distant end of 
the main, perhaps a mile or more from 
the station, before it can pass to the local 
branches. At the distant ends of mains 
the pressure may have fallen by from 
one-third to nearly one-half of what it 
was in the outflow pipe at the station, and 
yet the service should be as effective at 
one part of the heating system as at an- 
other. Starting with the pipes for the 
outflow and return of hot water as they 
leave the station, the difference in press- 
ure between them is evidently at its maxi- 
mum. If the return main is at the same 
level as the outgoing main at the station, 
and there empties at atmospheric pressure, 
the entire pressure above the air, that is in- 
dicated on the outgoing main, is consumed 
to push the water through the heating 
system. In this case the difference in 
pressure between the two mains at the 
station corresponds with the maximum 
pressure above the air in the outgoing 
main. 

If the pipe that returns water to the 
station empties into a tank or boiler, un- 
der pressure, or at a greater elevation than 
the outflow pipe, the total pressure at the 
outgoing pipe must equal the sum of the 
pressure at the return pipe and the press- 
ure between the two pipes. For example: 
If the circulating water is drawn from the 
bottom of a tank 30 feet high, and then 
passes through the pump and out of the 
station, the return pipe emptying into the 
same tank, the difference between the 
pressures in the two pipes will be simply 
that due to the pump and the total press- 
ure on the outflow pipe will be about 13 
pounds additional. The same resistance 
in service connections to all buildings that 
require equal amounts of heat from a long 
pipe line would obviously result in a much 
more rapid flow of water through the heat- 
ing apparatus of buildings near the sta- 
tion than of those at the distant end of 
the line. This rapid flow in the nearer 
buildings would be caused by the high 
pressures at which the water would be de- 
livered to the interior heating pipes, and 
would allow only a slight drop in the tem- 
perature of the water while passing 
through such buildings, A small drop 
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in the temperature of water implies a 
large volume to heat a given space, large 
pipes to deliver it and large pumps and 
power to drive them. While water is cir- 
culating much more rapidly than was in- 
tended in those buildings near the sta- 
tion, other buildings more distant must 
receive less than their proper supply, re- 
sulting in a greater drop of temperature 
than is desirable. Such conditions would 
make general heating with a hot-water 
system undesirable for both central sta- 
tions and consumers. To secure a dis- 
tribution of water among users in propor- 
tion to their several requirements for heat, 
the resistance of the mains, plus that of 
the local pipes and heaters for any case, 
must vary so as to induce a flow of water 
to all points in proportion to the heat re- 
quired. 

If the pipes and radiators for every 
building had a resistance to the flow of 
water in a constant proportion to their 
heating capacity, it would only be neces- 
sary to deliver the water to all buildings at 
a fixed pressure above that of the return 
main at any given point. Local heating 
systems are not all of the same propor- 
tions, however, and some variation must be 
provided for the pressure between supply 
and return pipes in order to secure a veloc- 
ity of water through the heaters of each 
building that will result in a uniform 
drop of temperature in the water from all 
buildings. Even with a nearly uniform 
fall of water tempcrature for all build- 
ings, a square foot of heating surface in a 
building at the distant end of a pipe line 
will be less effective for heating purposes 
than a square foot of equally good surface 
in a building close to the station. The 
water is certain to suffer some reduction 
of temperature in its flow from the sta- 
tion to the end of the pipe system, and the 
average temperature of radiating surface 
for a fixed drop in the temperature cf the 
water while passing through it will be re- 


duced by one-half of the fall of tempera- 


ture in the mains. ‘The only apparent 
remedy for this condition is to allow a 
somewhat less reduction in the tempera- 
ture of water while passing through the 
pipes and heating surfaces of those build- 
ings most distant from the station. It 
seems desirable, however, if users can thus 
be satisfied, to maintain the fall in water 
temperature as nearly constant as possible 
for all buildings. The fall of pressure in a 
public system of hot-water distribution 
must largely occur outside of the pipes 
and radiators local to buildings, as these 
pipes and heaters can consume only a very 
moderate pressure to maintain the re- 
quired velocity of the water passing 
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through them. The pressure required to 
maintain the desired rate of water cir- 
culation in buildings and their service 
pipes is, of course, subject to variation, 
but five to ten pounds should usually be 
ample. Even these moderate pressures are 
greater than those generally operating to 
produce circulation in private hot-water 
plants, where the only available source of 
unbalanced pressure is the difference in 
weight of the columns of hot and cooled 
water in the pipes. Pressure in the public 
supply system, being maintained by 
pumps, may be easily and cheaply held at 
a point that will allow the use of small 
pipes in buildings and their connections. 
Having decided on a suitable pressure that 
must, at least, be available at building 
connections, the difference of pressure in 
the supply and return mains and branches 
at their most distant ends should not be 
less than this amount. Assume, for exam- 
ple, that a pressure of not less than 10 
pounds per square inch is desired at the 
service connections of all buildings, and 
that the pressure between the two mains 
at the station may be as much as 90 pounds 
per square inch at times of maximum de- 
mand for heat, then clearly the pressure 
available to overcome the resistance of 
mains and branches is 90 — 10 = 80 
pounds, and the distant ends of mains and 
branches should show a difference of press- 
ure between the outflow and return pipes 
of not less than 10 pounds. From the sta- 
tion to the distant end of the hot-water 
mains the pressure between the supply 
and return pipes will vary all the way 
from 10 to 90 pounds, increasing as the 
station is approached. The service pipes 
from the mains to each building, except 
those at the most distant parts of the sys- 
tem from the station, will therefore be 
subject to a greater difference of pressure 
than is required to produce the necessary 
rate of water circulation through house 
systems. 

This excess of pressure between serv- 
ice pipes can be reduced to that amount 
which will produce the desired flow of 
water through the pipes and heaters of a 
building by the use of a disk in either the 
supply or return service pipe near the point 
where they join the local pipes inside of a 
building. The opening in this disk must 
vary with the pressure and the amount of 
heat required in the building. The question 
whether the water is circulating too rapid- 
ly through any building should be decided 
by the difference in temperature between 
the supply and return service pipes. All 
buildings retaining the circulating water 
until it has fallen a certain number of de- 
grees in temperature will thus receive 


657 


equally good service, whether near to or 
distant from the station, except as to the 
variation of temperature of water in the 
supply pipe, due to the heat loss from the 
mains. Such a system of supply can be 
regulated at the station for all users by 
changing the initial temperature and 
pressure of the circulating water to corre- 
spond with the weather. At one plant 
where an extensive hot-water system of 
heating is operated, it is reported that the 
pressure is varied from 40 to 60 pounds 
per square inch and the temperature of 
water in the supply pipe from 130 to 212 
degrees, the lower figures applying to mild 
weather and the higher to the coldest. 
It should be noted that this method of 
regulation for the heat supply of consum- 
ers conduces to high efficiency, because 
the losses from the hot-water mains and 
at the pumps decrease as the temperature 
and pressure of the circulating water are 
lowered. Considering the successive 
lengths of a pair of hot-water mains, con- 
sisting of a supply and return pipe, it is 
evidently desirable that such reductions 
be made in their diameters as will result 
in the desired delivery of water at the end 
of the line at not less than the minimum 
required difference of pressure, with the 
least weight of pipe. Each section of 
pipe in which the diameter is to be 
less than in the preceding section, 
should have its size determined by the 
formula for loss of pressure previously 
given, the required discharge of water 
from the section and its length being 
known. The loss of pressure that may 
be permitted in any one section of a 
tapered or compound main must vary with 
circumstances. As a general rule it will 
be well to allow a uniform drop of press- 
ure in mains per unit of length, but it 
may be necessary to vary from this in 
cases where it is desired to extend a main 
further than was at first intended, so 
that a smaller drop of pressure per unit of 
length must be adopted in the extension 
than in the sections previously laid. 

In the case of comparatively short 
branch mains that connect with the prin- 
cipal main at points much above the press- 
ure needed for service pipes, it may often be 
desirable to allow a much greater drop of 
pressure per unit of length than is practi- 
cable in the present mains. In general the 
investment in pipes may be held at its 
lowest point for a given system by the use, 
as far as possible, of all surplus pressure 
at the main to force the water through 
branches and service pipes, instead of 
choking down the circulation in buildings 
by a disk in the service pipe. 


A Wireless Telegraphy Record. 


What is claimed to be a v2cord feat in 
wireless telegraphic communication was 
made last weck when a message was re- 
ceived on hoard H. M. S. Hector, of the 
British Navy, at Portsmouth, from the 
naval authorities at Portland, England, 
the distance being 103 miles in an gir line, 
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THE FORESEE (4-C) SYSTEM OF 
CHARGING.* 


BY L. R. WALLIS. 
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The interest that has been so universal- 
ly manifested in the rate question during 
the past few years has not subsided since 
the last gathering of the association; but 
has, on the contrary, received considerably 
more attention since the reading of that 
excellent and comprehensive paper by 
Mr. Henry L. Doherty at the Chicago 
convention. Much more open interest 
in this subject, however, is shown by 
our English cousins than by ourselves, 
as many of the gentlemen present are 
undoubtedly aware through their pe- 
rusal of the various current English 
electrical publications. 

The introduction of the Wright demand 
indicator and plan of charging has met 
with much favor in certain quarters, as 
well as with decided objections from other 
sources. 

In discussing a proposed plan in 
Lightning, an English electrical journal, 
Mr. Gilbert S. Ram, in the issue of Feb- 
ruary 7, last, says: “I think it a commonly 
accepted opinion that the Brighton sys- 
tem (Wright demand) is not an ideal one, 
at any rate in practice.” Again he says: 
“I have long been hoping to discover a 
simpler and less troublesome system of 
charging than the Brighton system, but 
I am convinced that the one suggested by 
M. I. E. E. does not give a satisfactory 
solution of this difficult problem.” 

Mr. John Pilling, in the same issue of 
Lightning, says: “In my opinion, the gen- 
eral effect of the demand indicator 
(Wright) is to lower the consumption of 
individual consumers, for he takes care 
not to switch too many lights on at one 
time, and does not burn his light when not 
required.” 

From my point of view the Wright de- 
mand system, basing, as it does, its charges 
primarily upon the capacity demanded, 
and secondarily upon the current demand- 
ed, starts out from a correct basis but im- 
mediately thereafter goes astray in the 
detail employed. 

The Wright demand system has unques- 
tionably developed a line of thought and 
action radically different from that pur- 
sued under the original method of charg- 
ing for electricity supply, and has paved 
the way for something better, and of more 
universal application. The necessity has 
long been obvious for a uniform charge 
that will fit all classes of consumers under 
every possible condition. 


* Extracts from a paper read before the National Elec- 
tric Light Association, Niagara Falls, May 22, 1901. 
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It is generally accepted as a fact that 
the conditions under which electricity is 
produced and sold are different from those 
governing all other commodities used for 
similar purposes, and the idea of a com- 
bined contract and meter system is broad- 
ly the end toward which all practical 
methods are tending. 

My conception of the proposition is 
that capacity is the station’s most valuable 
stock in trade, and curren: the least valu- 
able; and charging a comparatively high 
price for current and parting with capac- 
ity without measure or direct charge is not 
the most logical or feasible way in which 
to dispose of the product we have, and 
can so readily produce, and desire to 
sell. 

Such a method results in a sale of the 
current entirely disproportionate with the 
customer's needs and the capacity in- 
stalled or demanded. It further results 
in a selling price directly favoring the 
short-hour consumer and positively pro- 
hibitory to the long-hour consumer. 

Discounts based upon quantity of cur- 
rent used, do not, as we all know, meet the 
exigency, as they discriminate only on 
total quantity of current used, and do 
not take into consideration whether it is 
the result of the use of a large installation 
for a few hours or of a small installation 
for a number of hours; t.e., short-hour 
consumers with large-capacity demand, or 
long-hour consumers with small-capacity 
demand. It is, of course, common knowl- 
edge that low prices can only be granted, 
to result profitably to the supply authority, 
when they are based upon the number of 
hours a given demand is used. 

If we can arrive at some practical basis 
upon which to establish a return for the 
investment in the generating plant (and 
without the generating plant it is needless 
to state that the energy can not be pro- 
duced), then we shall be able to deliver 
current unburdened with the fixed charges 
that have heretofore accompanied its cost 
and selling price; or, in other words, upon 
the basis of cost of production, including 
all operating expenses plus a fair profit 
on such operation, but exclusive of plant 
installation fixed charges. 

Capacity should be contracted for with 
each consumer in whatever quantity de- 
sired. It should consist of the maximum 
he intends to demand at any and all times 
during one year, excepting in the case of 
extraordinary occasions that occur in resi- 
dential installations. This maximum 
should be fixed by a suitable device oper- 
ating in such a manner as to notify the 
customer when he attempts to exceed his 
contracted capacity, and impairing his 


Vol. 38—No. 21 


service if he insists upon continuing the 
use of any excess. 

Mr. P. D. Tuckett, in the February 7 
issue of Lightning, says: “For my part I 
should like to start with the general propo- 
sition that the consumer’s maximum de- 
mand is the essential and fundamental 
factor in determining the cost of supply- 
ing him, provided that maximum demand 
is made at the time of the peak of the 
load, and, therefore, any tariff disregard- 
ing or minimizing this essential element 
must to that extent be unsound.” 

° The capacity demanded should be the 
basis for an initial charge and should not 
include the use of any current whatever. 
This charge should be a uniform one to 
all for any given capacity, and should be 
based upon the total cost of the plant per 
unit of station capacity, and should in- 
clude capital charges, depreciation; taxes, 
executive expenses and other kindred fixed 
charges, but should not include produc- 
tion or operating costs of any nature. 

Based upon a unit of capacity, whether 
the station has anticipated increased busi- 
ness or not does not enter into the con- 
sumer’s right to criticise, as any unsold 
capacity occupies the same position as any 
vendor’s stock on hand. 

The capacity charge should be am- 
ple to protect against actual loss on 
the installation costs per unit, but 
should not include a profit on the 
capacity installed; we should expect to 
take the same chances that any business 
enterprise must take of doing business 
enough to make a profit, and we should 
look to the sale of current to obtain the 
profit that we naturally anticipate will be 
the result of carrying on the business. 

Unlike many other opinions that are 
advanced, I am persuaded that the peak 
can not and should not be avoided, and 
the object should be to retain it as long as 
possible. The peak occurs during the most 
necessary hours of lighting. Avoiding the 
peak results in refusing business at the 
time when it is most easily obtainable. 

Our charges should be so applied as to 
favor the consumer that desires to use 
the current frecly, and to protect us 
against a positive loss with the consumer 
that desires electricity as a luxury, at the 
expense of some one else. 

A correct system is the application to 
each customer of certain uniform charges 
for capacity demanded and current used, 
which will result in bringing about a prop- 
er charge per unit, proportionate to the 
actual costs of serving each customer; 
specifically stated, bringing about such a 
result automatically. This is attained by 
the following system, which is called 
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THE FORESEE (4-C) SYSTEM OF CHARGING. 
The appropriateness of this title you 
will readily perceive from the fact that 
the plan consists of a capacity charge and 
a current charge, which you will note is 
an alliteration consisting of four C’s, and 
this may be paraphrased to mean “Fore- 
see,” indicating that the plan anticipates 
the commercial needs of the central sta- 
tion business. 
The average cost of capacity per lamp 
is found by the following formule: 
F = Fixed charges per annum on unit* 
cost of plant. 
N = Number of 16-candle-power lamps 
per unit. 
C = Average ‘‘capacity charge” per an- 
num per !6-candle-power lamp. 


~=C. 


After obtaining the average capacity 
charge per 16-candle-power lamp, the 
minimum and maximum charge per lamp 
is easily determined, and a sliding scale 
between the minimum and maximum is 
readily made that will result in an equita- 
ble distribution of the fixed charges among 
the various consumers. While it is per- 
fectly consistent to expect the customer 
to reimburse the station for all the fixed 
charges that it has to meet to furnish him 
with the service he requires, the proposi- 
tion is only to insure the station against 
loss in carrying capacity for him, and to 
secure this protection it is not necessary 
to charge the full amount shown as being 
the total fixed charges, as the object is ac- 
complished when a large proportion of the 
fixed charges are guaranteed. 

The probable fact that all of the con- 
sumers will not demand their maximum 
contracted capacity at the same time 
should be taken into consideration in es- 
tablishing the capacity tariff, but should 
not be made the basis for individual con- 
cessions. ~ 

NEED OF VARIABLE CHARGE PER LAMP. 


The need of a variable charge per lamp 
for different capacities is found in prac- 
tice to arise out of several conditions, 
among which may be included: 

Cost of meters. 

Cost of transformers. 

Office expenses and meter reading. 

Transformer core loss. 

A meter for a five-light demand costs, 
say, $15, and for a 50-light demand, say, 
$25; in the one case $3 per lamp, and in 
the other 50 cents per lamp. 

In transformers, the smallest we use 
being 500 watts, the core loss for a five- 
lamp demand is 30 watts per hour, or 720 
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watts per day of 24 hours. This, multi- 


* Horse-power or kilowatt. 
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plied by cost of current at, say, two and 
one-half cents per kilowatt-hour, equals 
one and four-fifths cents per day or 
54 cents per month. In a 7,500-watt 
transformer the loss is 100 watts per 
hour, or 2,400 watts per day (only 
three times as much for fifteen times 
the capacity) ; this, multiplied by two and 
one-half cents per kilowatt-hour, equals 
six cents per day, or $1.80 per month. In 
the former case 11 cents per lamp, and in 
the latter case one and one-quarter cents 
per lamp demanded. 

Take it between the limits of a five and 
thirty-lamp demand. Loss in five-lamp 
transformer, 22 watts per hour, or 528 
watts per day of 24 hours; 528 watts at, 
say, one cent cost per kilowatt-hour, equals 
.00528 cent per day, or 15 cents per month. 
Loss in 30-lamp transformer, 34 watts 
per hour, or 916 watts per day; 916 watts 
at one cent per kilowatt-hour equals .00916 
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GRAPHIC ILLUSTRATION OF METHOD OF 
CHARGING. 
cent or 2714 cents per month. In the 


former case three cents and in the latter 
case eleven-twelfths of a cent per month. 

I give below a graphic illustration of 
the results of this method of charging: 

In this chart ordinates are hours’ use of 
the number of lamps demanded, and 
abscissa are amounts of customers’ 
monthly bills. 

Line 1 shows the capacity charge of 
$2.10 per month, as given in the yearly 
schedule. 

Line 2 shows the capacity charge plus 
current at two and one-half cents per 
kilowatt-hour. 

Line 3 shows the capacity charge plus 
current at five cents per kilowatt-hour, as 
given in the above schedules. 

Line 4 shows current at flat rate of 20 
cents net per kilowatt-hour, no charge 
being less than $1 per month. 

With the fixed charges taken care of 
under Line 1, represented by Section 1, 
then if we assume current to cost two and 
one-half cents per kilowatt-hour to pro- 
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duce, under Line 2, and represented by 
Section 2, we have the cost per kilowatt- 
hour of current delivered to the consumer 
for one hour per day, or 10 hours, as the 
case may be. If five cents per kilowatt- 
hour is received from the consumer, then, 
under Line 3, represented by Section 3, 
we have the profit from operating the 
plant. 

The average cost of stations per horse- 
power of the high-efficiency, direct-con- 
nected type being taken at $225, the profit 
from one hour’s operation of consumer’s 
10 lamps for one year will be about $6, or 
somewhat less than three per cent; but 
if by reason of this low rate per unit the 
customer is encouraged to use his demand 
five hours per day, then the profit is in- 
creased to about $30 per year, or more 
than 13 per cent; if to 10 hours per day, 
more than 25 per cent will be realized. 
The combination of Sections 3 and 4 
will show the profit from the same use of 
the demand under a 20-cent flat rate, and 
the absurdity of attempting to make the 
customer pay such profits is too apparent 
to need more than passing comment. Only 
dire necessity or unrestricted extravagance 


on the part of the customer will ever allow 


the central station to realize them. 

During the past year it has been ascer- 
tained by the author that, with but very 
few exceptions, the respective companies 
in New England operating outside of the 
larger cities, employ several systems of 
charging. The general rule is measured 
service at 20 cents net per kilowatt-hour. 
as high a price per unit as the community 
will stand, and if a consumer will not buy 
by meter, the service is furnished by con- 
tract at as high a flat rate as can be ob- 
tained. 

Previous to July 1, 1900, the following 
charges were in vogue in our territory: 

Residential Consumers — (a) Metered 
service at 20 cents net per kilowatt-hour. 
(b) “Wright demand” system as an op- 
tional plan, with an initial charge of 20 
cents per kilowatt-hour for first 480 hours 
per annum, with a secondary and final 
price of 10 cents per kilowatt-hour. | 

Business Consumers—(a) Metered serv- 
ice at 10 cents net per kilowatt-hour. (b) 
Flat contract charge per annum (this plan 
dating back to the introduction of elec- 
tricity into that territory), based upon the 
number of lamps installed, and then upon 
the individual consumer’s generosity and 
knowledge of the prices his neighbors were 
paying. (c) Flat contract charge per 
annum, based upon the total number of 
lamps in use and the number of hours 
used per annum. 

One hundred business-district consum- 
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ers, Who have been purchasing on flat con- 
tract rates, without meters, for several 
years, were placed upon these schedules 
with mutually satisfactory results. Near- 
ly 100 new customers have been secured 
during the past nine months under this 
plan. 

Nince July 1 all of our former meter 
customers have been operating upon a 
capacity charge fixed upon their previous 
year's consumption, all current being 
charged at five cents per kilowatt-hour, 
with a guarantee that their rate per unit 
for the current year would not exceed 
their former rate per unit, and that all 
current used in excess of that of the pre- 
vious year would cost them five cents net 
per unit. 

This was intended as a temporary, in- 
troductory advertising plan, and has re- 
sulted in these consumers using from 10 
to 600 per cent more current than that pre- 
viously used, and beginning with our new 
year, July 1, proximo, these consumers 
will be established upon the plan and 
charges before mentioned. 

While I do not claim that this guaran- 
teed-rate plan is a correct one, it is ad- 
vanced as a practical expedient in chang- 
ing from a measured service, which in- 
cludes fixed charges in the price levied 
for current to the capacity charge—cur- 
rent charge plan outlined in the forego- 
ing. 

Í have found that instead of carrying 
our heavy load for half an hour each day 
it has continued from three to four hours. 
l have further found that I am able to 
figure against gas supply with the much 
disliked Welsbach burner, excepting in the 
case of extremely short-hour burners. 
These have always been recognized as the 
unprofitable consumers, but if they be- 
come customers under the “Foresee” plan, 
they discharge their legitimate obligations 
to the supply company. 

In conclusion | would say that if you 
send a ear of coal, for instance, 10 miles, 
for which you pay 65 cents per ton, you 
pay six and one-half cents per ton per 
mile. If you increase the distance to 
20 miles and pay 80 cents per ton, 
you pay four cents per ton per mile. 
So. it is with the consumer under this 
plan; if he demands, say, a 10-lamp capac- 
ity, and you earry his load on your station 
while he uses 100 kilowatt-hours per an- 
num, he pays $30; at the rate of 80 cents 
per unit; if you carry his load 10 times 
as long, he uses 1,000 kilowatt-hours, and 
pavs $75; at the rate of seven and one- 
half cents per unit. In accordance with 
the amount of current used with a given 
capacity, the rate is automatically ad- 
justed. 

The author does not claim entirely orig- 
inal ideas, but rather endeavors to show 
how he has developed and put into prac- 
tice his plan of charging, which he be- 
lieves ig based upon well-recognized 
theories. 
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THE TRANSMISSION OF CURRENT AT 
HIGH POTLNIIAL IN NEW YORK 
cIry.* 


BY CALVIN W. RICE. 


In America, the most acceptable system 
in cities is the low-tension Edison, 220- 
volt, direct-current, three-wire system. 
This svstem is the one best adapted to 
miscellancous lighting, power and indus- 
trial work. The value of a power business 
in connection with lighting is recognized 
by all, and as there are in the market a 
score or more makes of direct-current mo- 
tors, each manufacturer is therefore an 
agent of the light and power company. 

The system requires substations at fre- 
quent intervals, determined by the relative 
cost of transmission system loss in same 
and station equipment. As steam stations 


ethey have less economy than central sta- 


tions, and are sometimes placed where they 
are somewhat objectionable to residents. 

The perfection of the rotary converter 
has been a great factor in the ability to 
meet the desire to generate power in a large 
central station located with advantage to 
coal and water. 

With the revolving-ficld generator came 
the ability to generate current directly at 
high potential. It was thus rendered pos- 
sible to do away with step-up transformers 
for all ordinary potentials and transmis- 
sions. 

Accompanving this advance was the de- 
velopment of switching and safety devices 
for high potentials. 

Thus we have in outline a perfected sys- 
tem, namely, the generation of current in 
one large station favorably located, its 
transmission to substations, and local dis- 
tribution from cach such centre. 

In New York, the above system is also 
adopted for pure power, that is, railway 
work, as well as for combined lighting and 
power. 

The Kast River side of New York has 
been selected for the sites of the four power 
stations now building. These are located 
at Thirty-ninth street, New York Gas and 
Electrice Light, Heat and Power Company; 
Seventy-fifth street, Manhattan Elevated 
Railroad ; Nincty-sixth street, Metropolitan 
Street Railway, and at the northern limits 
of Manhattan Island, near Spuvten Duv- 
vil, for the Third Avenue Railroad sta- 
tion. In all of these stations large direct- 
connected units are employed, generating 
the transmission voltage. 

The generators in all are of the three- 
phase, revolving-field type, 25 eveles, 75 
revolutions, 

The Third Avenue station, the Metro- 


*A paper reat before the National Electric Light 
Association, Niagara Falls, May 22, 1901, 
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politan, and the New York Gas, generate 
at 6,600 and the Manhattan at 11,000 
volts. 

The transmission in each case will be in 
three-conductor cable laid in subways, 
three-inch duct in three systems, and three 
and one-half inch in the case of the Man- 
hattan. In each system, also, the trans- 
missions will be to substations with step- 
down transformers and rotary converters. 

The potential of the outers of the Edi- 
son three-wire system is 270 volts nominal, 
and for the railway work 550 to 600 volts. 

The frequency of 25 cycles admits 
of satisfactory design in the rotary 
converter, which ts one of the essentials of 
the system. Low frequency is also pre- 
ferable, as all the generators are direct- 
connected to Corliss type engines. On the 
other hand, it does not admit of successful 
lighting in either incandescent or are, with 
the possible exception of:the street series 
incandescent lighting. 

The above shows the points in common 
to all stations. We will, however, now 
speak particularly of the largest station, 
that of the New York Gas Company. 

Before going to the description of the 
central station—which, by the way, will 
have the largest capacity of any in the 
world, and more than the completed 
20-whec] plant of the Cataract Power 
Company at Niagara— it is well to state 
that the whole system now being installed 
was planned several years ago. 

As early as 1896, the Edison company 
installed motor-generators in a cellar, at 
the corner of Fifth avenue and Seventy- 
second street. These were 240-kilowatt 
synchronous two-phase motors, direct- 
connected at either end to 100-kilowatt, 
135-volt Edison bipolar generators. This 
was the first step in New York city in the 
development of the present substation em- 
ploving rotary converters. 

In 1898, two-phase, 200-kilowatt rotary 
converters were installed in the Eighty- 
third street station, and later, in that same 
vear, three-phase rotary converters were 
placed in the Duane street and Thirty- 
ninth street stations, so that energy could 
be transferred at 6,600 volts alternating 
between the districts. 

The efficiency transmitting 1,000 kilo- 
watts, the full load of a rotary, from the 
direct-current switchboard at one generat- 
ing station, including all transformers and 
line loss, to the direct-current switchboard 
at the receiving station, is 81 per cent. 
This shows the practical economy of a 
flexible system. 

By this means the Duane street station, 
which is situated at the southerly end of 
the island, can follow the load as it moves 
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uptown with the people as they go from 
business to their homes, and then to the 
stores and theatres. A very high load 
factor is thus obtained throughout the 
year. 

The waterside station occupies the block 
between Thirty-cighth and Thirty-ninth 
streets on First avenue down to the East 
River. It is situated at nearly the geo- 
graphical centre of distribution. 

The area covered measures 272 feet by 
197 feet, so that with its ultimate capacity 
of 125,000 horse-power they will have a 
horse-power for every 0.43 square foot, and 
in this respect will have not only the larg- 
est station, but also the most economical 
of space. 

The equipment will be 16 direct-con- 
nected units. The engines will be 5,200 
horse-power at most economical cutoff, and 
will have a maximum capacity of 8,000 
horse-power. They will be vertical, three- 
cylinder, compound-condensing, taking 
steam at from 175 to 200 pounds. 

The generators will be 3,500 to 4,500 
kilowatts at 6,600 volts, and will have a 
regulation of eight per cent, and on short- 
circuit will give about three times full-load 
current. These characteristics of regula- 
tion and high self-induction insure smooth 
running and good synchronizing ability. 

Steam will be supplied from 56 water- 
tube boilers, 650 horse-power each. Each 
boiler will be equipped with mechanical 
stokers. The boilers will occupy two 
floors of the boiler house; the coal bunker, 
with a storage capacity of approximately 
10,000 tons, being located immediately 
above the boilers. 

There will be four steel stacks, about 200 
feet high and 19 feet internal diameter. 
These will be supplemented by fan blowers 
for forced draught. 

Condensing water for the engines will 
be supplied from East River through a 
main exterior intake tunnel 10 feet in 
diameter. This tunnel will be divided at 
the building line into two eight-foot tun- 
nels, which will run under the two rows 
of engines. The discharge tunnel will be 
placed just above the intake tunnel. 

The switchboard will be distributed in 
galleries. 

Single conductor cables will be led out 
from ducts in the foundations of the gen- 
erators and will go to electrically operated 
oil switches situated on the first gallery. 
From there cables will go to the selector 
air switches on the top gallery. These 
selector switches will be operated by hand 
and are to be used as a safety in an 
emergency when the oil switch fails to 
act. 

As there will be 16 units, so there will be 
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16 banks of oil switches. In between each 
group of three oil switches, one for 
cach phase, will be the transformers for the 
instruments, voltmeters and ammeters. 

On the top gallery the grouping of the 
switchboards will be such that it will be 
physically possible for one man to control 
the entire situation. Of course, two men will 
be on duty at all times, as a matter of prac- 
tical operation, but it is interesting to note 
that the switches will be so grouped with 
their instruments that one man can handle 
the situation. 

The governing control of each engine 
will be manipulated also from this point, 
and one will be able to vary the cutoff from 
20 per cent to 45 per cent, or the speed 
two and one-half per cent each way from 
normal. 

The cables for the transmission are lead- 
covered, three-conductor, 250,000 circular 
mils. At first only rubber was used, but 
this last season paper was tried, so that 
now it is about equally divided, there be- 
ing about 25 miles of each. 

In the rubber cable each conductor is 
insulated with six thirty-seconds of an inch 
rubber insulating wall. The three con- 
ductors are then laid with jute and made 
into a cable of circular section and another 
jacket of rubber put on, four thirty-seconds 
of an inch in thickness. The rubber com- 
pound is 30 per cent pure Para. The lead 
is one-eighth inch thick, three per cent tin, 
but with no outside coating of tin. This 
gives a cable two and five-eighth inches 
outside diameter, and the experience from 
laying 50 miles of cable would indicate 
that this is the largest practical cable that 
can be installed in a commercial three-inch 
duct. 

The insulation resistance required on 
the rubber cable was 1,000 megohms per 
mile, measured either between conductors 
or between conductor and lead. The com- 
pleted cable was tested to 20,000 volts in 
the ducts. 

The paper cable was similar, but with two 
thirty-seconds inch more insulation in the 
outer jacket, making 12 thirty-seconds inch 
insulating wall in all directions. Insula- 
tion resistance required on this was 400 
megohms per mile. 

The paper cable measured two and 
eleven-sixteenth inches outside diameter, 
and although it has all been installed, yet 
it was done with difficulty ; and one would 
not advise attempting it again, as it was 
a great mechanical strain on the cable. 
The natural question in the minds of 
many is, which is better? It is proper 
to say that satisfaction has been obtained 
with both. 

The number of conductors at present in- 


661 


stalled is such that at no point in the sys- 
tem is there more than five per cent actual 
drop in any feeder. As 40,000 feet is the 
longest, it happens that the five per cent 
limit on drop at that distance is reached at 
the maximum ampere capacity of the 
eable, which is about 225 amperes, or a lit- 
tle over 2.250 kilowatts. This gives a 
little over two watts per duct foot, which 
is also a limit in subway work. Were there 
a larger number of ducts in one trench, 
even two watts per duct foot could not be 
allowed. 

Cables are allowed sufficient slack to be 
carefully racked on the sides of the man- 
holes. The outside of the cables is 
wrapped with asbestos and steel tape, so 
that in the event of one cable failing it 
will not melt the lead and insulation off its 
neighboring cables. This covering, com- 
plete, costs about -$5 per cable per manhole. 

At the substations the cables go to mar- 
ble switchboards, each circuit being sepa- 
rated by septums from its neighbor. Each 
circuit is provided with safety devices. 
The switchboard cables lead to the air-blast 
transformers, which are connected in to 
give a double delta or six-phase relation 
on the secondary. 

The rotaries are six-phase, as it is agreed 
that their action is better, less armature 
heating, and the amperage led into each 
collector ring is reduced. 

Between the statics and the rotary are 
the induction regulators. These regu- 
lators have about 13 per cent of the ca- 
pacity of the rotary, as a potential regu- 
lation of 30 volts is required either way of 
normal, which is 270. 

Only two sizes of rotaries are used, 500- 
kilowatt and 1,000-kilowatt. 

An interesting feature of the entire sys- 
tem is that all translating devices are in 
multiple; that is, all rotaries, in whatever 
location, are in multiple on the alternat- 
ing-current side with the generators at the 
central station and with every other rotary 
in the substation. On the direct-current 
side every rotary is in multiple with every 
other rotary, direct-current generator or 
storage battery. 

By means of the field rheostat all 
rotaries are operated at minimum input, 
which gives a power factor of one to the 
system. | 

Floating on the system in almost all of 
the rotary and substations are storage bat- 
teries. ‘The most common unit is one of 
150 cells, having a capacity of 2,000 am- 
peres discharge for one hour. 

The completeness of the system is shown 
by the uniformity of potential and con- 
tinuity of service. It is considerably over 
10 years since there has been an interrup- 
tion of service. ad] 
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In the present day of great development 
in all lines of station apparatus, no detail 
has been so neglected by the average man- 
ager as the taking and developing of sta- 
tion data; often despised by managers of 
plants of certain magnitude, some are ap- 
parently successful without it, but the sta- 
tion log can not but bear fruit in many 
ways. 

Important among these is the encour- 
agement it gives to the operatives—fire- 
men and engineers, and other station men 
—who, it must be remembered, are not like 
“dumb, driven cattle,’ but do their best 
work when they know the results of their 
efforts are recorded to their credit. It is 
a most healthful sign when the operatives 
evince great interest in the records. 

On the other hand, central-station rec- 
ords are avoided because of cumbersome 
methods, of the expense of collecting a 
mass of data, and the work of putting it 
into intelligent shape; and further, unless 
the work is carried to the greatest detail 
the story it unfolds is generally of very 
doubtful value. 

It is the object of the writer to point 
out a simple and effective method of tabu- 
lating these data in a station of great 
variety of loads, which for the past two 
years has taught a valuable lesson of waste 
and how to prevent it, of leaks and how 
to choke them a bit, and has, on the whole, 
certainly been of material advantage in 
the operation of one of the smaller sta- 
tions. 

The simplicity of taking load charts de- 
pends altogether upon the character of the 
load. In the smaller central stations, 
where we find all the different character- 
istics of arc and incandescent and motor 
loads, and both alternating and direct 
current, the task becomes somewhat com- 
plex, and requires some ingenuity to get a 
load diagram that is at once simple and 
intelligible. 

Automatic recording instruments have 
certainly attained a marked efficiency, and 
in large stations, and where the output is 
of one class, especially on railway power 
plants, will soon be as essential a part of 
the plant as the indicating instruments; 
but where the variety of loads is great and 
the number of instruments consequently 
multiphes, and the output is small, the 
cost of recording instruments becomes ex- 
tremely large and puts them beyond our 
reach. 


* Extracts from a papar read before the National Elec- 
tric Light Association, May 22, 1901. 
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The common methods of recording the 
output of a plant are: 

First. To put down the readings on the 
indicators by figures. These convey no idea 
of the character of the output without be- 
ing again plotted into curves and integrat- 
ed into the mean values, which requires 
an enormous amount of clerical labor, and 
for this reason many times they are not 
worked up. Again, they do not indicate 
immediately the character of the load 
chart, which is essential because the facts 
that are to be shown are just as important 
to the engineer operating at the time as to 
the manager of the plant. 

Second. The cross-section load diagram 
plotted at the switchboard. This tells its 
story at once and the integrated values 
may be computed by a planimeter. The 
disadvantages of such a chart are the ex- 
pense of the cross-section diagrams, that 
any changes in the character of the load 
require new diagrams, and the difficulty 
of arranging them with a common ordi- 
nate, because of the different loads to be 
plotted. 

In the load diagram to be described, 
a degree of accuracy and completeness is 
claimed with only ordinary facilities and 
without expense, and kept by the regular 
station force. 

In this station we have divided the data 
into two classes: First, the load diagrams, 
which show the output of the station, and 
second, the subdivisions of the diagrams 
ur loads on the different dynamos and cir, 
cuits; in other words, the distribution of 
the load within the station. 

The latter data are set down in figures 
as not sufficiently important to be plotted 
on the load curves, or to be integrated, 
but quite useful in determining the sequel 
to results shown in the diagram. 

The general arrangement of the ap- 
paratus is as shown in the illustration. 
It consists, first, of a board with a paral- 
lel slide ruler operated by means of cords 
on wooden pulleys. The sheet is fastened 
in position by means of small spring 
clamps. On the left side the whole 
length of the sheet is the index or scale. 
The sheet is of light bond paper sufficient- 
ly thin so that blue prints can be taken 
directly in case reproductions are desired. 
The top half is left vacant for the load 
curves; across the middle is the datum 
line divided in 24 parts and numbered 
from one to twelve P. M., and from one to 
twelve A.M. These parts are subdivided 
into three parts each, for 20-minute read- 
ings. 

In the bottom half, vertical rulings at 
each hour below the datum line divide the 
horizontal rulings, numbered from one to 
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thirty-six, into hourly spaces for the in- 
dividual dynamos, and other hourly read- 
ings to be taken, and marked in the squares 
as shown. 

Below these are spaces to record number 
of arc lamps on each circuit and the ma- 
chines on which the circuits are run; also 
for municipal incandescent service circuits 
and the dynamos on which they are run, 
together with the time the different cir- 
cuits are lighted. 

We further have a schedule for the sev- 
eral wattmeter readings that are taken on 
the gallery. 

To the right hand is the space to be 
filled out with the mean readings and 
maximum loads on each system, and the 
remarks of trouble or other reports to be 
made by the engineer. Below, on the 
right-hand corner is the résumé of the 
total loads, etc., of the station, the sig- 
natures of the engineers, firemen and gal- 
lerymen, and lastly the date. The last is 
convenient in turning over a number of 
diagrams to find any particular date or 
any particular load. 

The index is fastened to the side of the 
board, as shown in the photograph, under 
a piece of transparent celluloid to avoid 
wear. 

Above the datum line there is a scale 
of ordinates for each load on the station. 
These scales are laid out in proportion to 
the common ordinate of kilowatts at the 
lamps, which is shown in the last scale. 
For instance, first is the scale that is fig- 
ured at 470 watts for each arc lamp; next 
is the alternating-current load in amperes 
at 2,500 volts; lastly, the low tension, 
which is figured at 236 volts at the lamps. 

Below the datum line and to the left, 
is the explanation of each line, numbered 
the same as on the sheet, and the hourly 
readings for the different dynamos and 
loads on the different circuits to be therein 
recorded. 

Should any changes be made in the 
plant arrangement and provision made 
therefor on the load chart, a new scale 
of indexes may be made and old sheets 
used. 

The parallel ruler is laid off exactly as 
the datum line, in 24 hourly divisions and 
subdivided into 20 minutes. 

In operation the galleryman lays the 
sheet on the board; puts the ruler on the 
datum line of the index, and places the 
sheet so that the datum line and hours ot 
the shcet coincide with the top of the 
ruler; clamps it in position with the spring 
clamps. 

He reads the loads to be recorded every 
20 minutes on the several systems; runs 
his ruler to the point indicated for the 
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load, on the proper index, makes a point 
and circumscribes it with the figure repre- 
senting that curve—a circle for the total 
incandescent load, a cross for the total 
direct-current dynamo loads, a square for 
the alternating load, and a triangle for 
the arc load. As these points are recorded 
he connects them with a light line, and 
cross-sections the output from the stor- 
age battery horizontally and the intake 
vertically. 

At the end of the 24 hours the load 
sheet is duly signed and sent into the 
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ELECTRICAL REVIEW 


the station during last fall. They are of 
value as showing the good as well as the 
bad operation. 

The time required in recording is very 
slight, as the attendant has many other 
duties. It is also of great value, as it in- 
sures the station of the constant services 
of the attendant, who must keep wide 
awake for this service, which it is difficult 
for him to reproduce unless taken regular- 
ly from the instruments. All of the work 
is done mechanically, and requires no ex- 
pert or supervision whatever after the 


METHOD OF MAKING STATION Loap DIAGRAMS. 


office; the mean loads are calculated by 
means of a planimeter and duplicate 
board. To make all the calculations on 
any one of the sheets, including meter 
records on a number of wattmeters, the in- 
take of rotary transformers and the re- 
ceiving boards from a water-power trans- 
mission plant, requires considerably less 
than one-half hour of one of the clerks in 
the office. 

The load diagrams shown are taken iil 
random, and include the heaviest loads on 


clerk in the office has been drilled in the 
use of the planimeter, by which he does 
the averaging, and the benefit of the work 
has certainly many times exceeded the 
cost in arranging instruments and de- 
vising methods to take these data. 

The station, it will be seen, is far from 
an economical plant; but even in such 
stations great saving is shown by the care- 
ful scrutiny of their records and the 
knowledge of the employés that these rec- 
ords are carefully taken and bad work is 
condemned, while good work is recorded 
to their advantage. 
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Thomson Astatic Instruments. 


Astatic instruments have usually been 
constructed by doubling the movable parts, 
either magnet or coil. The Thomson 
astatic instrument is constructed on a 
radically different principle. It is a di- 
rect-current instrument with electromag- 
nets and a light movable coil which re- 
ceives the current from its extremely flex- 
ible leads the torque of which is negligible. 
The controlling torque of the instrument 
is due to a piece of magnetic material 
fastened to the same shaft on which the 
movable coil is fixed. When the needle 
points to zero the greater length of the 
magnetic control piece is in the direction 
from one pole to the other. When the 
instrument is connected to the circuit the 
movable coil receives current and over- 
coming the controlling force of the control 
piece causes a deflection. 

If the field of the magnet is changed 


by any cause whatever the controlling 
force changes in the same proportion as 
the deflecting force and the deflection is 
left unchanged. 

< 
Annual Meeting of the General Electric 


Company. 


The annual meeting of the General 
Electric Company was held May 14. The 
report, which the ELECTRICAL REVIEW 
summarized recently, was presented and 
showed a highly prosperous condition. 

Directors were elected for the ensuing 
year as follows, Frederick P. Fish being 
chosen in place of Thomas A. Edison, who 
had requested that his resignation be ac- 
cepted as he could not give attention to 
the affairs of the company as a director: 
C. A. Coffin, Gordon Abbott, Oliver Ames, 
T. Jefferson Coolidge, Jr., Frederick P. 
Fish, George P. Gardener, Eugene Grif- 
fin, Henry L. Higginson, J. Pierpont Mor- 
gan, J. P. Ord, Robert Treat Paine, 2d, 


George Foster Peabody, Charles Steele. 
It is expected that shareholders of the 

company will shortly receive valuable 

rights respecting the readjustment of the 

capital stock of the company. 

ko Aa 


Underground Wires in Newark, N. J. 


The United States Electric Company, 
by agreement with the authorities of 
Newark, N. J., has begun to place all its 
electric wires underground. The oper- 
ation will take about two years and cost 
over $500,000. 


— 

Telegraph Poles Burned in Michigan. 
Fire recently destroyed 100,000 cedar 
telegraph poles belonging to the Western 
Union Telegraph Company on the west 
bank of the Rouge River at Delray, Mich. 
The poles were valued at about $600,000. 
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Electrical 
Patents 


An electrical laundrying device is one 
of the latest improvements in this art. It 
consists of a tank made of suitabie non- 
conducting material within which the 
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ELECTRICAL REVIEW 


arms of the yoke is a cylindrical casing 
which contains the motor. This casing is 
made of sheet metal, and has its ends 
closed by detachable caps. The motor is 
of very simple construction, comprising 
a frame carrying a pair of longitudinally 
arranged parallel fields, the pole-pieces 
of which are arranged in opposite rela- 
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APPARATUS FOR ELECTRICAL LAUNDRY WORK. 


clothing or other fabrics to be cleansed are 
placed. Perforated pipes are arranged 
longitudinally within the bottom of the 
tank and are connected with a suitable 
electric current. Over these pipes is 
placed a screen that holds the articles to 
be cleansed from direct contact with the 
same. The operation will be rzadily ap- 
parent: The articles are placed upon the 
screen and the pipes placed in the 
electrical circuit. The inventor claims 
that any ordinary tank, with a current 
of from two and one-half to five volts and 
from 800 to 1,500 amperes, will operate 
to heat the solution employed and cleanse 
the clothing in fifteen minutes. Any solu- 
tion may be employed; either water alone, 
or a very weak alkaline solution such as 
sal soda, borax or the like. Mr. George 
D. Burton, of Boston, Mass., is the in- 
ventor of this apparatus. 

Messrs. Edward R. Post and Frederick 
Wright, of Newburgh, N. Y., have been 
granted a patent on a novel portable elec- 
tric fan, which is especially designed for 
use in connection with dry batteries, al- 
though it will be readily understood that 
the fan may be run by direct current ob- 
tained from any suitable source. In car- 
rying out the invention, a base is provided 
having an upstanding shank which car- 
ries at its upper end a substantial U- 
shaped yoke. Pivoted to and between the 


tion near the front end of the casing. A 
stem is arranged longitudinally between 
the pole-pieces and upon this stem is 


rotatably mounted a hollow shaft which , 


projects through the end of the casing, 


PORTABLE ELECTRIC FAN. 


and carries the armature body and the 
fan. The motor and frame are held in 
place by rubber packing-strips, which 
serve as cushions to absorb the vibrations 
and thus obviate rattling or noise. The 
motor is thus rendered practically noise- 
less in its operation, and the strips also 
serve the function of insulating the motor 


completely from its metallic casing or 
shelf. 
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A novel manner of inswating the wires 
for solenoid or other electrical coils has 
been devised by Mr. John A. Heany, of 
Philadelphia, Pa. In this structure a core 
of asbestos or other non-combustible insu- 
lating material is provided, and the first 
layer of wire wound tightly upon the 
same, preferably, so as to sink or imbed 
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MANUFACTURE OF COILS. 


itself to a more or less extent therein. 
Uncovered or naked wire is employed and 
the spaces between the coils as well as the 
exposed surface of the wire are completely 
filled and covered with a paste or cement 
consisting of a non-combustible insulating 
and water-proof mixture, the principal in- 
gredients of which are a suitable oxide 
and sodium silicate, or its equivalent, as 
a binding agent, which mixture readily 
hardens and unites or cements with the 
wire, and under heat will not peel or crack 
off. Another layer is wound upam this 
covering and the process is repeated until 
a coil of suitable size is cbtained. 

Mr. George B. Millen, of San Francisco, 
Cal., has been granted a patent on a sım- 
ple device to prevent the removal of in- 
candescent lamps from their sockets. To 
this end he arranges a spring spur upon 


Non-REMOVABLE LAMP. 


the metallic foot trimming of the lamp, 
this spur being formed by drawing out 
one of the threads and cutting it. An 
opening is made in the wall of the socket, 
and when the foot of the lamp is screw 

therein the spur will engage in the open- 
ing and prevent the reverse rotation. The 
opeming, however, in the socket is made 


entirely- through the walls so that by in- 
serting a pencil or other device the spur 
may be = 3 a and the bulb may 

\ , 


kp, removed. 
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Annual Meeting of the American 
Institute of Electrical Engineers. 


Gift of the Latimer Clark Library to the Institute—Election of Officers—The Edison 
Storage Battery Described by Dr. A. E. Kennelly. 


The American Institute of Electrical 
Engineers held its annual meeting in New 
York city on May 21. 

President Carl Hering, who was in the 
chair, announced the valuable gift to the 
association by Dr. Schuyler S. Wheeler, 
of the Latimer Clark technical library. 


Dr. Wheeler’s letter to the Institute is as 


follows: 


To the Council and Members: 

It is my privilege to be able to announce 
the completion of negotiations by which I 
have become the possessor of the very re- 
markable collection of electrical books of 
the late Mr. Latimer Clark, of London. 

My object in securing this collection was 
to present the books to our Institute and 
make it the custodian of the most complete 
electrical library in the world, as well as to 
stimulate such interest that the Institute 
may in time own a permanent home in New 
York. 

The assurances received from those who 
have cooperated with me in this undertak- 
ing, that the collection is very complete and 
includes practically every known publication 
in the English language previous to 1886, on 
magnetism, electricity, galvanism, the lode- 
stone, mariner’s compass, etc., have been 
more than verified by my own examination 
of the books since their arrival in this coun- 
try. There are among its 7,000 titles many 
books which are not to be found in either of 
the famous libraries with which it has been 
compared, and I find that there are even 
some of the very earliest examples of print- 
ing. 

I have always been a strong believer in 
the principle that every professional man 
is under obligation to contribute in some 
way to the welfare of the profession in which 
he is engaged, and in obedience to this idea 
I now desire to present this library to you 
complete, reserving to myself only the photo- 
graphs, autographs and such duplicate books 
as I may add to my own collection without 
detracting from the completeness of the 
library. 

As an early contributor to the Institute 
and one of the original members of its build- 
ing committee, I am interested in securing 
for it permanent headquarters and adding to 
its importance, dignity and strength. It is 
my desire that the Institute accept the 
library and through its library committee 
and a suitable librarian administer it in 
such way as to make it generally useful, and 
I hope that the possession of these books 
will add to the Institute’s prestige. 

I am inclined not to suggest rules for the 
management of the library, believing that 
those who are in charge from time to time 
are in the best position to know what is 
desirable, but in order to fix its general char- 
acter, and secure its permanence, I con- 
dition the gift upon the acceptance by the 
Institute of the following provisions: 

First. The library to be kept Insured against 
loss by fire as fully as it may be practicable to 
determine its value, and an annual appropriation 
of $1,500 to be provided for its maintenance. 

Second. A complete catalogue raisonne to be 
published in the name of the Institute, reciting 
the conditions of gift and explaining the features 
of interest of each book for the convenience and 
information of members. This catalogue to be 
prepared at once and a bound copy of it to be 
pices. In the hands of each member of the In- 


Third. The library to be In charge and control 
of a library board or committee, made up of mem- 


bers of the Institute, and not more than one-quar- 
ter of the whole number of members of this com- 
mittee to be allied with any one commercial or 
other interest. 

Fourth. The library to remain in New York city 
and to be a reference library, free to all, includ- 
ing non-members, anu available for consultation 
at least three days In the week and some even- 
ings and some Sundays, as soon as the Institute 
is in permanent quarters. 

Fifth. Rare books—that is, books which it Is 
practicably impossible to replace—to be exhiblted 
under glass with suitable explanatory cards and 
to be subject to closer examination only at the 
library and upon suitable introduction of the 
visitor to the iibrary committee or their repre- 
sentative, the librarian, and under such other pre- 
cautions as will positively assure the preservation 
and safety of the books. 

And further, it is my earnest desire that 
the Institute shall, within five years, raise 
a sufficient funu by subscription, and pro- 
vide itself with a permanent home for its 
meetings and library, and that this home 
shall be centrally located, reasonably safe 
from fire and not heavily mortgaged. 

In case of the failure of the Institute to 
comply with the substance or spirit of these 
conditions, or with the desire expressed 
above for a permanent home, the library 
shall revert to me or my heirs or assigns. 

Having in view the sole purpose of en- 
couraging the Institute to attain the position 
which I feel sure all of its members desire, 
I have sought to name conditions easily 


within its reach. 
SCHUYLER SKAATS WHEELER. 


Ampere, N. J., May 17, 1901. 

THE LATIMER CLARK LIBRARY. 

The library presented to the Ameri- 
can Institute of Electrical Engineers, 
through the munificence of Dr. Schuyler 
S. Wheeler, was collected by the late Mr. 
Latimer Clark, one of the foremost of 
English electrical engineers. Dr. Wheeler 
secured by purchase the rights belonging 
to Mr. Clark’s estate in the library itself, 
and also in all the collection of photo- 
graphs, autographs, manuscripts, etc., in 
connection with it. 

The library is unique in its complete- 
ness and the fulness of its collection of 
early scientific works. The subjoined list 
of a few of the ancient works is republished 
from our London contemporary, En- 
gineering: 

1473. Vincentii Bellovacensis. “Speculum Nat- 
urale.” (Containing the earliest printed allusion 
to the polarity of the magnetized needle and its 
use for the purpose of navigation.) 

1478 and 1490. Sacrobosco, as well as the 1518 


“Sphaera Mundi, cum oratione de laudibus as- 
trologiae. . . .” 

1485. Alchabitius. 
etarum.” 

1491. Albertus Magnus; also the 1513 and 1519 
editions. 

1503. Ficini, Marsilll. “De Sole et luminae.” 

1510. Leonardi, Camilli. “Speculum Lapidum.” 

1515. Lulli, Raymundi. “Arbor Scientiae,” and 
also the 1541 edition. 

1517. “Polydori Vergilii urbinatis de inventori- 
bus zerum. Libri tres.” 

1518. Glanville, B. “Le proprietaire des choses,” 
and also the 1519 copy which was at one time the 
property of Lord Stuart de Rothesay. 

1520. Solinus. containing the celebrated map of 
P. Apianus, whereon the name “America” first 


“Liber -isagoercus de plan- 


appears. 

527. Fanti, 8. “Triompho di fortuna . . . 
per scienza naturale come per astrologia.” (This 
s a most curious work, containing the pretended 


answers, by this fortune-teller, to 72 questions— 
all apparently calculated according to astrology.) 


1528. Homer. A most gorgeous copy. 

1531. Marbodeus. 

1532. Koebel, yacob. ‘‘Astrolabii declaratio ... 
non modo astrologis. medicis .. .” 

1534. Peurbachius, G. ‘Novae theoricae plan- 
etarum.” 

1535. Stoeffler. 

1537. Mardus. 

1539. “Pomponius Mela De Situ Orbis.” 

1539. tardan, Hieron. “Practica arithmeticae 
et mesurandi singularia.” (The library also con- 
tains Cardan’s ‘Ve Subtilltate,’’ Lib. xxi, of 1551.) 

1541. Ptolemasi, C. ‘‘Geographical Enarrationis 
libri octo. . . .” Also the 1562 edition. 

1543. “Nicolai Copernici Torinensis, de revolu- 
tionibus orbium coelestium.” Aiso the Amstel edi- 
tion of 1617. 

1544. Hartmann, Geo. “Entdeckte (obwohl un- 
volikommen) diamag.” 

1545. Apianus. 

1545. Pontano. 

1546. Polandus. 

1546. Alfraganus Astronomus. “Compendium.” 
(By the learned Arabian, Mohammed ben Ketir el 
Fergani.) 

1546. Blondus, M. A. “De Ventis de Naviga- 
tione.” (This is one of the earliest tracts on 
navigation, and one of the rarest books concern- 
ing America. In it the mariners compass is 
called “Pixis vel buxolus.”’ ) 

1546. Brunetto Latini. “Retorica in volgar Fior- 
entino.” (This is a translation of Cicero’s first 
book, “De Inventione.’’) 

1547. Proelus. 

1549. Affaytatus, Fortun!. ‘‘Physicae ac as- 
tronomicae considerationes.”’ (Mr. Clark notes 
that ‘“Affaytatus was the first to publish the 
declination of the magnetized needle. The credit 
of this has been usually ascribed to Robert Nor- 
man, in his ‘Newe Attractive,’ 1581. George Hart- 
man had, however, observed the phenomenon at 
a still earlier date.’’) 

1551. Cortes, Martin. “Breve compendio de la 
esfera y de la arte navegar.” (Salra remarks 
3768 II, that in this, the tirst, edition is recorded 
the earliest notice of the declination, already 
claimed for Affaytatus.) 

i P Gesner, Conrad. “De raris et admirandis 
erbis.” 

1555. Medina, P. de. “L’arte de navegar, .. .” 
the sixth book of which treats of the compass. 
(The library also has the French edition of 1569.) 

1557. Zwingero. ‘‘Scrutinum magnetis.” 

1558. Petrus Peregrinus. “De Magnete, seu 
Rota perpetui motus, libellus.” (This small quarto 
tract of 43 pages is the earliest known work 
treating especially of magnetism, and is unques- 
tionably the rarest.) 

1558. Porta, J. B. “Magiae Naturalis.” (This 
is the first editlon of ‘‘one of the most celebrated 
works in the history of science.” There are, be- 
sides, seven different editions in the library.) 

1560. “Procli, in primum Euclidis Elementorum 
Iibrum commentari.’ 

1562. Taisnieril, Jo. “Opusculum perpetua mem- 
oria dignissimum, de natura magnetis et ejus 
effectibųs.” (This is the second earliest published 
work on magnetism, and contains Illustrated 
varieties In the form of the compass. The libra- 
ry also possesses the editions of 1559 and 1560.) 

1565 Cusa, Nic de. “Opera.” 

1566. Nonius, P. “Opera ... instrumenta artis 
navigandi ..."” 

1569. Danti, E. “Trattato dell’ uso e della 
fabbrica dell’ astrolobio.” (Danti was the first 
maker of a dial sufficiently large to correctly fix 
the equinoxes and solstices, and also constructed 
the large dial at Florence, described by Lalande 
in his ‘‘Astronomie.”’) 

1571. Baccius, A. “De thermis, de aquarum 
natura ... cum terris, ignibus, metallis ...” 

1581. Norman, Robert. “The Newe Attractive.” 
(This is the first edition, in black letter, from 
which the Berlin facsimile was made, describing 
Norman’s discovery of the dip of the magnetic 
needle. It Is the earliest English work on the 
magnet. The library possesses also the edition 
of 1596 and the 1720 copy.) 

1585. Borough, William. “A discourse on the 
variation of the Compas or Magneticall Needle 
. . . and is to be annexed to the new Attractive 
of R. N. (Robert Norman), 1581.” 

1588 Gallucius, Joa. Paulus. “Theatrum mundi 
et temporis . . . geographica ad navigationem.” 

1597. Barlowe, William. “The Navigator's Sup- 
ply.” (“This very scarce old tract on navigation 
er aia with a full description of the com- 
pass.’ 

1600. Gilbert, Willlam. ‘De caret irae ... et 
de magno magnete tellure . . .” (“Gilbert is just- 
ly regarded as the founder of the sciences of 
In the libra will 
also be found the Gilberts of 1628, 1688 and 


1600. De Sunde (i. e., Daniel Schwenter). 
“Steganologia and Steganographia.” (Mr. Clark 
notes that “De Sunde gives a more interesting 
description of the magnetic telegraph than any 
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other writer. lIe calls the attention of his corre- 
spondent by ringing bells by means of bar mag- 
nets. His needles are also moved by bar magnets, 
und the letters are formed by one, two or three 
strokes to the right or to the left, as in Cooke and 
W heatstone’s aye) 

1602. Blundevile, Thomas. ‘Theoriques of the 
seven planets ....and descriptions of Dr. Gil- 
berts two instruments for seamen finding the 
latitude.” 

1609. Kepler, J. “Astronomia nova.” (One ofthe 
most prominent works on astronomy ever published. 
T the library will also be found the 1650 edi- 
tion. 

1613. Ridley, Mark. ‘Treatise of magnetical 
bodies and motions.” 

1616. Barlowe, William. “Magneticall Adver- 
tisements and properties of the loadstone.” (Two 
copies.) 

1617. Stradae, F. “Prolusiones Academicae.” 
(‘Contains Stradae’s curious verses upon an imag- 
inary telegraph.” ) 

1625. Carpenter, Nath. ‘Geography delineated 
forth in two bookes?’ 

1625. Le Sieur Zacani. “Livee d'arithmetique 

. . un traicte de la boussole.” 

1626. Leurechon, J. (i. e., Van Etten). ‘‘Recrea- 
tion mathematique composee de plusieurs problemes.” 
(Also the English edition of 1674.) 

1627. Fromondi, L. “Meteorologicorum, libri 
sep.” (This is the very scarce first edition which 
is In few libraries. It is not in the British Mus- 
eum, nor is it in the Ronalds Collection. Libri 
Catalogue of 1861, page 325, says that it is a 
work replete with curious information. The pulsa- 
tions of the heart, reckoned at 4,450 for each hour, 
ure employed by the author to calculate the dis- 
tance of thunder.) 

1629. Cabeus. Nicolas. “Philosophia magnetica 
in qua magnetio natura penitus explicatur .. .” 
(“An Important work on the loadstone, in which 
the author confutes the published treatise of Dr. 
Gilbert, of Colchester, and quotes the unedited 
writings of L. Garzoni, who, even before Gilbert, 
had made researches respecting the magnet. A 
curious chapter in this work institutes a com- 
ony, between electrical and waguetical attrac- 
tion.”’ 

1631. Kircher, Ath. “Ars magnesia.” (The 
library contains, likewise, the “Magnes Sive de 
arte magnetica” or 1641, and the ‘““Magneticum 
naturae regnum” of 1667.) 

1632. Galilei, Galileo. "Dialogo sopra i due sis- 
temi del mondo Tolemaico e Copernicano.”” (This 
is the “suppressed” work which brought its author 
tu the dungeons of the Inquisition.) The library 
has also the editions of 1035 and the “Systema 
cosmicum”’ of 1699. 

1635. Gellibrand, tienry. “A discourse mathe- 
matical op the Variation of the Magnetic Needle.” 
Likewise the Berlin reprint of 1897. 

1636. Mr. Blundeville, his exercises. .. 2° (An 
extraordinarily fine copy of 800 pages, partly in 
clear black letter, and containing all the separate 
plates, etc.) 

1636. Schwenter, Daniel. 
Mathematicae.” 

1637. Servius Petrus. 


“Deliciæ Pbhysico- 


“De natura artis que 


miraculis.” 
1644. Mersenne, F. M. “Cogitata Physico- 
Mathematica.” (Contains not only a very inter- 


esting treatise on navigation, but, likewise, many 
letters from leading scientists of that period, not 
elsewhere to be found.) 

1644. De Boot, B. “Le parfaict jouillier.” 
(Also the Latin edition of 1647.) 

1646. Brown, Thomas. “Pseudodoxia Epidem- 
ica.” (This is the tine first edition. The library 
also contains the very scarce "Pseudoloxia” edi- 
tion of 1658.) 

1647. Arrighi, F. “Sapientiae pignus amabile 
philosophia universa.” (Treats ot many sciences 
—astronomy, meteorology, etc.) 

1651. Riccioli, J. B. ‘“Almagestum novum as- 
tronomiam.” 

1657. Turner, Robert. “The notary art of 
Solomon, showing the cabalisticai key of magical 
operations.” (This is the tirst Knglish writer who 
gives a figure of the magnetic dial.) 

1661. Glanvil, J. “The vanity of dogmatizing ”’ 
Also the "Scepsis scientiftica’ of 1665. 

1665. Garzonl, T. ‘La piazza universale di 
tutte le professioni del mondo.” (As its title in- 
dicates, the author has touched upon almost every- 
thing. The work contains articles upon Astron- 
omy, Astrology, Alchemy, Aritumetic, etc.) 

1672. Guericke, Otto von. “Experimenta nova 
Magdeburgica de vacuo spatio.” Contains drawing 
of the earliest form of the electrical machine.) 

1681. A. Kuhlman and A. Kircher. “Epistolata 
de Arte magna.” 

1684. Lanis, F. Tertius de. ‘‘Magisterium nat- 
urae et artis, opus physico-mathematicum.” (“A 
veritable cyclopedia of all sciences connected with 
natural philosophy.” ) 

1685. Frederici, J. B. ‘‘Cryptographia.” (‘Con- 
talns the earliest example of the ‘Morse’ code.’’) 

1695. Hale, Sir Matthew. “Magnetismus mag- 
hus or metaphysical and divine contemplations on 
the magnet or loadstone.” 


Altogether, the Latimer Clark library 
proper embraces 5,498 books and 91 dif- 
ferent periodicals and pamphlets repre- 
senting 1,378 volumes, or a grand total of 
6,876 separate entries. 

The new constitution was adopted after 
discussion. ‘The reports of the secretary 
and treasurer were read and showed a 


total membership of 1,260 and a cash 
balance of $1,451.48. Dr. A. E. Kennelly 


ELECTRICAL REVIEW 


then read his paper on the Edison storage 
battery, as follows: 

I take pleasure in bringing to the notice 
of the Institute, this evening, a novel type 
of storage battery, recently invented by Mr. 
Edison. 

It is well known that the history of the 
storage cell is essentially that of the lead 
cell discovered by Planté in 1860, in which 
lead peroxide is the depolarizing substance. 
An enormous amount of labor has, in the 
aggregate, been expended upon the improve- 
ment of this cell in the hands of experi- 
mentalists. As a result of that labor, the 
storage battery has at last become a recog- 
nized adjunct to direct-current central sta- 
tions, but it has limitations that seem to 
withstand further attempts toward improve- 
ment. Of recent years, hardly any success 
has been met with in the direction of reduc- 
ing its weight for a given energy-storage 
capacity, without detriment to endurance, 
and this weight is the great drawback of the 
storage battery in electric storage traction, 
and has been the principal obstacle to its 
advance in this direction for the past 20 
years. 

In practice, the storage energy per unit 
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TYPE oF METALLIC CELL USED WITH THE 
EDISON STORAGE BATTERY. 


mass of the modern lead battery, is from four 


to six watt-hours per pound of battery (8.8. 


to 13.23 watt-hours per kilogramme). Ex- 
pressed in another way, a battery weighs 
from 124.5 to 186.5 pounds per horse-power- 
hour at its terminals (75.5 to 113.4 kilos 
per kilowatt-hour); or, if its stored energy 
available at terminals were all expended in 
gravitational work, a battery could raise its 
own weight through a vertical distance of 
from two to three miles (3.2 to 4.8 kilo- 
metres). 

While it is possible to increase the 
energy per unit mass by making the elec- 
trodes very light, yet this is always found 
to be followed by a very heavy deterioration. 

Many attempts have also been made to 
perfect storage cells of the alkaline-zincate 
type, but thg great difficulty of depositing 
zine in coherent form from the solution, as 
well as the lack of a depolarizer that shall 
be insoluble in the electrolyte, has stood in 
the way of this cell’s success. 

Mr. Edison set himself the task of finding 
a cell which should possess the following 
advantages: 

1. Absence of deterioration by work. 

2. Large storage capacity per unit of mass. 

3. Capability of being rapidly charged and 
discharged. 

4. Capability of withstanding careless 
treatment. 

5. Inexpensiveness. 

He believes that the cell here shown may 
claim these advantages in a very satisfactory 
degree. 

The negative pole or positive element, cor- 
responding to the zinc of a primary cell or 
the spongy lead of a secondary cell, is iron. 
The positive pole or negative element, cor- 
responding to the carbon of a primary cell 
or lead peroxide of a secondary cell, is a 
superoxide of nickel believed to have the 
formula NiO.. The cell is therefore a nickel- 
iron cell, a name which suggests the struc- 
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tural material—nickel-steel. The electrolyte 
is potash; viz., an aqueous solution contain- 
ing from 10 to 40 per cent by weight, but 
preferably 20 per cent of potassium hydrox- 
ide, the freezing temperature of which is 
20 degrees below zero Fahrenheit or—30 de- 
giees centigrade. 

The initial voltage of discharge after 
recent charge is 1.5 volts. The mean voltage 
of full discharge is approximately 1.1 volts. 
The normal discharging current rate per 
unit area of active element (positive or 
negative) is 60 a or 8.64 ° or 


0.93 a denen. The storage capacity of the 
cell per unit of total mass of the 
cell is 14 watt-hours per pound or 
30.85 watt-hours per kilo. Expressing the 
same statement in another way, the weight 
of battery per unit of electric energy at ter- 
minals is 53.3 pounds per electrical horse- 
power-hour or 32.4 kilos per kilowatt-hour. Or 
the battery gives energy at its terminals suffi- 
cient to lift its own weight through a verti- 
cal distance of approximately 7 miles or 
11.26 kilometres. The mean normal dis- 
charging power-rate per unit mass of total 
cell is 4 watts per pound or 8.82 watts per 
kilo. Corresponding to a normal discharge 
period of three and one-half hours. The cell 
may, however, be discharged at a relatively 
high rate, in approximately one hour. Cor- 
responding to a discharging power-rate per 
unit of total cell mass of 12 watts per pound 
or 26.46 watts per kilo. Charging and dis- 
charging rates are alike. That is to 
say, the cell may be charged at the 
normal rate in three and one-half 
hours; or, it may be charged at a 
relatively high rate in one hour, with no ap- 
parent detriment beyond a somewhat lowered 
electrical charge efficiency. In other words, 
the cell does not appear to be injured by 
over-charging or discharging, and only suf- 
fers in electrical efficiency under such treat- 
ment. 

The positive and negative plates are me- 
chanically alike, and can scarcely be distin- 
guished by the eye. They differ only in the 
chemical contents of their pockets. The 
samples here exhibited, which are intended 
for automobile batteries, illustrate the con- 
struction. Each plate is formed of a com- 
paratively thin sheet of steel, 0.024 inch 
(0.61 mm.) in thickness, out of which rec- 
tangular holes are stamped, so as to leave 
a grid or frame somewhat resembling a 
window-frame. In the plate here shown, 
there are three rows of eight such rec- 
ee holes or recesses, or 24 recesses in 
all. 

Each opening or recess is filled with a 
pocket or snallow box containing the active 
material. These boxes correspond to the 
panes of glass in the window-frame analogy. 
The panes instead of being thinner than the 
frame, as in an actual window, are thicker 
than the frame, or project slightly beyond 
the surface of the steel grid. They are per- 
forated with numerous small holes to admit 
the electrolyte, but entirely conceal the con- 
tained active material from view. All that 
meets the eye, therefore, in any of the plates, 
is the steel frame, and its embedded “win- 
dows” of perforated steel. 

The active material is made in the form of 
rectangular cakes or briquettes, and one such 
briquette is lodged in each pocket or “win- 
dow pane” of the plate. Each of the plates 
shown, therefore, supports, or contains, 24 
briquettes of active material, all in rigid 
contact with its own substance. 

Each briquette is placed in a shallow, 
Closely fitting nickel-plated box of thin per- 
forated crucible steel, cut from a long strip 
of that material 0.003 inch (0.075 mm.) 
thick. A cover or lid of the same material 
is then laid over it, so that the briquette is 
closely enveloped by the sides and walls of 
its perforated steel box. The boxes are then 
placed in the openings or holes in the nickel- 
plated steel grid, and closely fit the same. 
The assembled plate is then placed in a hy- 
draulic press, and subjected to a total press- 
ure of about 100 tons. This pressure not 
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only tightly closes the boxes, but it also 
forces their metal sides over the adjacent 
sides of the recesses in the steel grid, thus 
clamping the whole mass into a single solid 
and rigid steel plate with the hollow ‘“win- 
dow panes” full of active material. The 
nickel-plating of both grids and boxes aids 
in securing good permanent electric connec- 
tions between them. The finished plate has 
a grid thickness of 0.024 inch (0.56 mm.), 
and a “window” or pocket thickness of 0.1 
inch (2.5 mm.). This is the maximum 
thickness of the plate at any point, but be- 
ing of steel, the plate has ample rigidity. 
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ELECTRICAL’ REVIEW 


area of nearly three inches by one-half inch 
on each face. 

The negative briquette (carbon of a pri- 
mary cell) is made by similarly mixing a 
finely divided compound of nickel, obtained 
by special chemical means, with a nearly 
equal bulk of fine flakes of graphite and 
solidifying the mixture in a mould into bri- 
quettes of the same size as above. 

A suitable number of positive and negative 
plates are assembled together, being sepa- 
rated from one another only by a thin sheet 
of perforated hard rubber. 

The assembled plates are placed in a vessel 
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CURVES OF DISCHARGE OF EDISON CELL AT CONSTANT CURRENT, 3°24 Hours’ DISCHARGE. 


The positive briquettes (zincs of a pri- 
mary celi) are made by mixing a finely di- 
vided compound of iron obtained by a special 
chemical process with a nearly equal volume 
of thin flakes of graphite. The graphite does 
not enter into any of the chemical actions, 
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or external containing-cell of sheet steel con- 
taining the potash solution. which, of course, 
does not attacx steel. There was, however, 
much difficulty from the action of the potash 
on the so.:uered seams of the steel containing- 
vessel. After many trials, however, Mr. Edi- 
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nickel compound, oxidizing it to the hyper- 
oxide of nickel, NiO,, a higher oxide than 
the peroxide. In other words, the charging 
current simply carries oxygen in the opposite 
direction against the forces of chemical 
affinity, from the iron to the nickel, and 
stores the energy in the reduced iron, which 
is, of course, unaffected and passive in the 
presence of the potash solution. On dis- 
charge, the current passes from the positive 
pole through the external circuit to the 
negative pole, and its attached iron or posi- 
tive plate, and then through the solution to 
the negative or superoxide plate. In so do- 
ing the oxygen moves back against the cur- 
rent and partially reduces the nickel super- 
oxide NiO, while oxidizing the spongy iron. 
The energy of burning of the iron and oxygen 
which would be developed as heat in the 
ordinary chemical process is now liberated 
in the circuit as electrical energy. 

The cell is an oxygen-lift. Charging pulls 
the oxygen away from the iron and delivers 
it temporarily to the nickel. The condition 
is then stable, until the circuit of the cell is 
completed. Discharge then allows the oxygen 
to fall back from the nickel to the iron with 
the natural affinity of iron and oxygen. 

This action is very different from that 
which takes place in the lead storage cell. 
Here, neglecting complication, the action is 
usually regarded for practical purposes as 
being represented by the equation 


PbO,+2H,80,+ Pb=PbSO,+21T,0+ PbSO,+ 
100 watt-hours, 
where the left-hand side represents the con- 
dition of charge and the right-hand side the 
condition of discharge. Here oxygen is not 
simply transferred in discharge from the 
peroxide to the spongy lead, but the solution 
is changed (theoretically) from an aqueous 
solution of sulphuric acid to plain water. Of 
course the discharge could not practically be 
carried to the point of denuding the solution of 
all sulphuric acid, and a surplusage of acid 
must be used. The equation gives a mere theo- 
retical outline of admittedly very complex 
reactions. In other words, the specific grav- 
ity of the sulphuric acid solution falls dur- 
ing the discharge, and the solution enters 
into the chemical combination. Theoreti- 
cally, for every 445 grammes of active ma- 
terial on both plates, 196 grammes of sul- 
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CURVES OF DISCHARGE OF SMALL MULTIPLE EpIson CELL WEIGHING 25 POUNDS. 


but assists the conductivity of the briquettes. 
The graphite is divided into very thin 
lamine by a chemical process, and these are 
passed through sieves or screens so as to 
leave a size or area of flake that is much 
larger than the area of the perforation in 
the steel windows. The mixture is then 
pressed into briquettes in a mould, under a 
hydraulic pressure of about two tons per 
square inch. The briquettes have a surface 


son found a solder which seems to be entirely 
unaffected by the alkali. 

In charging, the current is, of course, sent 
into the positive pole and its attached nega- 
tive nickel-plate, through the electrolyte, 
and into the positive plate of the iron com- 
pound which carries the negative pole. This 
current deoxidizes or reduces the compound 
to spongy metallic fron and carries the 
oxygen through the film of electrolyte to the 


phuric acid are required to effect the combi- 
nation, or 44 per cent by weight of the ac- 
tive elements, and in practice it is usual to 
allow a weight of sulphuric acid nearly equal 
to half the weight of the elements, or about 
one-quarter of the total weight of the cell. 
In the new Edison cell, on the other hand, 
the theoretical action of the potash solution 
is merely to provide the proper channel 
through which the oxygen ions may travel 
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in one direction or the other—positive plate 
to negative plate in charge, and negative 
plate to positive plate in discharge. Conse- 
quently, the amount of solution needs only to 
be sufficient to fulfill mechanical require- 
ments. It is believed that the weight of 
solution will in practice be only about 20 per 
cent of the plate weight or about 14 per cent 
of the cell weight. In fact the cell may be 
worked in the same manner as the so-called 
primary “dry-cells.” Moreover, if the solu- 
tion should escape, or be carried away, by 
gasing in charging, the only detriment seems 
to be the loss of active surface thereby oc- 
casioned, and it will only be necessary to fill 
up the cells to the proper level with water 
from time to time as evaporation or gasing 
may lower the level. For the same reason 
the specific gravity of the electrolyte does 
not appreciably vary during charge and dis- 
charge. 

The briquettes of active material slightly 
expand on receiving oxygen, and slightly 
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If, on the other hand, the combination is 
endothermic or energy-absorbing, then the 
watt-hours delivered (and the electro-mo- 
tive force) will be increased by the energy 
restored on breaking up the combination. 
Since the superoxide seems not to have been 
known hitherto, no information concerning 
its energy of combination is obtainable. The 
electro-motive force of the cell seems to be 
so near to that of the union of iron and 
oxygen as to suggest that the nickel super- 
oxide is not far from being neutral, or that 
the nickel compound has but little affinity 
for oxygen, although the superoxide appears 
to be quite stable in the cell. 

The new cell does not seem to be appre- 
ciably influenced by changes of temperature, 
and should stand a very low temperature 
without detriment. The electrolyte—potash 
—does not attack any of the ingredients of 
the cell, nor are any of the ingredients solu- 
ble therein. No local action occurs in the 
cell so far as has yet been observed since the 
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past. Mr. Edison believes that of all the 
very numerous compounds of iron, and of 
which he has tried many hundreds, the par- 
ticular compound which he prepares is per- 
haps the only one capable of being used. 

If the dried hydrates or oxides of iron, 
native or artificial, are subjected to electro- 
lytic reducing action in any alkaline solu- 
tion, they remain inert and unaffected. 

On the other hand, if finely divided iron 
obtained by reducing a compound of iron 
under the action of a reducing agent such as 
hydrogen or carbonic monoxide is subjected 
to electrolytic oxidization in an alkaline solu- 
tion it is inert and can not be oxidized. It 
assumes the well-known passive state. 

The same difficulty of passivity affects the 
use of nickel or the negative element. Fine- 
ly divided nickel, reduced from a nickel 
compound, remains inactive when subjected 
to electrolytic oxygen in an alkaline solution. 
The monoxide and the black-oxide or per- 
oxide are also inert. No oxide of nickel is 


Various TYPES OF BRIQUETTES AND PLATE8 USED IN THE EDISON STORAGE BATTERY. 


contract on delivering it, that is to say, 
the iron briquettes contract and the nickel 
briquettes expand during charge, while on 
discharge the iron briquettes expand and the 
nickel briquettes contract. The level of the 
solution is in this way scarcely affected. The 
expansions and contractions of the briquettes 
appear to be well within the elastic limits 
of tue spring-ste2] containing-boxes, and con- 
sequently the electric contact is always se 
cure. The covers or sides of the window 
pockets merely approach to or recede from 
each other slightly during charge and dis- 
charge. Fortunately, steel is a metal which 
possesses this mechanical elasticity in a 
marked degree. 

The action of the charging and discharg- 
ing current upon the briquettes seems to be 
transferred from their external surfaces in- 
wards in a manner similar to the transfer 
of carbon and oxygen in the process of mak- 
ing malleable cast iron in the furnace on the 
principle of cementation. No active material 
has been found to be ejected from the bri- 
quettes through the window perforations, 
even under deliberate over-charging and 
discharging. Such gas as is thereby pro- 
duced makes its appearance on the external 
surface of the windows. 

If the nickel compound had no affinity for 
oxygen, so that energy was neither developed 
nor absorbea in the deoxidation or further 
oxidation of that substance, then the energy 
would be entirely that due to the energy of 
combination of oxygen and iron, stated to be 
79.7 watt-hours, and representing an electro- 
motive force, theoretically obtainable, of 
1.47 volts. If the combination of oxygen with 
the nickel compound be exothermic or 
energy-releasing, then the watt-hours deliv- 
ered (and the electro-motive force) will be 
lessened by the energy necessarily paid back 
to break up the combination. 


electro-motive force is below that necessary 
to decompose water. 

The cell may be fully discharged to the 
practical zero point of electro-motive force 
without detriment. In fact, a cell has not 
only been completely discharged, but re- 
charged in the reverse or wrong direction, 
and after bringing it back to its originally 
charged state by proper restoration of the 
direction of charging current, the storage 
capacity remained unaffected. It would 
seem, therefore, that the cell should be capa- 
ble of withstanding much abuse. 

Diagrams are appended giving the curves 
of discharge of experimental cells. 

Mr. Edison states that “the negative plate 
(nickel) either charged or discharged, can 
be removed from a working cell and dried 
in the air for a week without appreciably 
injuring it, and when the plate is finally re- 
placed in the cell its charge is practically 
undiminished.” 

The positive (iron) plate, if similarly re- 
moved from the cell will be likewise unin- 
jured, but it soon loses its charge by the 
oxidization of the spongy iron with accom- 
panying liberation of heat and appreciable 
rise of temperature extending over a period 
of several hours. On replacing the elec- 
trode, however, in the cell the storage ca- 
pacity is unaffected on recharge. 

As regards cost, Mr. Edison believes that 
after factory facilities now in course of 
preparation have been completed, he will be 
able to furnish the cells at a price per kilo- 
watt-hour not greater than the prevailing 
price of lead cells. 

Having now considered the action and 
properties of the cell, a brief description may 
be given of the difficulties encountered in 
developing it. 

The phenomenon of passivity has probably 
kept inventors from finding this cell in the 


active or can be made active by electrolytic 
action, and the peroxide does not act as a de- 
polarizer. 


The discussion which followed, in which 
Messrs. Mailloux, Steinmetz, Reber, Tor- 
chio, Dr. Keith, C. J. Reed, Entz, Hering, 
Lloyd and others participated, developed 
facts of unusual interest. Numerous ques- 
tions were propounded, to all of which Dr. 
Kennelly made some reply. In one or two 
instances, as, for instance, the questions 
regarding the probable drop of internal 
resistance in the battery or how the drop 
in discharge voltage was manifested, he 
was compelled to reply that he did not 
know exactly, not possessing full data on 
the matter. 

After a half-hour or so of discussion, 
President Hering called upon Mr. Chas. 
J. Reed, of Philadelphia, for a few re- 
marks, to which request Mr. Reed re- 
sponded by gracefully waiving his right in 
favor of Mr. Entz, to whom he referred as 
a pioneer in storage battery work. Mr. 
Entz then spoke briefly, stating that ex- 
periments had been tried by himself and 
others on batteries of iron, but without 
the success to which Mr. Edison has at- 
tained. 
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Mr. Reed then spoke at length, as fol- 


lows: 

It seems to me that this battery is an exceed- 
ingly interesting one, and I for one feel like 
congratulating Mr. Edison on the results he 
has attained. The battery is interesting 
from a chemical standpoint, being of an en- 
tirely different type from any of the accu- 
mulators that has ever been put into prac- 
tical use. There have been recently some 
others working in the same field, who have 
produced batteries of this particular type 
but with other materials, not using iron or 
nickel, but a battery of the same type. I 
had occasion recently to examine such a 
battery and was somewhat surprised at the 
results, some of which were exceedingly in- 
teresting. In the particular case that I re- 
fer to a battery weighing about six pounds 
gave, in its best condition, a capacity of 80 
ampere-hours with an average electro-motive 
force of one volt, or something like 16 watt- 
hours per pound of complete cell, including 
not only the active material but the elec- 
trolyte jar and the negative conductors. 
One peculiarity in this particular cell was 
that it showed in a much more marked degree 
than this battery of Mr. Edison’s the success- 
ive chemical changes which take place in that 
cell. In other words, the curve instead of 
being a curve of charge and discharge—in- 
stead of being straight or being a single 
curve—was a multiple curve. The charge 
curve was of this form (making a sketch on 
the blackboard). The electro-motive force 
here at. the beginning of the charge being 
about one volt, and at the end of the charge 
about two volts. The discharge curve shows 
evidently that the electrical energy is not 
produced from a single chemical reaction; 
that there are several chemical reactions tak- 
ing place in succession; that during the 
early part of the charge there is a chemical 
change which corresponds to this part of 
the curve. When all the material has been 
converted into those products, then another 
chemical reaction takes place which requires 
a higher electro-motive force, the absorption 
of more energy, and then a third, and in the 
process of discharging of course the chem- 
ical reaction, which requires the absorption 
of the greatest energy, begins tirst to reverse 
and gives out the greatest energy. The 
electro-motive force drops down to this 
point and so on with the other two chem- 
ical reactions. One peculiarity of this cell was 
that at these points the electro-motive force 
actually fell down below that which it at- 
tained later, discharging in the same cur- 
rent. In other words, with a uniform cur- 
rent the electro-motive force dropped down 
to a certain point and then rose again 
slightly, then dropped down here and again 
went below this level, coming up again and 
going down. Now, it seems to me that a cell 
of this type is interesting particularly 
from three different standpoints. In the 
first place, an ideal battery is one in 
which the material will undergo as little 
motion as possible; the material which en- 
ters into the chemical reaction will remain 
in a certain fixed place. In any cell in which 
the electrolyte takes part in the chemical 
action and combines with the substance of 
the electrode, that of course is impossible; 
the electrolyte has got continually to go into 
and out of the electrode, causing not only 
mechanical disintegration but limiting the 
capacity of the cell by the quantity of the 
electrolyte. In other words, when the elec- 
trolyte is exhausted to a certain extent the 
capacity of the cell is ended, no matter how 
much solid active material you may have 
in the electrodes. Now, in this type of cell 
that difficulty is eliminated. As Dr. Ken- 
nelly has stated, all the electrolyte that is 
needed really is enough to wet the plate, 
and the less you have and the closer your 
plates are together the better off you will be 
because you have less resistance and less 
weight to carry. Another point which, 
theoretically, is of advantage in this type of 
cell is that the resistance tends to remain 
more constant. If we have at the start two 
electrodes, one of which is a metal and the 
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other a metallic oxide, the metal is a good 
conductor, the metallic oxide is generally a 
good conductor, a much better conductor 
than metallic sulphates in the solid state; 
in the process of discharge of a cell of this 
type, no matter whether these particular 
materials are used or some other metals, the 
process of discharge causes the metal to be- 
come an oxide, the metal plates becoming 
an oxide and the oxide plates becoming a 
metal. The change in resistance in general 
we would mot expect to be so great as where 
the metal and a conducting oxide both be- 
came a non-conducting sulphate or other 
compound such as we have in the lead cell. 
Now, experience with the various types of 
alkaline zinc-copper batteries has shown 
that also to be the case. There is one other 
chemical reason why this cell seems to be 
exceedingly interesting. It may not be prac- 
tical but it points to the possibility which a 
great many of us have been looking for. 
If we suppose these plates to be made very 
thin, so that they could easily be washed, 
for example; if we imagine a battery to be 
constructed in such a way that we have a 
thin plate with a chin film of the metal on 
the one and a thin film of oxide on the 
other so that the alkaline solution could 
easily be washed out, it does not require a 
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great stretch of imagination to step away 
from the dynamo altogether. In other 
words, when this battery is discharged, we 
can take the plates out of the solution, drain 
them off, wash out the alkali, and then we 
have got our oxygen simply reversed, trans- 
ferred from one plate to the other as Dr. 
Kennelly has explained. What we want to 
do is to reverse those plates again. Now, 
there are other ways besides electrochem- 
ical action in which that can be done. For 
example, we have in this particular battery, 
assuming this to be the correct formula, 
nickel hyperoxide, as it is called in the 
paper, to start with. In metallic iron in a 
finely divided state the discharge of that 
battery would naturally result in the pro- 
duction of ferrous oxide first. That would 
be the first step at least. 

Whether that would be final or not I 
would not want to say. And the final step 
in this would certainly be the production of 
nickel monoxide. It might not be the first 
step. It might be, as Dr. Kennelly has said, 
the production of nickel peroxide Ni, O,. 
But metallic iron would certainly not reduce 
the nickel oxide to any lower degree. In 
other words, it would not produce metallic 
nickel unless the electro-motive force dropped 
down to something like four or five hun- 
dredths of a volt. The chemical relation 
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between the forms of nickel monoxide and 
ferrous oxide is very little. I think the 
nickel monoxide is 61 and a fraction calories 
and the ferrous oxide 68 and a fraction— 
about 69. But suppose we have this battery 
in a discharge state; in other words, this 
nickel hyperoxide is reduced to nickel 
monoxide; metallic iron is oxidized to fer- 
reous oxide and we have the plates cleaned 
from impurities. It is a well-known fact 
that ferrous oxide can be converted back 
into metallic iron by simply heating it to 
about 300 degrees in the presence of hydro- 
gen, and it can be done with carbon 
monoxide. We can also find other ways by 
a dry process or a theromochemical process 
of producing peroxide. I do not mean to 
say that we can produce this particular one, 
but I am speaking now in general of this 
type of battery. I do not mean to say that 
we could do this actually with these par- 
ticular substances. With iron I think it 
would be very plausible that that might be 
accomplished. But suppose we succeed in 
working out a process for doing both. Then 
we can charge this battery without the use 
of any dynamo or any electric current. In 
other words, the battery is not only a storage 
battery but it is an instrument for trans- 
forming heat and chemical energy from 
other sources such as carbon, possibly car- 
bon monoxide or hydrogen, into electrical 
energy. Now that, of course, would not be 
a direct process—an indirect process of 
getting electrical energy, possibly, out of 
carbon; yet it might be a very economical 
process. I think, therefore, that a cell of 
this type is interesting from these three 
reasons particularly. In regard to the ca- 
pacity of a cell of this kind, I made a rough 
calculation of the relative ampere-hour ca- 
pacity of the active material considered in 
itself, without reference to the weight of 
electrodes or the electrolytes of the con- 
taining-cells, which may be interesting. 
In the case of the lead cell, where 
a lead sulphate is formed in discharge 
on both electrodes, there would be 
theoretically a total capacity of 44 ampere- 
hours, about, to the pounu of active ma- 
terial, considering botn plates, providing it 
was all utilized. In this cell there would be 
about 160 ampere-hours theoretically to the 
pound of active material. Now, I do not see 
any particular reason in the abstract why 
we should not be able to actually utilize as 
high a percentage of the total active ma- 
terial in this cell as in the lead cell. In fact, 
it seems to me that we might utilize a higher 
percentage from the very nature of this 
cell, that the products formed by discharge 
are not non-conductors, as in the case of the 
lead cell. One of the reasons why we can 
only utilize a small percentage of the ma- 
terial in the lead cell is that the product of 
discharge is a non-conducting substance 
which obstructs the current; whereas in 
this case the products on both electrodes 
remain the conductors, and the only dif- 
ference being that the metallic constituents 
and the oxidized metal change places both in 
charge and discharge. (Applause.) 
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The American Society of Mechanical 
Engineers. 

The forty-third meeting of the Ameri- 

can Society of Mechanical Engineers will 

be held at the Plankington House, in Mil- 


waukee, Wis., May 28 to 31, inclusive.’ 


The meetings will be held in the arcade, 
on the second floor, and a large and in- 
teresting programme of attractions has 
been provided. The usual papers, which 
from the programme, give every indication 
of continuing the high professional status 
of the addresses presented on such occa- 
sions, will be read. Members or others 
desiring to attend should communicate 
with Mr. F. R. Hutton, secretary, at 12 
West Thirty-first street, New York city. 
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The Electric Light Convention. 


Twenty-Fourth Meeting of the National Electric Light Association at Niagara Falls, May 21, 22 and 23, 1901, 


Ik TWENTY-FOURTH conven- 
tion of the National Electric 
Light Association, held this week 
at Niagara Falls, was one of the best 
in the history of that body and adds an- 
other to the already long list of memor- 
able occasions with which its name is iden- 
tified. Meeting under ideal conditions, at 
the site of the greatest electric power de- 
velopment in the world and within touch 
of the Pan-American Exposition—that 
marvelous poem of light and the finest 
exemplification of electrical illumination 
ever conceived—the convention has been 
more of a pleasure party than has hitherto 
been its custom. A large number of the 
members of the association took their fam- 
ilies to the meeting, and the presence of 
many ladies lent an unusual charm to an 
exceedingly enjoyable occasion. 
TUESDAY, MAY 21. 
The convention was called to order 


promptly by President J. B. Cahoon, who 
delivered the following address: 


ADDRESS OF PRESIDENT J. B. CAHOON. 


It becomes my pleasant duty, in the 
first year of the new century, to grect you 
at this historic place, now peculiarly of 
interest to the electrical fraternity by rea- 
son of the partial harnessing of the great 
falls of Niagara, rendering them useful 
and subservient to the demands of men. 
Yet, while we know that thousands of their 
horse-power are being utilized, which one 
of us, standing by their side and listening 
to their mighty roar, can detect this 
change? They seem to hurl back defiance 
at the puny attempts of man to control 
their restless energy. What will be the 
answer of man at the close of the Twen- 
ticth Century ? 

We are wont to class Niagara as the 
greatest water power in the world, yet it is 
only as the boy to the man, compared with 
some others. For instance, the Victoria 
Falls on the Zambesi River, in the Dark 
Continent, have a fall of 391 feet and a 
width of 3,200 fect, while Niagara has 
only 127 feet fall and a width of 1,968 feet. 

Long-distance transmission of electric- 
ity has become a well-established fact, and 
as high as 60,000 volts have been success- 
fully transmitted, while the distance has 
been steadily increasing. 

The Snoqualmie Falls Power Company, 
of Seattle, Wash., recently operated a mo- 
tor by means of current transmitted over 
a cireuit 153 miles in length; the results 
obtained being so satisfactory as to demon- 
strate fully the feasibility of the plan. 

In all parts of the country man is at 
work utilizing the water powers that Na- 
ture has provided, which, until the advent. 
of electricity, were m a great measure un- 
available for his work. "Those of our asso- 


ciation who can recall the early days of 
central stations, when a few hundred 
horse-power were sufficient for the de- 
mand, may well feel amazed at the won- 
derful strides that have been made in their 
development during the closing days of the 
nineteenth century; but as the mind of 
man expands and develops, so will his abil- 
ity to grasp higher and greater problems 
carry him on into those larger fields in 
the face of which our present works will 
appear even more primitive and puny than 
do now the central stations of the early 
days. As Shakespeare well says, “We must 
construe the times to their necessities.” 

In taking a retrospective glance over 
the past year, we are struck with the fact 
that but little has been brought out that 
marks any distinct advance in apparatus. 
It is as though our associate members in 
the manufacturing field had taken the 
good housewife for an example, and had 
been cleaning here and dusting there; 
clearing away the cobwebs. I hardly dare 
say getting the “bugs” out of things, for 
no good housekeeper would admit that 
there were such things in her house; never- 
theless, technical “bugs” have appeared, 
and must be gotten rid of before appara- 
tus is perfected, and so, apparently, our 
manufacturers have been busy setting 
their house in order preparatory to the 
next great step in advance. 

Turning to the field of invention, we 
see a few bright rays peeping forth, just 
enough to nourish the hope, ever latent in 
our breast, that some better method of 
illumination is to be given us. Experi- 
ments have been carried on with the 
Nernst lamp with a view to reducing it to 
a commercial basis, and we may soon look 
for its appearance in a practical condition 
for ordinary use. 

Ewald Rasch, a German, has brought 
out an are lamp somewhat similar in prin- 
ciple to the Nernst lamp in that the car- 
bon rods are replaced by rods of refrac- 
tory material such as the oxides of thor- 
lum, zirconium, magnesium, etc. These 
require heating before they will work, 
which is, of course, objectionable, but they 
possess the great advantage that the elec- 
trodes are permanent and do not require 
renewal. The efficiency is claimed to be 
about double that of the ordinary carbon 
arc lamps. By changing the material of 
the rods the character of the light emitted 
may be varied. 

At the conversazione of the American 
Institute of Electrical Engineers, held 
April 12, 1901, Mr. Peter Cooper Hewitt 
exhibited a method of lighting by vacuum 
tubes in which mercury had been placed. 
Upon current being applied from a 115- 
volt circuit, the mercury was first vapor- 
ized and then the vapor heated up to a 
point where it emitted a light so powerful, 
and of such a color, as to make the light 
from an ordinary enclosed’ are lamp look 
like that given forth by a common gas jet. 


This is not in commercial form, as the 
light is very objectionable on account of 
its ghastly green effect; but experiments 
are now being carried on with other metals, 
and we may look for a successful issue in 
the very near future; for we of this day 
do not question the value of experiments 
as people did a century ago. In this con- 
nection you will all recall an incident of 
Franklin’s career, when he replied to a 
man that spoke rather contemptuously in 
his presence of Montgolfier’s balloon ex- 
periments: “Of what use is a new-born 
babe ?” 

When you visit the great Pan-American 
Exposition and behold the marked advance 
that has been made in the arts and 
sciences, even since the World’s Exposi- 
tion at Chicago, just think for a moment 
that this could not have taken place ex- 
cept through a series of experiments tax- 
ing the brain and the patience of genius. 
ax well as the pocketbook of capital. Both 
have given freely, and the world has at- 
tained a higher degree of civilization by 
reason thereof. 

As you probably have surmised, the rea- 
son for departing from our usual custom 
and holding this meeting here is that our 
members and friends may be able to visit 
the exposition, and thus combine business 
with pleasure and with instruction in 
broader fields than our own. I particu- 
larly commend to your attention, as typical 
of what American citizens can do, this 
great exposition. The citizens of Buffalo, 
unaided by state or nation, out of their 
own resources and by their courage, en- 
ergy and grit, have created this magnifi- 
cent exhibit, and they may well and proud- 
ly say to all the world: “Come! See! We 
bid you a cordial weleome and we know 
you will depart with a higher idea of 
American skill, of American pluck and 
of American civilization, than you could 
possibly have entertained hitherto.” All 
honor to Buffalo and to its daring citizens 
who have had the courage to bring this to 
pass! 

In a little work entitled “The Thoughts 
of the Emperor Marcus Aurelius An- 
tonius,” occurs a paragraph that struck 
me as applying with peculiar force to 
this association. Antonius says: “We 
are al working together to one end. 
Some with knowledge and design, and 
others without knowing what they 
do, as men also when they are asleep.” 
Largely incident to the fact that our officers 
are not permanent, and can not well be so, 
ourassociation has dragged along from year 
to year with a membership barely suffi- 
cient to carry on the routine work of the 
association and bear the expenses incident 
thereto without too frequent demands on 
the members for contributions to carry out 
some special line of work. During the 
past vear, the matter of increasing the 
membership has been taken up actively. 
and every central station in the United 
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States in towns of over 2,000 inhabi- 
tants has had its ‘attention called to 
the. benefits that would accrue to it 
through becoming a member of this asso- 
ciation. ‘The result has been that new inter- 
est has been aroused in the work of the as- 
sociation, and a very substantial addition 
has been made to our membership. It has 
really been the inauguration of a cam- 
paign of education, and, while only a be- 
ginning has been made, I feel confident 
that if my successors will continue the 
good work material additions will be made 
and the association will reach the plane 
where it should have been long ago. 

I doubt if there has been a president of 
this association up to the present time 
that has not, at one time or another, urged 
the cooperation of the members in this 
missionary work; and no doubt many a 
member has left the convention hall with 
the thought that he would turn over a 
new leaf and assist in this work, but when 
he has reached his home and settled down 
to his accustomed work, the idea has 
promptly fallen asleep and his good inten- 
tions have gone to naught. I can not ap- 
peal to you in better or stronger language 
than have many of my predecessors. I 
have purposely avoided urging you un- 
duly to aid me in this work for the 
reason that past experience in similar 
inatters showed that the result would be 
negative; but now that a substantial be- 
ginning has been made I feel that I can 
appeal to you with some degree of assur- 
ance that you will join hands with your 
new president and carry on the good work 
to a successful issue. 

Our committee reports will be presented 
for your consideration and action. There 
is not one of them but has a practical 
bearing upon the work of this associa- 
tion and I urge that you give them most 
careful consideration. The papers that 
have been prepared are by men that speak 
with authority on the subjects in hand, 
and I wish to express to the authors my 
appreciation of the cordial response that 
they have made to our demands upon their 
time. 

Every combination of circumstances 
seems to be in favor of this being the best 
convention this association has ever held, 
and I hope every one present will depart 
at its close with the feeling that he has 
been well repaid for dropping his work 
temporarily and joining together here with 
others in a mutual endeavor to give and 
receive knowledge that will be of benefit 
to each and all of those interested in the 
work of this association. 


The programme as printed was not fol- 
lowed, as it was decided that the associa- 
tion should visit the Pan-American Exposi- 
tion on the next afternoon, a special train 
having been arranged for this purpose. 
In consequence, the first paper presented 
was that of Mr. Calvin W. Rice, entitled 
“Distribution of Current at High Poten- 
tial in New York City.” The paper is 
presented in this issue. The paper was 
briefly discussed by Mr, Frederic Nic! olls 
and the president. 
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A letter announcing the death of M. Z. 
T. Gramme was read and the following 


resolutions adopted : 


WHEREAS, The National Electric Light Associa- 
tion has been officially advised of the death of 


r 


4. T. Gramme, in France, it is 

Resolved, That this body hereby expresses Its 
deep regret at the loss to electrical invention and 
discovery of this famous honorary member, whose 
work did so much to. promote the success of the 
modern art of electric lighting and the economical 
generation of current. 

Resolved, Further. that this resolution be en- 
tered in the proceedings of this convention, and 
be also duly communicated to the teehnical press 
and that a copy be sent to the Societe Inter- 
nationale des Electriciens of France, to the other 
European electrical societies of which Monsieur 
Gramme was so distinguished a member and to his 
business associates. 


Mr. L. R. Wallis then read his paper 
entitled “The Foresee (4-C) System of 
Charging.” A very full abstract of Mr. 
Wallis’s paper appears on page 658. At 
the suggestion of President Cahoon the 
discussion of this paper was postponed 
until the members should have time to 
study the tables contained in it. 

Mr. George E. Tripp then presented the 
report of the Committce on Uniform Ac- 
counting. This report was of great length 
and exhibited remarkable industry on the 
part of the committee in handling this 
important matter. The report was dis- 
cussed at length by Messrs. Frederic 
Nicholls, W. M. Anthony, L. R. Wallis, 
CF. Hewitt, F. E. Smith, Charles Price, 
Gavlord Thompson and R. L. Drum. 
Upon motion of Mr. Nicholls the report 
was adopted, and a vote of thanks was ten- 
dered the committee. 'Fhe reading of 
some letters of regret from absentees and 
the nomination of Messrs. Nicholls, Ayer 
and Lovejoy as a nominating committee, 
closed the morning session. 

The convention met again at 2.30 P. M. 
The paper by Mr. Francis W. Willcox on 
“The Practical Side of the Incandescent 
Lamp,” was read and was a long and in- 
teresting analysis of the functions of in- 
‘andescent lamps from the station mana- 
ger’s point of view, and ably argued for 
the installation of lamps of high efficiency 
wherever the regulation of a system is 
good enough to admit of their use. In 
reply to a question by Mr. McCabe, Mr. 
Willcox said he believed even small alter- 
nating-current stations could and should 
be designed so as to make their regulation 
good enough for this purpose. 

Mr. James I. Ayer, in the absence of 
Dr. Louis Bell, read the following report 
of the Committee on Incandescent Lamps: 
REPORT OF THE COMMITTEE ON INCANDES- 

CENT LAMPS. 


Your committee has the honor to report 
that during the year elapsed since its last 
report, commercial conditions have changed 
in a way which has seriously impeded prog- 
ress towards a uniform standardization 
which we have earnestly desired to form. 

At the last convention, your committee 
brought in a proposal for methods and ap- 
paratus for standardizing lamps which was 
accepted, and had in preparation—both 
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specifications for standard lamp testing, and 
a standard form of photometer which could 
be readily built and operated for the pur- 
pose of effecting such standardization. 

During last summer, and before these 
specifications were completed, there ap- 
peared changes in the art which compelled 
your committee to stay its hand. The 
changes were briefly these—and we desire 
to call your special attention to them as 
having important bearing on the economic 
use of incandescent lamps. 

Your committee had recommended the 
standard measurement in the horizontal 
plane made by revolving the lamp, the forms 
of filaments in ordinary use at the time 
having been such as lent themselves readily 
to useful and fair measurement by this par- 
ticular means which has, at all times, the 
recommendation of simplicity. 

There has developed, however, among 
some of the lamp manufacturers a rever- 
sion to the long. straight horseshoe fila- 
ment. The distribution of light from a 
source having its shape is such as to ex- 
aggerate the horizontal candle-power at the 
expense of the luminosity in other direc- 
tions. 

If one takes a carbon filament of given 
dimensions, and by passing an electric cur- 
rent through it, heats it to a given tem- 
perature, the total luminous radiation 
emitted therefrom is substantially a fixed 
quantity, independent of the shape into 
which that filament is built. If the filament 
be formed into a long, straight hairpin 
shape, the horizontal illumination will be 
exaggerated at the expense of the illumina- 
tion above and below the lamp. 

If, as is the practice in some recent lamps, 
the filament instead of being so bent is 
twisted into a number of convolutions, the 
result is a large increase of the light given 
towards the tip of the lamp, with a corre- 
sponding decrease in the illumination given 
in other directions. For, since a filament 
of given dimensions, and at a given tem- 
perature will emit a fixed total quantity of 
light, other things being equal, that filament 
can not be so convoluted or bent as to give a 
very large proportion of such radiation in 
any particular direction, without a corre- 
sponding decrease of the light in some other 
direction or directions. 

The straight, hairpin filament just re- 
ferred to, facilitates the production of the 
lamp, having an apparently high efficiency 
when measured in the horizontal plane. In 
many, a looped filament gives a correspond- 
ingly high-apparent efficiency when meas- 
ured off the tip of the lamp, while in point 
of fact the two lamps, if provided with the 
same filament, work at the same tempera- 
ture, and work absolutely equivalent in effi- 
ciency. 

Without expressing any opinion for or 
against any particular form of filament, your 
committee submits that under the commer. 
cial conditions just set forth, a horizontal 
measurement or a measurement in any 
other one particular direction, does not and 
can not afford a fair basis for the measure- 
ment of the lamps having filaments of vari- 
ous forms; hence your committee has sus- 
pended action with regard to standard 
specifications for testing, pending investi- 
gation of the present commercial conditions 
for which it was believed that the testing 
facilities directed to be provided by your 
committee would afford a suitable oppor- 
tunity. 

In regard to the establishment of this 
standardizing bureau for incandescent 
lamps with which your committee was 
charged. we have the honor to report that 
negotiations were entered into with Profes- 
sor F. B. Crocker and other officers of 
Columbia University, with reference to fit- 
ting up in that institution a laboratory for 
the preparation of standards and such test- 
ing as might be desired for the National 
Bleetrice Light Association. 

Through the courtesy of these gentlemen 
it hecame possible to utilize in a large meas- 
ure the equipment which that institution 
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already has, and the only expense which 
would fal: upon the association was the ad- 
dition of a certain amount of special ap- 
paratus for work purely of standardization. 

The president of the association, at the 
request of your committee, then laid the 


matter formally before President Low, of | 


Columbia University, and obtained through 
him a favorable response with respect to the 
project. 

At about the time that the matter was thus 
far settled, a very courteous invitation was 
extended by the testing bureau of the Edi- 
son association, to join forces with it to the 
extent of having the standards and other 
testing work of the National Electric Light 
Association transferred to the laboratory of 
the testing bureau. It also appeared that 
the National Bureau of Standardization 
would probably be authorized (as it since 
has been) by Congress just adjourned. 

In this state of affairs your committee 
was notified by the president through the 
executive committee that the expenditure 
of some $800 to complete the preparations at 
the Columbia University might seem of dubi- 
ous utility, and the matter was thus re- 
ferred back to the committee. 

After mature deliberation your committee 
is of the opinion that the National Standard- 
ization Bureau, however diligently the work 
of organization may be pursued, will be un- 
likely to be in a condition to undertake 
work of the kind required by the associa- 
tion for a considerable period of time, so 
that the production of standards can not be 
depended upon in the immediate future, or 
other work necessary to the investigation 
of the lamp question from other sources. 

With respect to the invitation from the 
testing bureau of the Edison companies, your 
committee feels that while the work of this 
bureau will undoubtedly be carried out effi- 
ciently, it will be of positive advantage to 
the art to have more than one independent 
investigation in the matter of developing 
standards and the correlated questions re- 
garding incandescent lamps which lie within 
the province of the association to investi- 
gate, especially as the president of the asso- 
ciation has very earnestly charged upon the 
committee the consideration of the matter 
of candle-hours, a subject which of itself re- 
quires considerable facilities for investiga- 
tion. 

In our opinion the original idea of the as- 
sociation should be carried out, and the 
arrangement completed with Columbia Col- 
lege to do the work as originally outlined 
in general, subject to such changes and de- 
tails as are hereinafter referred to, for the 
reason that in the present state of the art 
there is no doubt but that it is desirable to 
have as much investigation of the incandes- 
cent lamp from independent sources as may 
be possible. 

A deep interest in this particular branch 
of electrical development at Columbia Uni- 
versity would necessarily be developed by 
carrying out your committee’s plan, and in 
the way of profitable investigation in the 
matter of standards of incandescent lamps, 
be equal to many times the sum of money 
involved on the part of this association in 
this transaction. 

Your committee therefore requests au- 
thority to carry out the organization of the 
standardizing bureau under the auspices 
of Columbia University as is herein sug- 
gested, and to incur such expense as may 
be necessary in the way of additional ap- 
paratus for investigations of the candle-hour 
problem, which were not originally con- 
templated in the project for the production 
of standards. 

Your committee believes that this work 
carried out as indicated will be very profita- 
bie to the association, and particularly in 
view of some impending changes in the art 
which may call for the investigation of new 
types of lamps in the near future. 

Our estimate for this initial cost for ap- 
paratus is about $1.000, and we desire au- 
thority to expend that amount. 


The report was discussed by Mr. George 
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F. Hubley, who moved its reference to the 
executive committee with power to act, and 
Converse D. Marsh, who thought the for- 
mation of the National Bureau of Stand- 
ards by the United States Government 
would enable the association to forego the 
expenditure suggested. The motion pre- 
vailed after some argument. 

At 4.30 P.M. the meeting adjourned 
to visit the power-house of the Niagara 
Falls Power Company, which was thrown 
open to the members by the local manage- 
ment. In the evening, through the cour- 
tesy of the Niagara Gorge Railroad Coin- 
pany, a visit was made to the whirlpool 
rapids in special cars to witness a beauti- 
ful electrical illumination of the turbu- 
lent waters. 

WEDNESDAY, MAY 22. 

The second day of the convention broke 
with a heavy rain falling and this condi- 
tion of the weather, while interfering 
seriously with the plans that had been 
proposed for a visit to the Pan-American 
Exposition in the afternoon, really result- 
ed in an excellent meeting, as the members 
present all gathered in the Convention 
Hall. The morning’s proceedings were 
opened by the reading of letters of regret 
from absentees and an invitation from 
the Carborundum Company for delegates 
to visit the company’s works. 

The session’s work was begun by the 
resumption of the discussion of the report 
of the Committee on Candle-Power of In- 
candescent Lamps. Professor Goldsbor- 
ough requested Professor C. P. Matthews 
to give an account of the interesting in- 
strument used by him in determining the 
spherical candle-power of arc lamps. This 
Professor Matthews did at some length; 
the description will be found below in the 
report of the Committee on the Photomet- 
ric Values of Arc Lamps. 

Mr. James I. Ayer then read the report 
of the Committee on Amendments to 
Freight Classification of Electrical Ap- 
paratus. The report stated in strong 
terms the difficulty that has been expe- 
rienced in the past in obtaining an amend- 
ment of this classification, the present 
arrangement constituting what is virtual- 
ly an infraction of the inter-state com- 
merce laws and discriminating strongly 
against electrical apparatus. It was rec- 
ommended by Mr. Ayer that a test case 
be made by the shipment of castings of 
practically similar kind, belonging to en- 
gines and dynamos, across one or two 
states. Under existing classification, the 
engine castings would go as fourth class, 
while the electrical machinery would go as 
first class, paying more than twice as 
much freight. The report was fully and 
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ably discussed by Mr. Scovill, of Cleve- 
land; Mr. Hoyt, Mr. White, Mr. P. S. 
Tilden, the president and Mr. Ayer, and 
a motion to instruct the committee to 
bring the necessary suits and take what- 
ever other necessary steps its judgment re- 
quires was unanimously carried. 

Mr. H. W. Hillman then read his paper, 
entitled “Are Lighting at the Beginning 
of the Twentieth Century.” Mr. Hill- 
man’s paper, which was long and elabor- 
ately illustrated, described the present 
status of arc lighting with particular ref- 
erence to series alternating-current light- 
ing and lamps. He referred at great 
length to the standardization of systems 
and sizes and the progress that had been 
made, and quoted a number of interesting 
figures as to the progress of enclosed series 
constant alternating-current lighting. 

“At present there are about 125,000 
alternating arc lamps in service,” he said, 
“about 60,000 of these having been in- 
stalled last year.” 

He estimated that the additional in- 
come of the central-station business, due 
to the introduction of these lamps, has been 
between $5,000,000 and $8,000,000. The 
following interesting comparison was in- 
cluded in Mr. Hillman’s paper: 

“The census bulletin from Washington, 
dated October 25, 1900, gives results of 
the twelfth census of the United States, 
showing 150 cities having a population of 
25,000 or more in 1900. The introduction 
of enclosed arcs for street lighting has 
been so extensive and rapid that 51, or 
33 per cent of the cities mentioned, have 
permanently adopted them. This figure 
refers to those cities of 25,000 or more 
which have actually closed term contracts 
on the basis of enclosed arcs, which arcs 
have been installed as a system, and the 
subject is almost an old story. When con- 
sidering those cities and central stations 
which are earnestly investigating the en- 
closed are system for street lighting, prac- 
tically 70 to 80 cities of 25,000 population 
or more could be included. This point 1s 
worthy of mention for the reason that 
there are a few isolated cases where open 
arcs are still specified by city authorities, 
who do not seem to realize that new street 
lighting contracts on the basis of open arc 
lamps are a thing of the past—not repre- 
sentative of modern street lighting prac- 
tice. 

“To show also that large cities, as well 
as small, have taken energetic measures to 
secure enclosed arc street lighting, it 18 
interesting to note that out of the 51 cities 
which have adopted the enclosed arcs, and 
abandoned the open arcs, 26 of such cities 
are sufficiently large to show 50,000 popu- 
lation, while 10 of these cities have a pop- 
ulation of 100,000 or more, in the census 
of 1900.” 

The discussion was opened by Mr. Fred- 
eric Nicholls, who was temporarily occu- 
pying the chair, and was continued by 
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Messrs. Walton, Wagoner, Walker, Al- 
mert, Bailey, Bechtel, Phipps, Morrow, 
Captain William Brophy, E. F. McCabe, 
R. S. Kelsch and the president. The dis- 
cussion brought out no feature of great 
novelty but touched upon many interest- 
ing points, especially in connection with 
trouble with telephone lines due to neigh- 
boring alternating arc circuits. 

The meeting then adjourned to an ex- 
ecutive session at which the report of the 
Committee on Legislative Action, present- 
ed by Mr. Samuel Insull, was accepted and 
the committee continued for another year. 
The report of the Committee on Amend- 
ments to By-Laws was also presented and 
this committee was continued, the incom- 
ing president and first vice-president be- 
ing added to it. The following gentlemen 
were elected as officers for the following 
year: 

President, Henry L. Doherty, Denver, 
Colo. 

First vice-president, Louis A. Ferguson, 
Chicago, Il. 

Second vice-president, Charles B. Hunt, 
London, Ontario. 

For members of the executive committee 
to serve during three conventions: Mr. 
Charles L. Edgar, Boston, Mass. ; Mr. D. 
D. Robinson, Seattle, Wash.; Mr. C. C. 
Howell, Knoxville, Tenn. 

For members of the executive committee 
to serve during two conventions: Mr. E. 
L. Bemis, New Orleans, La.; Mr. Dudley 
Farrand, Newark, N. J. 

Mr. Frederic Nicholls, Toronto, Can- 
ada, was elected an honorary member. 

The meeting then adjourned until 2.30 
P. M. 

The afternoon session was called to or- 
der promptly and the discussion of Mr. 
Wallis’s paper on a new system of charg- 
ing for current was taken up. Mr. E. 
Slade, of Quebec, opened the discussion 
and related the troubles he had encoun- 
tered in finding a satisfactory demand 
indicator. He was afraid that Mr. Wal- 
lis’s system would frighten his customers. 
In reply to a question, Mr. Wallis de- 
scribed the device used by his company as 
a demand cutout. It consists of a shunt 
and series magnet arrangement so cali- 
brated that when a customer turns on 
another lamp beyond the maximum capac- 
ity which he is permitted to burn under 
his contract the lights are thrown into a 
rapid flickering, showing him that he has 
exceeded his allowance. Mr. Wallis, also 
in reply to questions, stated that his ta- 
bles, as shown in his paper, were based on 
an intention to earn and pay six per cent 
on the station investment. He has dis- 
couraged convenience or luxury lighting 
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and endeavored to encourage, as far as 
possible, the use of electric light as the 
sole illuminant in houses, stores and off- 
ces. The discussions at this point became 
very general, being participated in by 
Messrs. Charles Price, of New Bedford, 
Mass.; J. M. Walker, New Castle, Pa.; 
Turner, of Cleveland, Ohio; Slade, of Que- 
bec; Smith, of Somerville, Mass.; E. L. 
Bailey, of Dundee, N. Y., and others. 


The discussion ranged over the whole sub- | 


ject of charging for current, but bore par- 
ticularly upon the demand-indicator ap- 
paratus and the propriety of so arranging 
this as to permit a customer voluntarily 
to increase the maximum demand the ap- 
paratus permits him; of course this in- 
crease being registered and paid for. Mr. 
J. W. Sachs, of New York, described a 
cutout device for the same purpose as that 
shown by Mr. Wallis. 

It was suggested during the discussion 
that the Wallis system would be ideal if 
there were no such thing as over-capital- 
ization, but that any attempt to educate 
the public, and especially this division of 
charges for current into two parts, one of 
which is a charge for capacity and the 
other for electricity supply, would result, 
in some cases, in giving municipal owner- 
ship a strong handle by which to grasp 
the situation. The discussion was one of 
the best that has been heard at the asso- 
ciation meetings for a long time. 

At this point the second Progress Re- 
port of the Committee for Investigating 
the Photometric Values of Arc Lamps was 
taken up, the report being read by Pro- 
fessor C. P. Matthews, the photometrist 
of the committee. This report was exceed- 
ingly interesting. It described the novel 
apparatus in use and results obtained dur- 
ing a year’s work in testing the relative 
values of carbons for enclosed arc lamps. 
The carbons tested were of both foreign 
and American make and the differences 
between these were shown to be exceeding- 
ly small, a result that was perhaps some- 
what unexpected. A full abstract of this 
report will appear in an early forthcoming 
number of the ELECTRICAL REVIEW. 

In concluding his report, Professor 
Matthews stated that these were the first 
tests in which the candle-power of arc 
lamps had been followed up during the 
life of the lamp. Upon motion of Mr. 
Hubley, of Louisville, the report was ac- 
cepted and the committee continued, and 
a vote of thanks was tendered it for its 
excellent services. . 

Professor Goldsborough then defined the 
Hefner unit. In these investigations the 
Hefner lamp, which burns a wick, was 
used, the ratio of this unit of light to the 
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standard British candle being 0.88. Pro- 
fessor Matthews described the lamp. The 
fuel is amyl acetate, the flame burning at 
a normal height of 40 millimetres. Mr. 
C. B. Marsh, of New York, spoke of the 
importance of the secondary electrical 
standard. He mentioned the influence of 
barometric pressure-on the Hefner lamp. 
The discussion was continued by Mr. 
Scovil, Mr. Price and the president. 

Mr. W. F. White, of Cincinnati, Ohio, 
spoke of the importance to the association 
of the illumination of streets and the inves- 
tigation of that branch of the subject. He 
thought that the mean hemispherical can- 
dle-power measures were not a good cri- 
terion for the illuminating power of street 
lamps. On account of the lateness of the 
hour, President Cahoon closed the discus- 
sion and called for the report of the Com- 
mittee on Rules for Electrical Construc- 
tion and Operation. These were presented 
by Captain William Brophy, who also re- 
ported on the subject of Grounding the 
Neutral. After the reception of these re- 
ports the meeting adjourned until the next 
morning. 

THURSDAY, MAY 28. 

The last session was called to order 
promptly by President Cahoon, and the 
report of the treasurer was presented. 
This showed the association to be in ex- 
cellent financial condition, a balance of 
$6,000 being on hand. Following the re- 
ception and approval of this report, Mr. 
C. R. Van Trump, of Wilmington, Del., 
read his paper entitled “A Station Load 
Diagram.” This paper will be found on 
page 662 of this issue. 

Following the reading of the paper the 
topical subject “Steam Heating from Cen- 
tral Stations” was taken up, the discussion 
being opened by Mr. Charles R. Maunsell, 
of Topeka, Kas., and continued by Mr. 
Charles P. Welles, of Towanda, Pa., and 
others. 

The paper by Mr. Augustus Tread- 
well, Jr., entitled “Storage Batteries in 
Central-Station Work,” was read, in the 
absence of the author, by Mr. T. C. Mar- 
tin. This paper, which dealt in full with 
the important subject covered by its title, 


was productive of an animated and spir- 
ited discussion, in which Messrs. Charles 
Blizard, Elmer E. Sperry and others took 
part. In closing the day’s exercises, Presi- 
dent Cahoon urged an increase in mem- 
bership of the association, and spoke of 
the value and importance of this organiza- 
tion to its members and to the industry at 
large. The convention was then adjourned 
so that members might attend the Pan- 
American Exposition, where a large num- 
ber of them spent the afternoon in view- 
ing the electrical and other attractions. 
(For Convention Notes see page 678.) 
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The Independent Telephone Con- 
vention. 


The annual convention of the Independ- 
ent Telephone Association of the United 
States of America will be held in Buffalo, 
June 11, 12 and 13. The headquarters of 
the association will’ be at the Iroquois 
Hotel. 

The programme in’ full is published be- 
low: 


Tuesday, a. M.—Reception of delegates, distribu- 


tion of badges, tickets, etc., at headquarters, 
Iroquois Hotel. 


Tuesday, noon—Opening of the convention In the 
banquet room of the City Convention Hall, 
corner Virginia street and Elmwood avenue. 
Address of welcome, by Mavor Conrad 
Diehl. 

Response by President James M. Thomas. 
Annual address by the president. 

Tuesday afternoon—lInspection of exhibits made 
by manufacturers in connection with head- 
quarters at the Iroquois Hotel. 

Wednesday, 10 A. M.—Second session of the con- 
vention at Convention Hall. 

Paper by Hon. S. P. Sheerin, Indianapolis, 
Ind.; subject, ‘Village Exchanges, Farmers’ 
Lines, Rates and Their Lessons. ’ 


Discussion by J. B. Ware, of Detroit. Mich., ~ 


and T. J. Fricker, Ashtabula, Ohio. 

Paper by Chas. E. Wilson, Philadelphia, Pa; 
subject, ‘Independent Telephone Development 
East of the Alleghentes.”’ 

Discussion by C. E. Stinson, of Rochester, 
N. Y., and Senator C. W. Kline, of Hazleton, 


Pa. 
Reports from various states and other busi- 
ness. 

Wednesday afternoon—Inspection of exhibits by 
manufacturers in connection with headquar- 
ters at the lroquois Hotel. 

Pan-American Exposition and Niagara Falls. 

Thursday, 10 a. M.—Third session of the conven- 
tion at Convention Hall. 

Reading of paper by H. D. Critchfield, of 
Cleveland, Obio; subject, “Legislation and 
Litigation.” 

Discussion by Ed. Kibler, of Newark, Ohio, 
and C. S. Bash, of Fort Wayne, Ind. 

Reading of paper by E. B. Fisher, of Grand 
Rapids, Mich. ; subject, “Bell Methods.” 
Discussion by Geo. W. Beers, of Fort Wayne, 
Ind., and W. A. Bisbee, of Savannah, Ga. 
Election of officers and unfinished business. 


The Glasgow ‘‘Herald’’ Printed 
by Electricity. 


On Friday, May 3, Her Royal Highness 
the Duchess of Fife put into operation 
for the first time the great Hoe press in- 
stalled for the use of the Glasgow Herald 
at the Glasgow Exhibition in Scotland. 
The press is driven by a 50-horse-power 
electric motor, and as the speeds required 
of it vary from 400 to 16 revolutions per 
minute, the regulation requirements are 
severe. A 13-horse-power motor-gener- 
ator is used, which, with the special con- 
troller and reversing switch, enables the 
variations to be made smoothly and rapid- 
ly. The press turns out 48,000 eight-page 
papers per hour, or a 32-page issue at 
12,000 per hour, the paper being fed in 
from four rolls, each one containing four 
miles of paper. 


Canadian Electrical Association. 


Arrangements for the annual meeting 
of the Canadian Electrical Association, 
to be held at Ottawa, Ontario, June 19 to 
21, are being completed. Information 
may be obtained from the secretary, Mr. 
(. H. Mortimer, Confederation Life 
Building, Toronto, Ontario. 
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James Blake Cahoon. 


Mr. James B. Cahoon, the retiring pres- 
ident of the National Electric Light Asso- 
ciation, was graduated from the Naval 
Academy at Annapolis in 1879, and from 
the United States Torpedo School at 
Newport, R. I., in 1885, taking there the 
post-graduate course in electricity. Re- 
signing from the service of the navy with 
the rank of lieutenant, he became con- 
nected with the Thomson-Houston Com- 
pany in 1889 as manager of the “expert” 
department. At that time this company 
instructed young men in the various de- 
partments of its factory at Lynn, Mass., 
and Mr. Cahoon had charge of this work, 


Mr. JAMES BLAKE CAHOON, 


RETIRING PRESIDENT OF THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION. 


as well as serving as engineer of the rail- 
way, marine and special production de- 
partments of the same shops. He was 
later appointed engineer to the local com- 
panies’ committee, and had engineering 
charge of the Jocal lighting, power and 
traction plants in which the General Elec- 
tric Company held a controlling interest. 

In May, 1895, he left this work to be- 
come general manager of the electric light, 
gas, water and street railway companies 
of Elmira, N. Y. He remained in the 
management of these properties until Oc- 
tober, 1899, since which time he has prac- 
tised as a consulting engineer in New 
York city. Mr. Cahoon designed and 


built the fine new electric light plant at 


Syracuse, N. Y., and is vice-president of 
the Oneida Light and Power Company 
of that city. He is a member of numer- 
ous engineering socicties, and gained an 
excellent record for work during the brief 
period of the late Spanish War, in which 
he was a volunteer. 
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Rapid Transit Tdnnél for Brooklyn. 


After being held up for nearly six 
months by the Municipal Assembly of 
Greater New York, the plan providing for 
the proposed rapid transit tunnel under 
the East River has been approved and the 
tunnel will be built. It will run from 
Broadway and Park row, in Manhattan, 
thence down Broadway to Bowling Green, 
through State street, Battery Park, White- 
hall and South streets, then under the East 
River, connecting with Brooklyn at Joral- 
emon street, thence under Fulton to Flat- 
bush avenue, to Atlantic avenue, where it 
will emerge. The estimated cost is $7,- 
000,000. Trains will be run through the 
tunnel at a speed of about forty miles an 
hour. 


ap 
Power Plant at Duluth. 


Plans have been completed by the High- 
land Canal and Power Company, of Du- 
luth, Minn., for an artificial waterway to 
produce 100,000 horse-power for generat- 
ing electricity. The company proposes to 
construct a system of waterways from the 
north-central part of the county to the 
brow of the hill above Duluth, delivering 
at that point a sufficient volume of water 
to transmit 100,000 horse-power in elec- 
tricity to the city. The company’s canals 
will have a drainage area of 2,500 square 
miles, and the power furnished will be 
in excess of anything in the country. 


Electric Cars in New York on 
Monday. 


By midnight to-night the three cables 
running up Broadway, in New York, will 
be withdrawn, and to-morrow the entire 
car service on Broadway will be discontin- 
ued to allow the installation of the com- 
pleted electric system. By Monday morn- 
ing early the Metropolitan Street Railway 
Company expects to run electric cars from 
Fifty-ninth street to Fifteenth street, 
and the entire Broadway system is ex- 
pected to be in operation by Monday 
night. 


—— o 


The Albany Strike Ended. 


Arbitration settled all differences be- 
tween the striking employés and their em- 
ployer, the Union Traction Company, of 
Albany, N. Y., on May 18, and the men 
returned to work. Each party conceded 
points, the men gaining their extra pay 
and the company retaining the right to 
continue in its employ the non-union 
men, who were the real cause of the 
strike. Similar disturbances are rendered 
very unlikely by the understanding at- 
tained. 
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MR. EDISON ON HIS NEW STORAGE. 
BATTERY. 
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and the next layer seems to abstract this, 
and so on until the oxygen permeates the 
It is too much solidified by press- 
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Book Reviews 


Without 


mass. , f “Signaling Through Space 
AN INTERVIEW WITH THE INVENTOR CON- re I think, for ions actually to travel Wires.” By Oliver J. Lodge. London. 
The Electrician Printing and Publishing 


CERNING HIS REMARKABLE NEW 
ACCUMULATOR. 


In his library at the laboratory build- 
ing in West Orange, N. J., Mr. Thomas 
A. Edison the other day consented to talk 
a little about the new storage battery 
which has just been described by Dr. A. E. 
Kennelly at the meeting of the American 
Institute of Electrical Engineers. 

“About the new battery? Why, I think 
that the curious phenomenon known as the 
‘passive state’ has concealed the operation 
of this form of cell from scientific men for 
a generation. You know that if you put 
a piece of iron in strong nitric acid it 
goes into what is called the passive state 
and no action takes place. Nothing hap- 
pens at all. The magnetic metals, iron, 
nickel and cobalt, are unique in this re- 
spect. Now that was a good place to start 
experimental work. It is a curious phe- 
nomenon and unique, and I believe the 
passive state has preserved this thing for 
me while all the others were looking in 
other directions for it. 

“Why did I go back to electrical work ? 
I have had a hankering after chemistry 
for many years and have turned to it for 
pleasure. Most of my reading for a long 
time has been in connection with this 
science, and I have found it very inter- 
esting. You know I never invent any- 
thing if I can help it that is not wanted. 
I knew that there was nothing bet- 
ter to work on than this storage battery 
problem. I took it up first about two 


years ago, working at it off and on, so to 


speak, but last August I buckled down to 


into the mass, and I think something like 
this cementation process actually goes on.” 

Talking of the commercial side of the 
subject and the utility of the new iron- 
nickel-potash cell, Mr. Edison said: “The 
normal discharge-rate of these cells is 
about three and one-half hours. That 
means actually that they will give out 
current without over-discharge faster than 
an automobile can take it. Then, again, 
we have over-charged the cells in one case 
so rapidly that we had to keep them in 
cold water to prevent their boiling; we 
have over-discharged them, and even 
turned them around and charged them 
backwards without doing any damage to 
them whatever. We have pulled the active 
element out of the solution and laid it 
out here in the yard for a week to dry, 
and found that it was all right when we 
put it back in the electrolyte.” 

As to the commercial side of the matter 
it was learned that machinery has already 
been ordered to begin the manufacture of 
these cells on a large scale. The business 
will be conducted without affiliation with 
other corporations as an independent 
manufacturing concern. It is believed by 
Mr. Edison and his associates that com- 
mercial quantities of these batteries will 
be ready for delivery early in the autumn 
of this year. 


@>e—__—_ 
Great Britain’s Copper Supply. 


The following table is from the compila- 
tion made by Messrs. Henry R. Merton & 
Company, of London, England, and shows 
the principal sources of England’s cop- 


per supply, the most important of which 
are given, with comparisons in long tons, 
as follows: 


Company, Ltd. 133 pages. 65 by 8% inches. 
67 illustrations. Cloth. Furnished by the 
ELECTRICAL REVIEW at $2.00. 


This is a new and enlarged edition of 
Professor Lodge’s classical little book upon 
the work of Hertz and his successors. It 
is hard to decide whether to admire most 
the beauty of the researches that are de- 
scribed, or the lucidity and clearness of 
the language Professor Lodge uses in tell- 
ing of them. 

“The Electrician Electrical Trades Di- 
rectory and Handbook for 1901.” London. 
The Electrician Printing and Publishing 
Company, Ltd. 1,700 pages. 6 by 9% 


inches. Many illustrations, maps, etc. Cloth. 
Furnished by the ELECTRICAL Review at $5.00. 


This is the famous “blue book,” ap- 
pearing in a new nineteenth edition, and 
is almost too well known to require an 
extended description. For several years 
the publishers of this directory have kept 
up the standard of their most excellent 
work to a point of great perfection. In 
it are included miscellancous indexes, 
containing Patent Office rules, ete., to- 
gether with many useful tables for refer- 
ence, the British electric lighting acts 
and rules for electric lighting, full infor- 
mation concerning European and Amer- 
ican telegraph and telephone systems, fi- 
nancial information, information con- 
cerning municipal bodies and institutions 
in Great Britain, technical schools and 
colleges, British Government departments 
and a trades directory of electrical peo- 
ple including the entire world. The 
United States division is excellent and is 
carried out to a point of much perfection. 


it exclusively.” 1900. 1899. 1898. 1890, 1884. 
Mr. Edison was asked how many ex- m D ieee — 

periments he had conducted before arriv- QMS: ]— as00 25.140 DTR ee 14,100 

ing at the successful conclusion cp: rea 26310 25.175 15.000 an 
“How many experiments? We have gpain and Portugal. 2001] 52872 52168 52.375 5170 i. 

made about 10,000 different tests. Of pheoMbe LLL) ets ide ta. | erie ea. | £51 7s. 10d. £54 1s. £54 13s. 64. 


course, you understand that as many as ee 


60 to 80 of these were going on at once. 
It was a rather discouraging thing to 
undertake to make iron serve in the 
storage battery, and that passive-state 
feature made it look like a mighty hard 
wall to climb, but we coaxed it and coaxed 
it until at last it was found out how to 
make iron take in and give out oxygen the 
way we wanted it. 

“The nearest thing I can suggest as to 
analogy to the way these ironand nickel salts 
behave in taking in oxygen is thecementing 
process by which malleable iron is made. 
The outside layer of iron takes up oxygen 


A Parlor Electric Car. 


General Manager G. B. McCullough, of 
the Union Traction Company, of Indiana, 
has recently received the handsome pri- 
vate car which was constructed for him 
at a cost of $12,000. The car is 60 feet 
long, painted olive green, with the name 
“Martha” lettered in gold on its sides. The 
interior contains two compartments, one 
known as the red room, and the other as 
the green room; the two rooms are, re- 
spectively, a combination smoking room 
and office, and sleeping and dining room, 
adjoining which is the bath, buffet and 
kitchen. The car is designed to operate 
at a speed of 50 miles per hour. 


Following this division is a very elaborate 
biographical section containing, in addi- 
tion to information concerning each 
member of the profession mentioned, 
a large number of portraits, many 
of them not hitherto published else- 
where. Large insets give tables of elec- 
tric railways and tramways, electric light- 
ing establishments in Great Britain. 
While the book is essentially British, it 
should be in the hands of every American 
dealer who is endeavoring to increase his 
export trade. It gives much information 
in available compass that is useful to a 
person secking this variety of trade ex- 
tension. 
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ELECTROMAGNETIC COILS AND 
PLUNGERS.* 


BY RANKIN KENNEDY. 


This simple combination, so much used 
in electrical appliances, has not, so far as 
the author can ascertain, been treated by 
any one applying the modem views of 
magnetism thereto. Perhaps nothing bet- 
ter is to be found on the subject than 
chapter viii in the book of Professor 
Silvanus Thompson, “The Electromag- 
net,” but it does not go further than cal- 
culating the intensity of magnetic force 
at any point on the axis of a long solenoid, 
and some speculative views as to what hap- 
pens with permanent magnet plungers, 
long plungers and short plungers, all very 
interesting from the point of view of the 
author. 

Perhaps the coil and plunger can be 
best treated as an electromotor, which in- 
deed it is, even in its most elementary 
form. Referring to Fig. 1, the coil car- 
ries a current of 10 amperes, which acts 
on the core, producing a magnetic field 
as shown by the dotted curves. It is evi- 
dent that the wires or conductors cut the 
field precisely as do they in a motor, hence 
the field magnet (the core or plunger) 
will be drawn in or the coil drawn up, 
the action and reaction be opposite and 
equal. 

As the plunger of straight bar form is 
about the worst form of field magnet, even 
for a simple solenoid, it is difficult to cal- 
culate the total flux cutting the coils; but 
given this total flux or induction, the 
number of turns cut across, and the cur- 
rent, we can arrive at once at the pull 
in pounds on the plunger. 

The pull on a conductor in the magnetic 
field of a motor is equal to 

F = CB x .00000685. 

Where F is maximum drag on conductor 
in pounds per foot of length, B = induc- 
tion in C.G.S. lines per square cm. cutting 
through the conductors. 

In a common arc lamp solenoid B may, 
and often does, reach a value of 625; cal- 
culated by the above formula, this induc- 
tion would give 0.04 pound per foot of 
wire cut in the coil carrying 10 amperes. 

A reference to Fig. 1, however, will show 
that no more than half the coils of wire 
can be cut by the ficld when one-half of the 
coil is filled by the plunger. Let us consider 
different cases. Fig. 1 is a case where coil 
and plunger are equal in length, and we 
have just glanced at its magnetic condi- 
tions when the plunger end is half way 
down the coil. In this position the dis- 
tribution of the magnetic field is much as 


* From the London Electrical Review, 
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shown; one-half of the flux cuts one-half 
of the coil at right angles to the axis, 
and there can be found a point along the 
axis of the plunger where the flux is at a 
maximum in the plunger. This is an im- 
portant point; it is shown at a b in Fig. 1. 
It is a little bit below the centre of the 
plunger, so that when half the plunger 
is in the coil a few of the lines of the 
field will reenter, cutting the coil in the 
reverse direction. 

As the core, or plunger, goes down into 
the coil, this reentering of the lines in the 
reverse direction increases until, when the 
plunger has reached the far end, as many 
lines cut the coil going out of one end of 
the plunger as cut it going in at the other 
end, so that there can be no pull one way 
or other, both fields being equal. This is 
the case of Fig. 2. The coil lies in two 
equal and opposite fields of magnetic force 
or lines at right angles to its axis; it is 
this field at right angles to the axis of 
the coil which we must deal with in all 
solenoidal reactions; not the field parallel 
to the axis. 

If the plunger is longer than the coil, 
it will arrive at a position of equilibrium, 
with ends protruding equally, as in Fig. 3. 
The two fields of force are acting equally 
on the coil, and if the core is pulled stead- 
ily out we will get more and more of the 
one field removed from it, until a point 
is reached where the action of the other 
field is a maximum. 

With a straight bar plunger and coil the 
field is complicated by leakage, the large 
air-gap allowing the lines to bend round 
and reenter the core. But if we could 
measure the induction through the plunger 
at the point a b, Fig. 4, just at the mouth 
of the coil, we should find this induction 
a maximum when the pull on the plunger 


is a maximum. When the pull on the 


plunger is nil, t. e., when it is in the coil 
in equilibrium, the line ab, 1. e., the sec- 
tion of the plunger through which the in- 


` duction is a maximum, coincides with the 


middle of the coil, as in Fig. 3. As the 
plunger is still further pulled out its mag- 
netism falls, and line a b recedes. 

In treating of irregular cones and tubes 
used as plungers, this law that the sec- 
tional line of the plunger, where the in- 
duction arrives at a maximum, coincides 
with the middle of the coil, decides the 
position of the plunger when it comes into 
equilibrium. 

Now let us consider a better field mag- 
net for the coil. Let the core be long and 
bent into a horseshoe. It is of little prac- 
tical use, considering the position of a core 
end, above the middle of a coil. Fig. 5 
shows a coil and horseshoe plunger. In 
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this case we have the lines of force con- 
ducted round the yoke and flowing in one 
direction only through the sides of the 
coil; we have done away with one of the 
fields, and the pull goes on rapidly increas- 
ing until the core projects a little beyond 
the lower end. In some arc lamps each leg 
of the horseshoe enters a separate coil. 

The induction in the case of a horse- 
shoe -plunger comes within more easily 
calculable limits. We have, say, for its 
maximum position, number of turns of 
wire in the coil x by amperes flowing = 
N C, and we have the sectional area and 
length of plungers, also approximate area 
and length of air-gap, from which we can 
arrive approximately at the value of the 
induction in the air-gap. This induction 
known, the pull can be calculated by the 
formula already given. 

Still, a plain horseshoe of round or flat 
iron produces a straggling ill-defined field 
of force. The polar surfaces are small, 
but it is a great improvement on the 
straight bar, where a great pull over a 
fairly long range is required with small 
waste of energy. 

Considered from these points of view, 
the best form of plunger and coil should 
be designed to make the coil wide and 
thin, and to use soft iron tubes inside and 
outside; in fact, a scientific construction 
of the horseshoe type of plunger. 

Here, in Fig. 6, is a section of a coil, 
with an inner and outer soft iron tube, 
connected by a circular yoke, the outer 
tube forming a mantle over the coil. 

We are now coming nearer to a series- 
wound motor. The wires in the air-gap at 
g are the armature conductors, those above 


the air-gap the field winding; it is not 


necessary for me to show how easily the 
pull on this plunger can be calculated for 
any position. It may be pointed out that 
by making the tubes thin enough above 
their polar faces, they can be saturated 
magnetically so that the pull will be pro- 
portional to the current. This is the be- 
ginning of the higher development of the 
coil and plunger. 

If, now, we divide the coil into two 
coils, one an armature and the other 8 
field coil, we shall be able to pull the 
plunger up or down by reversing the cur- 
rent in either half. . 

A further development arrives at a coll 
and plunger of the shunt-motor type, Fig. 
7, a main coil forming the armature and 
a fine wire-shunt coil forming the field 
winding, together with an outer and inner 
tube with polar faces. Here we have a cod: 
stant field, and the plunger may be driven 
up or down according to the direction of 
the currents in the coils. 
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Another modification of the coil and 
plunger, which is designed to give a long 
range of equal pull or push of small force, 
consists of a long solenoid with a still 
longer plunger. 

The plunger carries a magnetizing coil 
wound in two sections, producing a pole 
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A British View of Yankee Mechanics. 
[From London Engineering ] 


By those who have only a slight acquaint- 
ance with the American (Yankee) as seen 
in the mechanical trades, he is often mis- 
judged. While he, no doubt, has a cer- 
tain fondness for money, he does not stand 
apart from men of other climes in that. 
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Fies. 1-6.— ELECTROMAGNETIC COILS AND PLUNGERS. 


in the middle. The sectional area of the 
plunger and the power of the magnetizing 
coil must be so designed that the plunger 
is magnetically saturated by its own coil. 
A current in the long solenoid outside will 
pull with a long equal range either up or 
down, according to the direction of the 
current in the coil. In Lord Kelvin’s re- 
cording instruments this coil and plunger 
is used; it hag also been used in an arc 
lamp. 

A very powerful coil and plunger, a 
modification of the foregoing one, was ap- 
plied by the author to a machine for strik- 
ing a heavy blow; it is sketched in Fig. 8. 
The coil is ironclad, and has two ring- 
shaped inner poles, N S, and a plunger to 
loosely fit the bore. This plunger has eut 
into it a series of grooves in which the 
armature winding is wound, to produce a 
pole in the middle and one at each end; 
the length of the core is equal to the length 
of the ironclad coil plus the length of the 


stroke. This is a most powerful solenoid 
and core, or coil and plunger, and may yet 
be of considerable use in mechanism. 

A long solenoid with two long horse- 
shoe permanent magnets can be used for 
an equable pull over a considerable range ; 
but permanent magnets are not really per- 
manent when acted upon for any length 
of time by solenoids. 


His eagerness to acquire it is, at least, 
partially offset by that of some other 
nationalities in their retentive efforts 
after they once gain possession of it. 

It seems to me that 
there is one trait that 
is generally overlooked 
by strangers; and, in- 
deed, not always recog- 
nized even hereat home. 
A man will come and 
speak of some way he 
wishes to do the work, 
or some little appliance 
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he would like to have made, or some 
change in the casting, that certain opera- 
tions can be shortened or eliminated. 
Why does he do this? 
Does he expect more pay? He is now 
getting as much as the shop ever pays. 
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Does he expect to get a patent on the 
appliance? He is surrounded on every 
hand by them, and not a patent in the lot. 

Does he expect to shorten his day? He 
has his full hours to work the same as his 
fellows, and will have. 

Does he expect to be able to take it easy 
by the change? Not a bit of it, as the 
reason he gives for the change is increased 
production or better work. 

He isn’t working piece-work to get the 
increase. 

To think he would do this without any 
reason would be absurd. 

In some ways he is the laziest man in 
the world. His dislike to doing anything 
that don’t accomplish something is in- 
tense. 

He wants every exertion to result in 
usefulness in some direction. 

To put it in another way, he wants the 
efficiency of his efforts to be as near 100 
as possible. If dollars come from this, well 
and good; but after all that is not the 
mainspring. 

Put him at work where he has no chance 
to think and he loses his strap, and you 
will find that increase of wages will not 
keep it there. 

He will give up an easy job for a harder 
one for the sake of getting where he can 
plan and improve, and will forget how 
hard he is working in his pleasure in do- 
ing the work with less exertion than form- 
erly it was done. 

Mechanically, he despises his fellow 
workman who frets and fumes and tugs 
and strains to do what a little thought 
and ingenuity would do in a much better 
way. 

A gentleman who had come in contact 
with a very competent mechanic for years 
expressed the opinion that hawas the laziest 
man he had ever known; that he was so 
lazy, and hated to work so bad, that when 
there was anything to be done he would 
think of some little scheme to do it bet- 
ter and quicker than the ordinary way, so 
as to be able to do it without work, and 
would hustle around lively, making the 
scheme do the work as he planned it 
should. 

The opinion is a common one, even with 
those jobs that are hard work, that some 
men would be better mechanics if they had 
less muscle, and so had to think more to 
be able to do the work. 

The joy that an astronomer feels in dis- 
covering a comet, that a scientist feels in 
demonstrating the truth of a new theory, 
that an explorer feels in laying open the 
mysteries of a new country, that a chemist 
feels in producing hitherto impossible 
compounds ; this joy is also felt by the true 
mechanic when he improves the efficiency 
of his efforts, and unless recognized in his 
make-up, he is a puzzle. 

That following this feeling generally 
brings the money too is fortunate for the 
world at large, as they are the largest gain- 
ers by it, in material things, and surely no 
one should blame the Yankee who so ar- 
ranged that he got as many dollars for as 
little effort as possible, as that is surely 
just in line with his usual work of high 
efficiency. 
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Electric Light 


Convention 
Notes 


F. S. Terry was present, and registered 
from New York. £ i gia 


The Gregory Electric Company was rep- 
resented by Mr. A. G. Kuhmstead. 


Dr. William Habirshaw was one of the 
prominent and popular men present. 


_The Northwest Fixture Company, New 
York, was represented by C. J. Purdy. 


Paul H. Brough, of the Heine Safety 
Boiler Company, was present from New 
York. 

The Bryan-Marsh Company, New York, 
was represented by Mr. Converse D. 
Marsh. 

The New York & Ohio Company, War- 


ren, Ohio, was represented by Mr. W. D. 
Packard. 


The Pittsburgh Transformer Com- 
pany sent, as representative, Mr. F. C. 
Sutter. 

The Chase-Shawmut Company, Boston, 
Mass., was represented by Mr. A. P. 
Moore. 


The Christensen Air Brake Company, 
Milwaukee, was represented by Geo. J. 
Cadwell. 


Mr. W. V. Orr, of the Adams-Bagnall 
Company, Cleveland, was present the last 
two days. 

The Western Electric Company was rep- 
resented by Messrs. Rockafellow and 
Fletcher. 


The Okonite Company, New York, was 
represented by Mr. Geo. T. Manson, of 
New York. 


Mr. P. C. Ackerman, of the Rhode Isl- 
and Electrical Company, was present from 
New York. 


The Standard Underground Cable Com- 


pany, Pittsburgh, was represented by Mr. 
T. E. Hughes. 


‘H. T. Paiste Company, Philadelphia, 
maker of switches, was represented by 
Mr. C. J. Hills. 


The General Incandescent Lamp Com- 
pany was represented by Mr. Joseph 1n- 
sull, of Cleveland. 


Mr. H. L. Parker, of the Emerson Elec- 
tric Manufacturing Company, St. Louis, 
was in attendance. 


The Ansonia Electrice Works, Ansonia, 
Ct., manufacturer of wire, was represent- 
ed by W. J. Tonkin. 


The Standard Underground Cable 
Company, New York, was represented by 
Mr. Charles J. Marsh. 


The Chicago Mica Company, Valpa- 
raiso, Ind., was in evidence through the 
presence of C. W. Cobb. 


Pass & Seymour, Syracuse, makers of 
porcelain electrical products, were repre- 
sented by Jno. Brooks. 
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The Fostoria Incandescent Lamp Com- 
pany, Fostoria, Ohio, was represented by 
Mr. J. B. Crouse. 


The Safety Insulated Wire and Cable 
Company, New York, was represented by 
Mr. Avery P. Eckert. i 


The Electric Motor and Equipment 
Company, Newark, N. J., was represented 
by Mr. Geo. E. Davis. 


Professor W. E. Goldsborough, of Pur- 
due University, received many friends 
during the convention. 


The American Electrical Works, Provi- 
dence, was represented by Mr. F. E. Dono- 
hoe, of the Chicago office. 


Mr. Samuel Insull, president of the 
Chicago Edison Company, was a promi- 
nent figure at the meeting. 


_ Mr. P. H. Hover, for the New York 
Insulated Wire Company, was registered 
at the International Hotel. 


The Phænix Glass Company, New York 
and Pittsburgh, was represented by Mr. 
A. H. Patterson in person. 


The Speer Carbon Company, St. Marys, 
Pa., was represented by Mr. J. S. Speer. 
Mrs. Speer was also present. 


Mr. J. S. Crider, of the Washington 
Carbon Company, Pittsburgh, was among 
the carbon manufacturers present. 


Mr. George A. McKinlock, president of 
the Central Electric Company, Chicago, 
reached Niagara Falls on Wednesday. 


The Capital Electric Company, Denver, 
Colo., maker of incandescent lamps, was 
represented by some long-distance visitors. 


Mr. James Wolff, Chicago manager of 
the New York Insulated Wire Company, 
arrived early with the western delegation. 


The Lea Electric Manufacturing Com- 
pany, Elwood, Ind., maker of arc lamps, 
was represented by Mr. Wm. M. Porter. 


The McRoy Clay Works, Chicago and 
New York, was represented by Mr. John 
T. McRoy in person and Mr. F. F. Kirk- 
patrick. 


The Shelby Electric Company was rep- 
resented by the New York manager, Mr. 
J. C. Wormley. Mrs. Wormley was also 
present. 


Mr. Stephen L. Coles and Mr. M. J. 
Shaughnessy, of the Shaugnessy Agency, 
New York, advertising experts, were 
visitors. 


Mr. J. M. Hill, accompanied by Mrs. 
Hill, was present. Mr. Hill is associated 
with the Electric Vehicle Company, of 
New York. 


The Frank Ridlon Company, Boston, 
one of the pioneer electrical firms of New 
England, was represented by Secretary E. 
W. Kellogg. 


Mr. Marcus Nathan, who has been 
prominent in connection with several elec- 
trical exhibitions of past years, was pres- 
ent one day. 


The New England Electric Manufactur- 
ing Company, Boston, daily distributed 
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flowers, which were especially appreciated 
by the ladies. 

The National Carbon Company, Cleve- 
land, Ohio, was represented by Messrs. 
N. C. Cotabish, manager of sales, and 
A. E. Murray. 


Mr. Jas. P. McQuaide, of the National 


Conduit and Cable Company, New York,. 


was registered at the International during 
the three days. 

The Monarch Fire Appliance Company, 
New York, maker of the fire extinguish- 
er, “Kilfyre,” was represented by General 
C. H. Barney. 


The Eugene F. Phillips Electrical 
Works, Limited, Montreal, Canada, was 
represented by Mr. Geo. H. Qheey, sec- 
retary-treasurer. 


The American Vitrified Conduit Com- 
pany, New York, was in evidence through 
Mr. B. S. Barnard. Mrs. Barnard and 
daughter were with him. 


Mr. Jas. W. Godfrey, of the India Rub- 
ber and Gutta-Percha Insulating Com- 
pany, was also present among those promi- 
nent from New York city. 


The Hart & Hegeman Manufacturing 
Company, Hartford, Ct., manufacturers 
of the Hart switches, was represented by 
Mr. A. H. Pease in person. 


The Munder. Electrical Works, manu- 
facturer of incandescent lamps, was rep- 
resented by Mr. C. F. Munder im person. 
Mrs. Munder was also present. 


Mr. J. G. Pomeroy, of the Chicago 
branch of the Adams-Bagnall Electric 
Company, manufacturer of the arc lamps 
of that name, was in attendance. 


Mr. Charles S. Barkelew, of the Barke- 
lew Electric and Manufacturing Com- 
pany, Middletown, Ohio, spent Tuesday 
and Wednesday at Niagara Falls. 


Mr. Luther Stieringer was overcome 
with congratulations for the accomplish- 
ment of the splendid illumination effects 
at the Pan-American Exposition. 


The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., was represent- 


ed by Messrs. W. B. Jackson, of Pittsfield, 


and Chas. E. Bibber, of New York. 


The Hunter Fan and Motor Company, 
Fulton, N. Y., was represented by one of 
its New York representatives from the 
office of E. B. Latham & Company. 


Among those present from the Sawyer- 
Man Electric Company were Messrs. C. 8. 
Jennings, of New York, and Frank S. 
Smith, G. A. Nellis, of Pittsburgh. 


The H. W. Johns Manufacturing Com- 
pany was represented by Messrs. Berry 
and Sachs, of New York. This company 
had an exhibition of the Sachs fuses. 


The Dale Manufacturing Company, 
New York, manufacturer of electric light 
shades and fixtures, was represented by 
President John Dale and O. J. Bryan. 


The Phelps Company, of Detroit, Mich., 
was represented by Mr. W. J. Phelps, 
manager. This company is placing On 
the market the “Hylo” incandescent lamp. 
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Mr. A. A. Thresher, of the Thresher 
Klectric Company, Dayton, Ohio, arrived 
Thursday morning and met many people 
interested in the fine electrical machinery 
he is manufacturing. 

Mr. Elmer W. Gillmer and T. H. Lane 
were present from Warren, Ohio, repre- 
senting the Warren Electric and Spccialty 
Company and the Colonial Electric Com- 
pany, of Ravenna, Ohio. 

Mr. Jas. I. Ayer, one of the ex-presi- 
dents of the association and now general 
manager of the heating department of the 
Simplex Electrical Company, was present 
to renew acquaintances. 


The Crescent Manufacturing Com- 
pany, Chicago, exhibited a new cord- 
spool contrivance for regulating the plac- 
ing of incandescent lamps. Mr. A. Meyer, 
of the company, attended. 


The Stanley Instrument Company, 
Pittsfield and New York, was represented 
by Mr. S. V. Ochs. This company made 
an exhibit of the Stanley wattmeters in 
one of the hotel parlors. 


The Electric Storage Battery Company, 
Philadelphia, was represented by Mr. 
Chas.. Blizard, general manager of the 
company, from the home office, and Mr. 
Albert Taylor, of New York. 


The Sprague Electric Company was 
represented by Mr. Henry G. Issertel, E. E., 
manager the sales department for the met- 
ropolitan district, and Mr. Alex. Hender- 
son, manager of the conduit department. 


The Gould Storage Battery Company, 
New York, made a display of storage bat- 
tery plates and tabulated data apropos of 
the Gould battery, in the main corridor of 
the hotel, in charge of Mr. Wm. W. Don- 
aldson. 


The Columbia Incandescent Lamp Com- 
pany, St. Louis, Mo., was represented by 
Mr. A. C. Garrison, vice-president, and 
Mr. R. B. Corey, of New York. This 
company distributed favors—an artistic 
button and pin. i 


Mr. Walter Cary, president of the Mil 
waukee Electrice Company, was present 
from Milwaukee, also Mr. M. E. Baird, of 
this company’s New York office, who also 
represented the Browning Manufacturing 
Company, of Milwaukee. 


Messrs. Bergtheil and Young, members 
of the firm of Bergtheil & Young, of Lon- 
don, England, which acts as the Conti- 
nental agents for the Bullock Electric and 
Manufacturing Company, were welcomed 
by American acquaintances. 


The John A. Roebling’s Sons Com- 
pany was represented by the following 
gentlemen: Mr. H. L. Shippy and Messrs. 
F. W. Harrington, G. W. Swan, D. F. 
Ivans, H. C. De Camp and W. P. Bowman, 
and Geo. C. Bailey, of Chicago. 


The Westinghouse Electric and Manu- 
facturing Company, of Pittsburgh, Pa., 
was largely represented. Among the gen- 
tlemen present were Messrs. C. F. Scott, 
A. J. Wurts, W. M. Probasco, F. H. Tay- 
lor, of Pittsburgh. Other representatives 
from different cities were present. 
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The American District Steam Com- 
pany, Lockport, N. Y., was represented 
by Messrs. Bishop and Hall. This com- 
pany manufactures and installs the Holly 
system of steam mains for exhaust steam, 
which is in use by many electrical sta- 
tions. 

Mr. Frank G. Bolles, representing the 
combined sales department of the Wagner 
Electric and Manufacturing Company 
and the Bullock Electric Manufacturing 
Company, was present, also Mr. Francis 
B. Smith, of Buffalo, district manager for 
this organization. 

Mr. B. C. Kenyon, general manager of 
the Diehl Manufacturing Company, was 
present during the three davs of the con- 
vention. This company has recently been 


the victor in another suit anent fan motor 


construction, the last being against the 
Dayton Fan and Motor Company of Ohio. 

Mr. C. O. Baker, Jr., master of trans- 
portation, décided it wise to postpone the 
trip by special train to the exposition, 
planned for Wednesday, because of the 
rain. The transportation facilities were 
adequate to all demands, which was a mat- 
ter of satisfaction because of the many 
ladies present. 

The Manhattan General Construction 
Company, of Newark, New York and Chi- 
cago, maker of the Manhattan types of 
arc lamps, was well represented by Presi- 
dent S. Marsh Young, Mr. G. B. Griffins, 
of the Boston office, and Mr. Hubbard, of 
the New York office. Mesdames Young 
and Hubbard were also present. 


Mr. Norman McCarty, general sales 
manager for the United States Carbon 
Company, Cleveland, Ohio, announced at 
the convention that the receivership ap- 
pointed for this company would not deter 
the company from continuing the manu- 
facture of carbons as heretofore. Mr. Mc- 
Carty is an old-time convention attendant. 


Mr. R. B. Corey, of New York, was 
present. Mr. Corev is the sales agent in 
the metropolitan district for the follow- 
ing: American Circular Loom, “Bossert” 
steel outlet boxes, “Erickson” insulating 
bushings, panels, ete.; “Electroduct” in- 
terior conduits, Columbia incandescent 
lamps, Hart & Hegeman switches, Simplex 
wires and cables. 


The American Circular Loom Company 
was represented by Mr. R. B. Corey, of the 
New York office; Mr. T. G. Grier, of Chi- 
cago; Mr. E. L. Decker, of Somerville, 
Pa. Mr. A. T. Clark, of this company, 
was accompanied by Mrs. Clark; Mr. J. 
L. Wilson, by Mrs. Wilson. Mr. H. B. 
Kirkland, of this company, was also a 
well-known man present. 


Hon. Charles R. Huntley, former presi- 
dent of the National Electric Light Asso- 
ciation and director of the Pan-American 
Exposition, kept*open house at the Inter- 
national Hotel, and entertained his num- 
erous friends from all over the United 
States. Wednesday evening Mr. Huntley 
gave an informal dinner, which was 


greatly enjoyed and brought forth numer- 


ous bright and witty speeches from the 
participants. 
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The Standard Paint Company, New York 


and Chicago, was represented by Messrs. . 


J. C. Shainwald, western manager, and 
F. F. Vanderwater,of New York. This com- 
pany distributed a pretty souvenir in the 
shape of a fancy paper knife with inscrip- 
tions of the “P & B Products.” The 
Standard Paint Company is reproducing 
at the Pan-American the unique building 
made entirely of P & B Products which 
was erected at the Paris Exposition. 


General Electric Company representa- 
tives present were: Messrs. J. R. Lovejoy, 
general manager the lighting department ; 
W. R. L. Emmett, engineer lighting de- 
partment; E. E. Gilbert, assistant mana- 
ger lighting department; E. A. Carolan, 
assistant general manager foreign depart- 
ment; M. A. Oudin, engineering depart- 
ment; H. W. Hillman, lighting depart- 
ment; A- D. Page, manager incandescent 
lamp sales; F. W. Willcox, assistant mana- 
ger incandescent lamp sales. 
> 
Power-Generating Facilities in 


Lapland. 


Recent official calculations estimate that 
the total power of the large waterfalls in 
Lapland which are suitable for gencrating 
electricity reaches a total of 10,000,000 
horse-power, the average head being taken 
as 1,213 feet (370 metres). One company 
is already engaged upon a generating sta- 
tion in the vicinity of one of the large 
falls, and will use the power to work the 
poorer quality of iron ores in its mines. 
> 

Reporting Incoming Steamers by 

Wireless Telegraphy. 

From the New York Quarantine Sta- 
tion to a point off the island of Nantucket 
is a distance of about three hundred and 


‘ten miles—a distance which is covered 


by the modern express transatlantic steam- 
ship in something like fourteen hours. 
All of these vessels pass within easy wire- 
less telegraph range either of Siasconset 
or of Nantucket Shoals Lightship, No. 
66, which is anchored some fifty miles to 


the southeastward of the island of Nan- 
tucket. The value of an information 
service concerning incoming steamships 
which might be distributed a full twelve 
hours before their arrival at their ports 
is too great and evident to require argu- 
ment. The expense of installing a wire- 
less telegraph system for this purpose is 
so small in comparison with the benefits 
that would be derived from it that it seems 
strange that it has only lately been under- 
taken. The New York Herald, with ad- 
mirable enterprise, has just undertaken 
the establishment of such a system. 
ae 

At the Pan-American Exhibition visi- 
tors will have the opportunity of seeing a 
small building made of aluminum. This 
structure will be octagonal, and it will be 
as large as can be built in a space 15 feet 
square. The height will be about 22 feet, 
and it will be made of No. 24 sheet. 
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Automobile Parts. 


The interest in automobilism, which has 
become so widespread through the United 
States, has encouraged the establishment 
of a supply depot for automobile parts. 
The accompanying illustrations represent 
a gasoline automobile, all the parts of 
which are made by A. L. Dyke, St. Louis, 
and are supplied to those who wish to 
finish such a vehicle by their own work. 


Fra. 2.—Gaso- 
LINE: ENGINE. 


Fie. 1.— AUTOMOBILE MADE 
FROM STOCK PARTS. 


Castings of all the parts of the engine and 
the running gear of the vehicle are car- 
ried in stock, as well as all the parts neces- 
sary for making the various details of the 
structure of the machine. These are sup- 
plied, together with working drawings, 
making it only necessary for the amateur 
who desires to build his own automobile 
to finish the castings, do two or three 
days’ work at the forge, and make, paint 
and upholster the body. 

Fig. 2 shows the general type of the en- 
gine used on this vehicle, which is claimed 
to possess important and novel features of 
construction. The cylinder and its head 
are all in one casting and are arranged 
for water cooling. In this way all of the 
packing and facing ordinarily necessary 
are done away with and machine work on 
the apparatus reduced to a minimum. The 
engine is also useful for other purposes, 
such es running machinery and small dy- 
namos, and in launches. It is rated at 
three horse-power. 


A New Cable-Testing Outfit. 


The portable cable-testing set shown in 
illustration was recently designed by Mr. 
Henry W. Fisher, of the Standard Under- 
ground Cable Company, of Pittsburgh, 
and represents the latest ideas in appara- 
tus of this class. It is designed for tests 
where a strictly portable set is required, 
and therefore is compact and com- 
paratively light in weight. In addition to 
measurements of capacity, insulation and 
conductivity resistance, it is possible to 
locate faults by the Murray or Varley 
loop tests. Mr. Fisher has also intro- 
duced a method for locating breaks in ca- 
bles where the conductor has parted, and 
a new method for measuring capacity in 
which a telephone is used in place of a 
galvanometer. 

To operate the apparatus rapidly and 
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without complication, a set of double- 
throwswitches change the connections from 
one test to another without the use of in- 
convenient flexible cords and without the 
necessity for remembering a complicated 
scheme of connections. 

For use with this new testing set a port- 
able D’Arsonval galvanometer of high 
sensibility has been designed and is so con- 
structed that the apparatus can be used in 
a laboratory or out of doors as may be re- 
quired. 

Although this new cable-testing set has 


not been placed on the market more than 
a few weeks, it was perfected by Mr. 
Fisher some time ago and is entirely be- 
yond the experimental state. 

The apparatus is manufactured by Mor- 
ris E. Leeds & Company, and is handled 
by James G. Biddle, Philadelphia, who is 
selling agent for the manufacturers. Upon 


GRAPHITE DyxaMo BRUSH. 


request Mr. Biddle will send a detailed 
description of the apparatus. Telephone 
engineers in particular, it is believed, will 
find such an equipment of great value in 
cable testing. 


New Power-House in Pittsburgh. 
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Graphite Dynamo Brushes. 

Of all the various substances that have 
been tried for the manufacture of brushes 
for dynamo machines and motors since 
the early days when M. Gramme used a 
“brush” of copper wires to collect the 
current from the commutator of his 
dynamo, nothing has been found more 
generally satisfactory than carbon in some 
of its various forms. The ordinary gas 
carbon, or carbon manufactured from 
petroleum residues, has come into use con- 
siderably, but in order to minimize cer- 
tain disadvantages which these brushes 
have shown, the Joseph Dixon Crucible 
Company, of Jersey City, N. J., has brought 
out the graphite brush which is shown in 
the accompanying illustration. It is well 
known, of course, that graphite has a wide- 
spread use as a lubricating material, and 
this peculiar property of the substance is 
invaluable in this new use for it. The 
brushes are made in a large number of 
sizes, and for practically every variety of 
dynamo machine and electric motor. 


Minerals in Cuba. 

By request of General Leonard Wood, 
Governor-General of Cuba, the United 
States Geological Survey sent out Mr. 
Charles Willard Hayes to conduct investi- 
gations in Cuba and the Isle of Pines re- 
garding the mineral resources of those 
islands. Mr. Hayes reports that the 
mineral resources of Cuba are of greater 
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construction of its great power plant in 
Pittsburgh. The building will cost about 
$150,000, and the ironwork alone $30,- 
000. Plans and specifications for the 
work were drawn by the engineering de- 
partment of the Pennsylvania Railroad. 


Matanzas, while on the Isle of Pines are 
deposits of marble of unusually fine 
quality. Santa Clara province also con- 
tains copper, while in Havana and Pinar 


del Rio provinces are other equally rich 
leads. 


May 25, 1901 
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News # 


EXPORT AND DOMESTIC 


The submarine cable which has just been 
laid between Marseilles and Tangiers in- 
augurates an elaborate system of cables by 
which France proposes to put herself at a 
cost of $25,000,000 in direct communication 
with her remote colonies and foreign coun- 
tries. 


Railroad Commissioner Roberts of the 
West Australian Government recently ar- 
rived in New York. His visit, which will 
be a long one, is for the purpose of closing 
some important contracts for railroad equip- 
ment. When an Australian railroad com- 
missioner last visited us—Mr. Oliver, of New 
South Wales—it resulted in the placing of 
contracts for eectrical equipment alone 
which aggregated nearly $800,000. 


United States Consul Winslow, at Liége, 
Belgium, reports that the trade between the 
consular district in which he is stationed 
and the United States is undergoing im- 
portant changes which he considers will be 
greatly to our advantage, the consumption 
of American goods being several times as 
great as it was three years ago, our 
superiority in manufacturing lines having 
come generally to be recognized by the Bel- 
gians. 

Foreign shipments of wire recently made 
through eastern ports by the American Steel 
and Wire Company, reached a total of nearly 
3,500 tons in one week, the figures showing 
an increase of nearly 20 per cent when com- 
pared with the wire shipments sent abroad 
during the previous month, which went 
principally to South America. During the 
week mentioned Australia was a heavy cus- 
tomer, taking 1,209 tons, or nearly a third 
of the entire amount. Shipments to South 
America included 16 consignments aggre- 
gating 794 tons, while to the United King- 
dom 10 lots were sent, the balance going to 
continental Europe and South Africa. 


The six new turbines for the Niagara Falls 
Power Company, which were designed after 
plans prepared by Escher, Wyss & Com- 
pany, of Zurich, Switzerland, are to 
come from the plant of the I. P. 
Morris Company, of Philadelphia, Pa. The 
turbines will have a capacity of 5,000 horse- 
power apiece, and will differ considerably 
from the wheels now in use, which were de- 
signed by Piccard, Pictet & Company, of 
Geneva. The difference is principally that 
the new wheels have the guides and buckets 
enclosed in a wheel case and tubes which al- 
low the utilization of the full available head 
of water. The new machines will be de- 
livered some time during August, and will be 
used to drive the six generators which were 
ordered in last November from the General 
Electric Company. 


American tools are stated to be far ahead 
of any others shown at the Glasgow, Scot- 
land, International Exhibition, and even 
Englishmen admit that there never has been 
such a collection of machines, tools and iron- 
work gotten together anywhere. The Ma- 
chinery Hall at the exhibition is 500 feet 
long by 360 feet wide and contains all the 
apparatus with the exception of the power- 
generating plant, which is in an annex. The 
exhibit of the Kempsmith Machine Tool 
Company, of Milwaukee, Wis., is represented 
as a “perfect revelation to the British engi- 
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neer.” Says a Glasgow exchange: “Such a 
collection of lathes, drills, cutting and turn- 
ing tools of every kind, hardly could be pro- 
duced by any British maker or of such ex- 
quisite finish and durability. As a fact, 
there is not one maker on this side who 
could produce anything equal to it. Even 
the electrical installations of this commer- 
cial metropolis are American.” 


During the week of May 6 to 11 exports of 
merchandise from the port of New York 
were valued at $12,990,419 as against $10,- 
032,340 in the preceding week and $11,154,- 
474 last year. The total exports since Jan- 
uary 1 amount to $195,795,483 as against 
$197,789,985 for a corresponding period last 
year. The April figures as reported by the 
Treasury Department uphold the expectation 
held out at the end of the nine-month period 
of the last year. At the close of 10 months, 
the excess of the exports over imports is 
$584,212,306. Even admitting that the ex- 
ports will drop a little in May and June as 
they did last year, the total exports for the 
fiscal year will be about $1,500,000,000, while 
the imports will barely reach $800,000,000, 
making a total commerce of $2,300,000,000 
and an excess of exports over imports of 
$700,000,008. This will give a lower increase 
in the total commerce than that reported for 
several preceding fiscal years, but an excess 
of exports $85,000,000 greater than the 
hitherto banner year of 1898. The gain in 
total commerce from 1897 to 1898 was $21,- 
800,000, in round numbers; from 1898 to 
1899 it was $76,539,000; from 1899 to 1900, it 
was $320,000,000, while the increase from 
1900 to 1901, now promises to be about $55,- 
500,000. The gain in exports over last year 
seems likely to be fully $200,000,000. 


A 


Oakland, Cal., proposes to build a munic- 
ipal electric lighting plant at a cost of about 
$175,000. 

A bond issue of $10,000 has been recently 
made by Iuka, Miss., for the proposed elec- 
tric lighting plant. 

Bids are desired for the purchase of a 
franchise for an electric light plant in Or- 
lando, Fla. Mr. James Duke is city clerk. 

An electric lighting line extension, 16 miles 
long, has been completed for the American 
Electric Light Company, of Carthage, N. Y. 

Improvements are to be made to the plant 
of the Sante Fe Water and Light Company 
at Silver City, N. M., at a cost of $5,000. 


An electric lighting plant is to be built on 
the San Francisco River at Bisbee, Ariz., by 
the General Electric Company, of New York, 
at a cost of $1,000,000. 

Bids are wanted at once in Covington, Ga., 
for an electric light plant with a capacity of 
36 arc and 3,600 incandescent electric lights, 
the upset price being $15,000. 

The ordinance recently introduced into 
the common council of Columbus, Ohio, for 
a municipal electric lighting plant has 
passed, the estimateu cost being $110,000. 


Construction work has been begun on the 
proposed plant of the Portsmouth, N.H., 
Gas, Electric Light and Power Company. 
When finished the plant will have cost about 
$500,000. 

A $10,000 bond issue has been voted by the 
city of Tullahoma, Tenn., for an electric 


Electric 


Lighting 


lighting plant, and $25,000 for waterworks, 
which will probably be run in connection 
with it. Mr. F. B. Martin is commissioner. 


A plant which will supply Logan County 
with electric light and power is to be built 
soon in Logan City, Utah. Messrs. C. Garff, 
Isaac Smith and D. W. Fullmer are said to 
be interested. 


Construction work on the proposed elec- 
tric lighting plant at Jackson Junction, 
Mich., is to be postponed, probably until next 
year. The plant when finished will cost 
about $300,000. 


A company is reported to have been organ- 
ized in St. Michaels, Md., with $10,000 capital 
to erect an electric lighting and ice plant. 
Mr. O. Hammond, Glenn Building, Balti- 
more, is interested. 


Bids are wanted at once in Manchester, 
Vt., for such machinery for the new electric 
lighting plant as has not yet been contracted 
for, the estimated cost being $20,000. Par- 
ticulars may be had of Mr. John Marsden. 


A franchise has been granted by Coopers- 
ville, Mich., to the Grand Rapids, Grand 
Haven. & Muskegon Railway Company for 
the electric lighting of Coopersville. A sta- 
tion will be erected, which, with its equip- 
ment, will cost $38,000. 


A steel dam is to be thrown across the 
Chesapeake and Ohio Canal at Great Falls, 
Md., by the Great Falls Power Company, 
which will make extensive improvements to 
its plant at a cost of about $1,500,000. Mr. 
C. H. Lieb is president of the company. 


Bids will be received until June 15 by the 
city of Montreal, Quebec, for installing and 
maintaining arc and other electric lamps in 
the streets and public places of the city. 
Certified checks for $50,000 must accompany 
the bids. Mr. L. O. David is city clerk. 

Sealed proposals were received up to 
May 21 by the Board of Public Works of 
Nashville, Tenn., for the construction of a 
municipal electric lighting and power plant. 
Particulars may be obtained of the Board 
of Public Works, Mr. A. G. Fite, chairman; 
Charles S. Brown, consulting engineer. 

On April 30 power was turned on at the 
plant of the Pike’s Peak, Colo., Power Com- 
pany. The plant generates at the present 
time 2,200 horse-power, and the current is 
transmitted to a station in Victor, where it 
is used for lighting purposes and to oper- 
ate the several plants of the Woods Invest- 
ment Company. 

Reports from Vancouver, British Colum- 
bia, state that the Stave Lake Power Com- 
pany has secured a 50-year franchise to oper- 
ate an electric power plant, which will be 
built 31% miles from Vancouver, and 25 
miles from New Westminster, generating 
17,000 horse-power, which will be trans- 
mitted into both cities for lighting, power 
and street railway purposes. Messrs. J. B. 
Ferguson and G. C. Hinton, of Vancouver, 
are said to be back of the project. 

In the two years that municipal plants 
have been permitted in the state of Massa- 
chusetts, 18 such systems have been estab- 
lished in as many towns with populations 
varying from 1,000 to 7,000. Published tes- 
timony apparently shows that they have 
been more profitable than the majority of 
private plants throughout that state, 14 of 
the municipal plants operated in as many 
towns yielding net profits of 12.3 per cent, 
while in 43 towns which were served by 
private electric corporations the return is 
stated to be but 6.4 per cent. The statistics 
given are probably made up an the usual 
manner, and if investigated would doubtless 
show a different standing for the two va- 
rieties of plants. 
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A franchise was recently granted by the 
town of Springfield, Mo., to Henry A. Coit, 
of St. Louis, and R. P. Halderman for the 
installation of a local telephone system. 


A telephone line is to be erected by the 
Delaware & Hudson Railroad Company in 
connection with its telegraph signal sys- 
tem, the company believing that it will be 
of little utility in the smaller stations where 
the signalmen are not telegraph operators. 


Contracts were recently let by the People’s 
Telephone Company, of Detroit, for the con- 
struction of its Detroit system, the contract 
calling for a switchboard with an initial 
equipment of 6,000 separate lines and a gross 
capacity of 12,000 lines. The contract 
amounted to $203,000, of which about $125,- 
000 is for the switchboard. 


Efforts are being made by the Rural Tele- 
phone Company, of Waterloo, Mich., to se- 
cure enough subscribers so that it can obtain 
an entrance into Ann Arbor. The company 
has at the present time about 500 instru- 
ments connected and expects in the near 
future to establish connections between 
Jackson, Ann Arbor and Howell. 


The New York Herald, with highly com- 
mendable enterprise, has arranged for wire- 
less signals to announce incoming steamers 
from the Nantucket shoals lightship. Wire- 
less telegraphic communication will be es- 
tablished between that point and the shore 
at Sankaty Head, Nantucket Island, 43 miles 
distant, and from there telegraphed to the 
Herald office in New York. This will be a 
gain of some 13 hours in reporting steamers. 


Since January 1, 517 new telephone com- 
panies have been formed in this country, 
with a total capitalization of $43,000,000, 
while others already working have increased 
their capital stock about $35,750,000. Some- 
thing like 427 franchises have been applied 
for, 124 of which have been refused. Two 
companies have passed out of existence and 
it is estimated by the statisticians that there 
are 115,000 persons employed in the tele- 
phone business. 


Consul Jones, of Funchal, Madeira, says 
that the Eastern Telegraph Company has 
just finished laying a cable from Falmouth 
to St. Vincent, Cape Verde Islands. It passes 
through the office of the Western Telegraph 
Company, Limited, at Funchal, and is worked 
in connection with the Cape St. Helena 
route. The latter company has landed four 
cables at Funchal—two to Lisbon and two 
to St. Vincent. One of the Lisbon cables 
is continued to Brazil and connects that 
country with Europe. The direct cable route 
from Funchal to the United States is via 
Lisbon and the Azores. The tariff to New 
York is about 50 cents per word.. 


Messrs. A. E. Adams, Jules Vautrot, Jr., E. 
A. Seeley, C. B. Selby and S. B. Claypool are 
reported to have secured a purchasing op- 
tion on the Columbia Telephone Company, 
of Portland, Ore. Portland has a popula- 
tion of 93,000 and the Columbia Telephone 
Company, which has a liberal perpetual 
franchise and earned $13,000 net in the past 
year, can be greatly extended if the capital 
is increased as these gentlemen propose to 
do, bringing it up to $500,000 immediately 
after if they succeed in securing the system. 
They also desire to secure an exchange at 
Tacoma and then consolidate the Tacoma, 
Seattle and Portland companies, thus 
strengthening each exchange without pro- 
moters’ charges or the loss incident to han- 
dling matters in a small way. All the capi- 
talists interested with the exception of Mr. 
Claypool are Ohioans. 
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News 4$ f 


UNIVERSITY OF ILLINOIS—An illus- 
trated lecture on “Alternating-Current Pow- 
er Work,” in the series arranged by the 
Mechanical Engineering and Electrical En- 


gineering Society, was delivered April 30, 
by Mr. T. P. Gaylord, of the Westinghouse 
company. The treatment of the subject was 
thoroughly interesting. It followed the 
broad lines of electrical industrial develop- 
ment now so active in electric lighting, rail- 
way and power transmission, and application 
to manufacturing establishments. Electric 
generators, oil-cooled transformers, rotary 
converters and constant and variable speed 
induction motors of the Tesla type were 
shown and described. The most recent type 
of motor has been largely and successfully 
introduced by this company for cranes and 
hoists, woodworking shops and foundries, 
and many other industries requiring variable 
speed. Excellent views and descriptions 
were given of the large shops of the com- 
pany at Pittsburgh. 


THE UNIVERSITY OF WISCONSIN has 
established a Summer school for apprentices 
and artisans in its college of engineering at 


Madison, Wis., to benefit machinists, engi- 
neers, superintendents of electric light 
plants, waterworks power stations and 
other similar interests and for young men 
who wish to qualify themselves for such bus- 
iness. The full four years’ professional 
course in engineering is not required for 
these employments but to satisfy the de- 
mands made upon these classes of men it is 
necessary for them to obtain considerable 
theoretical and practical knowledge not ordi- 
narily had in the schools of the college. At 
the present time the school term is six weeks 
during the Summer and it is believed by the 
officials of the school that many of the stu- 
dents in attendance will be those who are 
regularly employed in responsible posi- 
tions and who may be able to obtain leaves 
of absence for the purpose of obtaining in- 
struction. One of the leading purposes of 
the school is to supplement the work of the 
correspondence schools so that those who 
come with a fair knowledge of the theory of 
a certain line of practice could spend their 
entire time in the shops or laboratories and 
so practise or prove experimentally the 
scientific principles learned from books. 
Prospectuses will be mailed upon applica- 
tion to the registrar of the University at 
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Mr. William A. Wallace, a well-known Chi- 
cago, 1l., telegrapher, died recently at 
Gowanda, N. Y. Mr. Wallace was born at 
Geneva, N. Y., in 1836, and in 1852 was ap- 
pointed to a manager’s position at Amherst- 
burg, Canada, by Mr. H. P. Dwight. For 
three years in that city he published the 
Telegraph. In 1857 he worked for the West- 
ern Union Telegraph Company at Chicago, 
and in 1864 was the Buffalo agent for the New 
York State Associated Press, distinguishing 
himself in a trial of speed by receiving six 
copies on a manifold of 2,464 words of Con- 
gressional proceedings in one hour without 
a break. In this feat he was timed by the 
late J. D. Reid and A. S. Brown, of New 
York. Afterwards, in Chicago, he pub- 
lished the Switch. Mr. Wallace was in his 
time one of the most brilliant operators in 
the United States. 
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Legal 
Notes 


RIGHT OF PROPERTY IN NEWS—An 
injunction has been granted by Mr. Justice 
Kohlsaat in the United States Circuit Court, 
in the case of the Western Union Telegraph 
Company against the National Telegraph 
News Company and others, restraining the 
latter from publishing, selling or transmit- 
ting through their tickers, or otherwise, 
news, quotations or other information which 


may hereafter be collected, formulated or 
transmitted by the Western Union Tele- 
graph Company through its tickers, the 
prohibition holding good until one full 
hour from the time such news items are 
first printed and appear upon the ticker 
tape. Judge Kohlsaat holds that the West- 
ern Union has a right of property in the 
news and information collected by it at its 
own expense, and that its property rights in 
such information do not cease when it is 
published on the tickers rented to its 
patrons. The court also ruled that this 
right can be of little or no value after 60 
minutes from the publication of such news 
by this company when published on the 
tapes of such tickers, but that after the 
lapse of such time the complainant would 
suffer no material injury by the publication 
of such news items on the part of the de- 
fendants. 


Automobile 


Notes $ # 


Italy is apparently following the tead of 
American cities in experimenting with auto- 
mobile fire engines, and one was recently 
tried in Turin, the experiment turning out 
very satisfactorily, as the machine devel- 
oped 17 miles an hour fully loaded. 


United States Consul Guenther, of Frank- 
fort, Germany, in a recent report, announces 
the appearance at Nurnberg of the first au- 
tomobile sleigh in the German Empire. The 
vehicle is said to have been constructed by 
the Nurnberg Motor Factory Union. 


A novel system of pacing is soon to be 
introduced at the Friedenau bicycle track, 
in Berlin, Germany. Several electric motor 
tandem bicycles are to be used, but instead 
of being operated by accumulators on the 
machines themselves, they will be connected 
with an overhead wire similar to the ones 
used in electric tramways, and will be fed 
with current from this by a trolley. 


The Internal Affairs Committee of the 
Senate of the State of New York amended 
Assemblyman Doughty's bill, regulating the 
rate of speed for automobiles in cities to 
eight miles an hour, and 15 miles an hour 
on public highways in unsettled communi- 
ties. The amendment also gives the Park 
Department of New York city exclusive 
control over the speeding of automobiles in 
all public parks, parkways and driveways. 


There are at present in Italy five auto- 
mobile factories with works in Turin, Milan 
and Florence. The most important of these, 
La Fabricca Italiana di Automobili, is estab- 
lished in Turin, and started in March of 
last year with a capital of 1,000,000 francs, 
and has turned out since its organization 50 
carriages and motorettes. The Italian 
automobiles are said to be similar in appear- 
ance to the famous Panhard et Levassor 
French vehicles, and are expected to take 
part in the tour of Italy soon to be held. 
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The conviction is strong that the large 
railway interests are again working in 
harmony after the panic of Thursday, May 
16, and that the railway combination plans 
will be carried out and will be quite compre- 
hensive. All securities are claimed to be in 
a stronger technical position than has been 
the case for a long time, stocks having 
passed into exceptional strong hands. The 
mass of these securities will not seek tbe 
market until offered for investment in a dif- 
ferent form. The local transportation stocks 
in New York closed the week very strong, 
believed to be caused by syndicate buying. 
The lighting and telephone stocks displayed 
strength. Conservative people announced 
themselves bullish on the stock of the 
Brooklyn Rapid Transit Company. The elec- 
trical equipment of the Manhattan Elevated 
is proceeding rapidly and excellent results 
are expected. The summer business un- 
doubtedly will be quite large with swiftly 
moving open cars. It is claimed that the 
new electrical system wil: reduce the cost of 
running to a saving annually of not less than 
$1,000,000, which is equivalent to more than 
two per cent on the Manhattan stock. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


May 18. 
New York: 
Highest. Lowest. Closing. 
B’klyo R.T 0... TTI 6814 77 
Con. Gas. ccc cies Giaenes 224 203 222 
Gen. Elec....... 0 2. aeee 225 210 223 
AN. o O S 11814 105 11744 
Met. St. RY. ..........6- 170 153 : 
Third Ave. R R........ 125 120 125 
Kings County hlectric.. 195 185 185 
N. Y. and N. J. Tel. Co. 173 168 168 
Tel. avd Tel. Co......... 6 5 6 


The Kings County Electric Light and 
Power Company, of Brooklyn, has declared a 
quarterly dividend of 144 per cent payable 
June 1. 

The General Electric Company has de- 
clared a quarterly dividend of 2 per cent on 
its common stock payable July 15. 

The decision of Chancellor H. C. Pitney 
refusing to restrain the Amalgamated Cop- 
per Vompany from absorbing the Boston and 
Montana companies and the Butte and Mon- 
tana companies, caused prices to advance 
sharply, especially for the Montana stocks 
directly affected. 

The stockholders of the New York Gas, 
Electric Light, Heat and Power Company 
and the stockholders of the Edison Electric 
Illuminating Company voted favorably on 
the proposition to consolidate with each 
other, the vote being practically unanimous. 
The meeting was held May 20. 


Boston, May 18: 


Closing. 
Am. Tel. and Teli: ii iiscexs etasecenss Fa oeees 1734 
Erie Tels ese carats emai Koine aen eah bee 58 
Now Eng. Tels encerro cfoawieds cans NEA 142 
MASS: ElëC: ioc cere a O Oow aes 321g 
Westing. Mfg. pf....... excess @ aisawaas 75 
Edison Elec.........essseensossssssrsssesssao 260 


The report of the Mexican Telephone Com- 
pany for March shows a net profit of $6,076, 
an increase over March of the previous year. 
The company now has 3,549 subscribers. 

President Alexander Cochrane, of the 
American Telephone and Telegraph Com- 
pany, has called a special meeting for June 
3 to vote upon a proposition to increase the 
capital stock from $100,000,000 to $150,- 
000,000. The meeting will be held in New 
York city. The news of this proposition 
caused the stock of the company to ad- 
vance. It closed Monday at 180, an ad- 
vance of 7 points. 


Philadelphia, May 18: 


Closing 
Elec. Co. of Ai... 2 cece ccc cccecce ccc ences 10 
Philadelphia Elec ............00: peewee. 6 
Union Traction....... ccccceccccccccccccccce 82 
United G. TiC ek inciinn iia iwi ce edan en ese 119 
Elec. Sto. Bat. Giscsciss es ec cews ebad ness acura 60 
Elec. Sto. Bat. pf........ccceee esc ececcevcce 60 


It is stated that the proceeds of the 
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$2,000,000 increase in the capital stock of the 
Bell Telephone Company, of Philadelphia, 
will be expended chiefiy on the Delaware and 
Atlantic system, which is controlled by the 
Bell company, of Philadelphia. 


Chicago, May 18: 


f Closing 
Chicago Elison Light ..............0.ceceees 173 
Central Union Telephone.................005 48 
Chicago Telephone..........cccceceec cece £60 
Un: Trae io eines wade weak’ O 144 
Un: Trac: pi. cer cesssisise ine soem ae sacha ie 5s 
Metropolitan El...... nen eeee Cones Ree eae BOLG 


The plan for consolidating four of the five 
elevated railways in Chicago is proceeding 
satisfactorily. This plan does not include 
the South Side Elevated, as the owners of 
this road are not willing to consolidate at 
the price offered. Mr. T. J. Ryan, of New 
York, is interested in the promotion of the 
consolidation. The stock of the Union Loop 
has advanced because of its central position 
T a consolidation and it is now selling at 


Personal 


Mention 


MR. MALCOLM W. FORD has recently re- 
signed as secretary of the Automobile Club 
of America. 

MR. W. J. CARROLL, of St. Catharines, 
Canada, has been appointed chief engineer 
of construction on the Van Horne system of 
railways in Cuba. 

MR. RALPH DENIO, superintendent of 
the Bristol Railroad, was recently appointed 
general manager, secretary and treasurer of 
the Sherbrooke, Quebec, Railway Company. 

MR. RAY S. BLINN has been appointed 
chief engineer of the Canton & Akron Trac- 
tion Company, with headquarters in the Fol- 
well Building, Canton, Ohio. 

MR. JAMES ROSS, a director of the Do- 
minion Iron and Steel Company, and also 
vice-president of the Montreal Street Rail- 
way Company, has recently returned from a 
visit to England. 

MR. FRANK W. THOMAS has been ap- 
pointed master mechanic of the Stillwater 
& Mechanicville, N. Y., Street Railway, 
which will run an electric line between Troy 
and Lake George. 

MR. JOHN H. RACER and Miss Mary E. 
Enyeart, of Troy, Ohio, were recently mar- 
ried at Covington, Ky. Mr. Racer is vice- 
president of the Dayton & Troy Electric 
Railway Company. 

MR. H. F. J. PORTER, late manager of 
the Chicago office of the Bethlehem Steel 
Company, has been appointed New York sales 
agent of that company, with headquarters 
at No. 100 Broadway. 

MR. FREDERICK THOMPSON, of Mon- 
treal, Quebec, has been selected as the elec- 
trical engineer who will value the electric 
lighting plant which the city of Kingston 
expects to purchase after arbitration. 

MR. A. M. STEVENSON, who for 12 years 
has been attorney for the Denver, Colo., Tram- 
way Company, has resigned, and his suc- 
cessor will probably be Mr. Isaac N. Stevens. 
Mr. Stevens was a recent visitor to New 
York. 

MR. GEORGE F. CHAMBERLAIN, of Har- 
rison, N. Y., chairman of the law committee 
of the Automobile Club of America, was the 
first automobilist to take out a license under 
the new state law governing automobile 
driving. 

MR. F. STUART WILLIAMSON, consult- 
ing structural engineer, has recently entered 
into copartnership with other gentlemen 
under the firm name of Charles Henry Davis 
& Partners, with New York offices at 25 
Broad street. . 

MR. A. R. SHATTUCK, president of the 
Automobile Club of America, sails for 
Europe about June 1, and will spend two 
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months touring in France. Mr. Shattuck 
has ordered a foreign automobile, which will 
be ready for him on his arrival. 

MR. W. L. MELLON, of the well-known 
banking house of Mellon Brothers, of Pitts- 
burgh, Pa., has been elected president of the 
Pittsburgh & Birmingham Traction Com- 
pany, which plans extensive improvements 
in both cities. 

MR. CHARLES E. SHARP, of St. Louis, 
Mo., was a New York visitor last week. Mr. 
Sharp is a dealer in electrical supplies in 
his city and is quite familiar with the south- 
ern and Mexican trade, and reports that the 
demand for electrical goods in that section 
is constantly growing. 

MESSRS. H. WILSON YOUNG and Ed- 
ward Bergtheil, of Bergtheil & Young, Lon- 
don and Manchester, England, are making a 
brief stay at the Waldorf-Astoria in New 
York, having just returned from a short 
western trip. ‘heir visit to this country was 
made to purchase electrical apparatus. 


MR. T. C. FRENYEAR, general agent in 
Buffalo, N. Y., of the Westinghouse Electric 
and Manufacturing Company, has accepted 
the presidency of the International Rapid 
Transit Company, of Buffalo, which has re- 
cently taken over the property and fran- 
chises of the International Ferry and the 
Fort Erie Ferry Railway companies. 


MR. KOTARO SAKURA, of Tokio, Japan, 
is now in Pittsburgh, Pa., examining the 
structural steel products made by the Amer- 
ican Bridge Company. Mr. Sakura is the 
Japanese Government architect, and has 
supervision of the construction of the Im- ' 
perial Arsenals at Kuri and Mizura. He 
will remain in the United States for several 
months. 


MR. THOMAS H. MACK, who has been 
contract agent of the New York Telephone 
Company for the past eight years, has re- 
signed on account of poor health. During 
his administration the number of telephones 
in use in New York has increased sixfold. 
Mr. Mack organized his department on the 
excellent lines of making a friend of every 
customer or possible customer. 


MR. M. MAREAN, manager of the West- 
ern Union Telegraph Company, at Washing- 
ton, D. C., and Mr. George W. Ribble, man- 
ager of the Postal Telegraph-Cable Com- 
pany, same city, accompanied President Mc- 
Kinley and party on their western tour. The 
newspaper representatives accompanying 
the party had everything smoothed for them 
in sending messages about the incidents of 
the trip to the various papers, and the re- 
ports have been unusually complete and 
accurate. 

MR. EDWARD J. WILCOXEN has been 
made superintendent of the Rochester, N. Y., 
& Sodus Bay Railway Company. Mr. Wil- 
coxen was born in 1871 and in 1888 entered 
the employ of the Buffalo, Rochester & Pitts- 
burgh Railway Company as mileage clerk. 
His advance from that time has been steady, 
and in May of 1900 he was appointed as- 
sistant superintendent of the Rochester & 
Sodus Bay Railway Company, his marked 
ability having secured him his present ap- 
pointment when Mr. H. A. Nichols found 
that the Rochester Railway required his en- 
tire attention. 

MR. G. U. G. HOLMAN, who for some time 
past has been connected with the switch- 
board engineering department of the General 
Electric Company, at Schenectady, N. Y., has 
been appointed general manager of the 
Canadian Electric Light Company, of Quebec 
and Levis, Province of Quebec. Mr. Hol- 
man was graduated by the Massachusetts 
Institute of Technology in 1889, and has held 
several important offices, among them being 
that of engineer of the Mather Electric Com- 
pany; manager, secretary and treasurer of 
the Cheltenham Electric Light, Heat and 
Power Company. In 1897 he was made vice- 
president of the electrical section of the 
Franklin Institute, of Philadelphia. Mr. 
Holman entered upon his new duties on May 
15, his headquarters being in Quebec. 
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Industrial 
Items 
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THE THRESHER ELECTRIC COMPANY, 

Dayton, Ohio, is mailing a blotter illustrative 

of the “perfect regulation” of Thresher gen- 
erators. 


THE McDERMID MANUFACTURING 
COMPANY, Chicago, Ill., announces that it 
has removed its factory to advantageous 
ee at 118 to 132 West Jackson Boule- 
vard. 


THE AMERICAN BRIDGE COMPANY, 
New York city, shipped from its Pencoyd 
plant during March 7,339 tons of steel, which 
the company believes is the largest ship- 
ment made by any bridge shop in the world. 


THE PERU ELECTRIC MANUFACT- 
URING COMPANY, Peru, Ind., is mailing a 
catalogue of ‘“Pemco” rosettes for fuses. 
The book is well illustrated with designs of 
the rosettes and will be forwarded upon 
application. 


THE CHICAGO ARMATURE WORKS, 
Chicago, 111., desires to announce that it has 
moved its offices and works to its new plant 
at Blue Island, Ill., a suburb south of Chi- 
cago and convenient to the city, where it has 
larger and improved facilities for expedi- 
tiously handling its business, which is stated 
to be rapidly increasing. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, Ill., states that it is having 
busy days in its shipping department. While 
the demand seems to be for everything in the 
line of electrical goods, the percentage of 
increase in sales of the Adams-Bagnall arc 
lamps is stated to be more noticeable than 
for the company’s specialties. 


THE ERICSSON TELEPHONE COM- 
PANY, 296 Broadway, New York, recently 
received a communication from the disburs- 
ing officer, U. S. V., Signal Office, War De- 
partment, Washington, stating that a report 
of the department upon the Ericsson tele- 
phone was favorable, and ordering 200 
bridging instruments to be shipped to Ma- 
nila, P. I. 


THE INTERNATIONAL SPECIALTY 
COMPANY, 1005 Monadnock Block, Chi- 
cago, Ill., is mailing a pamphlet entitled 
“Dollars.” The pamphlet illustrates the 
Schwarze telephone. The book is instruc- 
tive, and tells the reader, first, how to make 
dollars, and then how to save them. Copies 
of the book are being sent throughout the 
United States, and will be mailed on request 
to any one who desires to learn more of the 
Schwarze product. 


THE CENTRAL ELECTRIC COMPANY, 
Chicago, Ill., has issued a new price list and 
discount sheet under date of May 1, apply- 
ing to its general catalogue. These sheets 
have been distributed to all the company’s 
customers who are in possession of a general 
catalogue, and any one who did not receive 
a copy is requested to advise the company, 
in order that the omission may be traced 
and the mistake rectified. The Central com- 
pany is desirous of keeping its customers 
well posted in regard to the latest prices on 
all its products. 


THE STANDARD TELEPHONE AND 
ELECTRIC COMPANY, at Madison, Wis., 
was damaged recently to a small extent by 
fire. Fortunately the company did not lose 
any part of its machinery and its business 
was only interrupted for a short time, less 
than two days in fact, in order to adjust 
losses with insurance companies. The friends 
of this enterprising house will be pleased 
to learn that the fire in no wise interfered 
with the work of filling orders or making 
shipments. 
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THE EUREKA ELECTRIC COMPANY, 
INC., Chicago, Ill., will not have an exhibit 
at the Pan-American Exposition proper, but 
instead of that will make an extensive dis- 
play at its Buffalo salesrooms, 578 to 580 
Ellicott square, Pratt & Woodford, the com- 
pany’s eastern representatives, being in 
charge. The Eureka company’s telephone 
apparatus, switchboards and exchange appli- 
ances are too well known to need any com- 
ment, and any inquiries made to Messrs. 
Pratt & Woodford will be given prompt and 
careful attention, while visitors at the sales- 
rooms will be welcome at all times. 


THE DRIVER-HARRIS WIRE COMPANY, 
Newark, N. J., manufacturer of Climax and 
Advance resistance wires and dealer in fine 
sizes of brass, copper, steel and German- 
silver wires, is sending out a good advertise- 
ment in the form of a folding celluloid rule 
12 inches long. One side of the rule 
is laid off in inches and the metric system, 
while the other side bears the calendar for 
the year. The Driver-Harris wires are well 
known and favorably commented upon by 
the electrical field and have met with sub- 
stantial support from manufacturers all 
over the country, being used liberally for arc 
lamps, rheostats, heaters, measuring instru- 
ments and general work of all sorts that 
requires conductors of accurate resistance. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, Mo., reports that 
its spring business has opened up in a most 
gratifying manner, every department of its 
business being rushed with orders. The 
company states that it is meeting with un- 
paralleled success in the introduction of its 
new J. M. standard junction boxes, claim- 
ing that wherever these boxes have been put 
in they have met with the greatest success, 
and that all contractors say this is the most 
economical and best arranged box that they 
have ever used. The boxes are made in two 
general types, one for surface and one for 
concealed work. A special bulletin dealing 
with these boxes has been prepared by the 
company and will be mailed, free, upon re- 
quest. 


THE VALUE OF A BATTERY of chloride 
accumulators as a reserve power in case of 
emergency was forcibly illustrated on the 
evening of May 11, at Philadelphia, Pa., dur- 
ing the severe electrical storm which visited 
the city at that time. A portion of the gen- 
erating machinery at the Union Traction 
Company’s Ogontz substation was disabled 
by lightning, and the battery station at Erie 
and Germantown avenues carried this sec- 
tion of the load for almost a half-hour, while 
connections with the Beach street power-house 
were being made. Without the battery this 
section of the road would have been forced 
to suspend operation for a considerable time. 
The batteries are the regular product of the 
Electric Storage Battery Company, of Phila- 
delphia. 


THE AMERICAN ELECTRIC FUSE COM- 
PANY, of New York, Chicago and San Fran- 
cisco, desires to call attention to the fact 
that its factory has been removed to Adrian, 
Mich., where larger and better facilities for 
turning out work have been afforded. The 
company states that it is now employing over 
100 people, while the demand for its goods 
has been so unprecedented that it is behind 
time on its orders. New arrangements have 
been made by the company which will enable 
it to more than double its former capacity 
for supplying porcelain, with which ma- 
terial it has had difficulty heretofore, so that 
there is not likely to be further delay in fill- 
ing orders for insulators. Contracts have 
been recently closed with several of the 
largest telephone companies in the United 
States, the company reports, for the furnish- 
ing of its standard lines of protectors, con- 
nectors, fuses, etc. The company expects 
soon to send out an entirely new line of il- 
lustrated printed matter. Applications for 
descriptive literature should be directed to 
the company’s office at 345 to 347 South Canal 
street, Chicago, Ill. 
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New $ $ # 
Incorporations 


CLARENDON, TEX.—Clarendon Tele- 
phone Company. $3,000. 


TRENTON, N. J.—Union Telephone Com- 
pany. $3,000. Incorporators: W. H. Reeves 
and M. W. Hargrove. 


CHARLESVILLE, IND.—Charlesville Tele- 
phone Company. $200. Incorporators: Dr. 
N. R. Johnson and others. 


IUKA, ILL.—Daniel Telephone Company. 
$10,000. Incorporators: G. E. and P. E. 
Daniels and J. W. Harrison. 


CHICAGO, ILL.—American Motor Coach 
Company. $100,000. Incorporators: F. and 
H. F. White and A. F. Brown. 


MACEDON, N. Y.—Macedon Electric Rail- 
way Company. $30,000. Directors: C. A. 
Lux, S. P. Nichols and E. B. Norris. 


MILO, ILL.—Milo & Bradford Telephone 
Company. $5,000. Incorporators: John Mc- 
Clane, L. H. Reed and H. S. Pettigrew. 


CHICAGO, ILL.—Telephone Auxiliaries 
Company. $10,000. Incorporators: H. P. 
Young, N. S. Smyser and E. J. Wilber. 


AVON, ILL.—Avon Mutual Telephone 
Company. $1,500. Incorporators: G. E. Mc- 
Farland, A. Sundberg and G. S. Osborn. 


ROBINSON, ILL.—Robinson Water, Light 
and Heat Company. $70,000. Incorporators: 
C. S. Jones, Frank Barnes and A. H. Bay- 
ston. 


CHICAGO, ILL.—American Railway Com- 
pany. $25,000. Incorporators: A. R. 
Whiffen, R. P. Shimmin, C. D. Wright and 
others. 


CHICAGO, ILL.—Thexton Electric En- 
velope Sealer Company. $2,000. Incor- 
porators: H. A. Thexton, H. H. Peters and 
others. 


MONROEVILLE, IND.—Monroeville Elec- 
tric Light Company. $100,000. Incorpora- 
tors: C. F. Manship, T. Noble and J. M. 
Tryon. 


IOLA, KAN.—Iola Electric Street Rail- 
way Company. $50,000. Directors: F. V. 
Crouch, L. L. Northrup, F. W. Clinkscales 
and others. 


EAST ORANGE, N. J.—American Home 
Telephone Company. $2,000,000. Incor- 
porators: A. G. Brown, E. B. Hawkins, E. 
T. Magoffin. 


IDAHO SPRINGS, COLO.—Vasquez Val- 
ley Telephone Company. $50,000. Incor- 
porators: R. C. Bormay, J. H. Shepherd and 
H. N. Sims. 


WASHINGTON, IND. — Washington & 
Loogootee Railway Company. $20,000. In- 
corporators: J. M. Crawford, and J. G. and 
I. I. McCawley. 


INDIANAPOLIS, IND.—Indianapolis & 
Martinsville Rapid Transit Company. $100,- 
000. Incorporators: Charles F. Smith, A. T. 
Irwin, P. Goetz and J. B. Bright. 


DUBUQUE, IOWA—B. E. Linehan and W. 
S. Molo have sold their half interest in the 
Union Electric Company to the General 
Electric Company, of New York, for $350,000. 


COPPER CLIFF, ONTARIO—Massey Sta- 
tion Mining Company. $300,000. Provi- 
sional directors: R. M. Thompson, Major R. 
G. Leckie, of Truno; N. S. and J. J. Thomp- 
son. 


WINTHROP HARBOR, ILL.—The Win- 
throp Company. $25,000. To operate 8 
light, heat and power plant. Incorporators: 
Solomon Rosenblatt, Garnett Hegan and 
others. 
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“About this time look out for the light- 
ning-rod man.” If there were a Farmers’ 
Almanac published to-day this sentence 
should have a prominent place in it on 
this date. It is a good caution to print, 
anyway. If anybody is really alarmed 
about lightning and thinks seriously of 
lightning rods, let him first wiscly invest 
a small amount in the purchase of Pro- 
fessor Lodge’s book on “Lightning Con- 
ductors,” rather than fall a victim to the 
wiles of the lightning-rod agent. The or- 
dinary lightning rod of commerce is pretty 
to look at and is not much more liable to 
be struck by lightning than its immediate 
surroundings. It is not especially danger- 
ous, but a good thrifty tree near the house 
is a better protection. 


NEW YORK, SATURDAY, JUNE 1, 1901. 


A MUNIFICENT GIFT. 

The presentation to the American Insti- 
tute of Electrical Engineers by Dr. Schuy- 
ler S. Wheeler of the Latimer Clark library 
of electrical books is the largest single gift 
that the Institute has received in its his- 
tory, and is one that reflects equal credit 
upon the generosity and the intelligence of 
its donor. Dr. Wheeler has performed a 
service to American electricians which they 
will not soon forget, and the Institute is 
fortunate in having in its membership one 
so interested in its welfare and so generous 
in its behalf. 

The study of the history of electricity 
has not been as popular in the United 
States as its importance demands. The 
clearest insight into the future and into 
the tendencies of the present can be had 
by the study of the history of the past. 
This applies as well to engineering or 
science as to any other department of 
human advance. With this library at its 
command and added to its already excel- 
lent collection of books, the Institute has 
the nucleus around which will crystalize, 


in the course of time, a great electrical 


_ library. 


Now that the example has been so well 
set by Dr. Wheeler, the other members of 
the Institute should come forward and en- 
deavor to make this great library an actual 
reality instead of a mere possibility. There 
should be a generous rivalry among them 
to see who could give the most and the 
best toward this object. 

Measured by the importance of the pro- 
fession it represents and by the productive 
capacity of its members as inventors, en- 
gineers and men of science, the American 
Institute of Electrical Engincers is second 
to no scientific body in the world. It com- 
prises in its membership the elect of our 
men of science and enginecring, and its gen- 
eral meetings are notable gatherings of men 
with brains to handle the great problems 
which the complexity of civilization to-day 
presents. Notwithstanding the importance 
of the Institute and the greatness of the 
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industry of which it is the flower, it has 
not yet a permanent home of its own nor 
has it the unity of sentiment that would 
be given it by a suitable house in which its 
members could more frequently meet one 
another and discuss the matters in which 
they have common interest. The library 
which will grow up around the collection 
that Dr. Wheeler has given is an additional 
reason for the erection or purchase of a 
proper building for the Institute. With a 
membership of over twelve hundred, it 
ought not to be difficult to raise the money 
for this purpose, especially if Dr. Wheel- 
er’s example becomes contagious. 

- It is a good time for gift-making. We 
have had a prosperous season and most 
members of the Institute are doubtless in 
a good position to give something for this 
excellent purpose. If every member con- 
tributed a few books or a few dollars 
toward the library each year it would soon 
attain the proportions that the library of 
such a society should have. If the mem- 
bers who are blessed with large means 
should get together and discuss the ques- 
tion of building a house for the Institute 
there is no reason to believe that such a 
house would not quickly be erected. It is 
urgently to be hoped that these matters 
will be discussed at length at the meeting 
this summer, and before. It is the duty 
of every member of the Institute to see 
that every effort of his own is directed 
toward making the Institute the most 
powerful and influential organization of 
its kind. It is equally the duty of every 
person connected with the electrical field 
to become an associate member and con- 
tribute both by his presence and of his 
means to the support of this extremely 
important and valuable organization. 


The New York newspapers are again 
discussing the burning question of pas- 
sengers standing in the aisles of open trol- 
ley cars. This custom is practiced to a 
considerable extent in New York, and 
needless to say is disagreeable and disgust- 
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ing. The trouble is that under present con- 
ditions it is necessary. When Manhattan 
Island was made by the action of natural 
forces it came from Nature’s workshop an 
ideal place for a great city, but the un- 
fortunate ignorance and short-sightedness 
of the municipal commission which laid 
out its streets about a century ago gave us 
some two hundred cross streets in the di- 
rection in which there is little travel, and 
ten avenues, several of them interrupted 
in the middle of their course by a park, 
in the direction in which half a million 
people move one way or the other daily. 
The consequence is congestion and a vol- 
ume of travel at certain hours such as 1s 
not to be found anywhere else in the 
world. If the municipal authorities or- 
dain that passengers must not stand up in 
the aisles of open cars, it means that many 
of them must be left waiting on street 
corners. To attempt to force the street 
railway management to put on more cars 
would virtually exclude other vehicles 
from the streets. As a matter of fact, 
there are too many cars in the streets now. 
The question is one, after all, of point 
of view. If one happens to be seated 
in the open car and some one stands in 
front of him he is naturally not pleased 
and thinks an ordinance should prevent 
this practice. If, however, he is in a hurry 
and has to take a car to go somewhere, 
with the choice between standing in an 
aisle.and waiting on the corner, nine 
times out of ten he will get aboard the car 
and stand where best he may. 


THE NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. 


At the close of the recent convention 
of the National Electric Light Associa- 
tion, President Cahoon called attention 
very forcibly to the importance of enlist- 
ing a wider interest in the work of that 
body and of increasing its membership in 
some proportion to the importance of the 
industry it serves. Membership of the 
association is held by somewhat less than 
two hundred corporations and individuals 
engaged in electric hghting, whereas it cer- 
tainly should have a membership total in 
the neighborhood of one thousand. The 
ancient adage that “in union there is 
strength,” is nowhere more vitally exem- 
plified than in associations of this charac- 
ter. Much of the commercial history of 
the Anglo-Saxon people has been depend- 


ELECTRICAL REVIEW 


ent upon the united action of trade guilds 
and bodies similar in their general purpose 
and scope of action to this association. 
‘Where a business is so dependent on stand- 
ardization and where its scattered units 
are as helpless in the face of hostile or 
ignorant legislation as is the electric light 
industry, there is urgent reason for the 
combination of all its intelligence and re- 
sources in some way to work for the com- 
mon good and to defeat the common evil. 
This is just what the association is doing 
and has done for its membership, and in- 
cidently its benefits have been widely en- 
joyed by the electric lighting concerns out- 
side of its membership. If for no other 
reason than recognition of the good work 
that the association has done in years past, 
every electric light company in the United 
States should be a contributing member, 
but the value, the importance and the 
strength of this association, provided every 
lighting company were an active and in- 
terested member, would be such that the 
industry would advance at a far more 
rapid pace, many of the rough places in 


the way would be smoothed out, and com- 
petition with the well-organized gas indus- 
try would be made far easier and more 
certain. _ 

It is to be hoped that the suggestions 
and admonitions of President Cahoon 
may not be forgotten and that before the 
next general meeting the association may 
exhibit a widely increased list of mem- 
bers. While its growth has been gratify- 
ing and its work has been astonishingly 
efficient, still there must remain a feeling 
that it is a large task which has been un- 
dertaken by a small proportion of the 
lighting interests in fostering this asso- 
ciation, and that the excellent results al- 
ready shown should command the assist- 
ance of all in any way connected with the 
industry. 


DIRECT VERSUS ALTERNATING CUR- 
RENT. 


A few days ago two meetings of great 
significance took place simultaneously, the 
one at Niagara Falls where the National 
Electric Light Association was assembled, 
and the other in New York where, at the 
annual meeting of the American Institute 
of Electrical Engineers, the new storage 
battery of Mr. Edison was described. At 
the Electric Light Convention the most 
noticeable tendency in papers and dis- 
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cussions was the exaltation of the aker- 
nating current and the rapid suppression 
of direct-current methods and apparatus 
in favor of this more recent development. 
At the Institute meeting, however, there 
were shown promise of something that 
would make the direct current again ex- 
ceedingly prominent in engineering work. 
If the storage battery is perfected to the 
point that we have reason to believe from 
Mr. Edison’s statements, then we may pre- 
pare to see a considerable change in meth- 
ods of power application and transmission. 
There is a point at which it would be 
cheaper and more satisfactory to transport 
charged storage batteries over a given dis- 
tance than to transmit current itself upon 
conductors. . 

Notwithstanding, however, the impor- 
tant addition to the means for handling 
direct current which is promised in this 
new development, it seems as if the future 
would see the alternating and polyphase 
system becoming more and more impor- 
tant and meeting with wider and con- 
stantly extending use. The electrification 
of the steam railroads, which the logic of 
events will shortly bring about, will most 
likely be accomplished through the agency 
Indeed, this 


seems to-day entirely certain and there is 


of alternating currents. 


no apparent reason why the work should 
not begin now. 

The perfection of the storage battery, 
and particularly the increase in its weight 
efficiency, will doubtless have a most im- 
portant bearing upon the future of auto- 
mobilism. To-day the electric vehicle is 
almost purely and entirely an instrument 
of pleasure ; to-morrow it most likely will 
take the place of all other agencies of 
transportation in city work and for other 
specific purposes. This will likely be one 
of the most important remaining uses of 
direct current. 

It seems to be the general tendency of 
engineering development to adapt alternat- 
ing current for all varieties of electric 
lighting. The newer forms of electric 
lights, which are as yet in the laboratory 
stage, practically require alternating cur- 
rent for their proper operation. The out- 
come of this tendency will doubtless be to 
leave to the direct current only the local 
and light service railway, electrochemical 
processes, and applications where storage 
batteries are required, such as automobiles. 
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Science 
Brevities 


The Aurora Borealis — From careful ob- 
servations on the aurora borealis, Pro- 
fessor Paulsen has arrived at the conclu- 
sion that the spectrum of the light given 
is identical with the “cathodic” spectrum 
of nitrogen. This point is of interest in 
eonnection with the latest theory of the 
origin of this remarkable phenomenon, 
which attributes it to a stream of the 
Thomson corpuscles emitted from the sun. 
As these approach the magnetic field of 
the earth they are deflected toward the 
poles, and when they finally reach a level 
at which the air is of the proper density, 
they give rise to light phenomena similar 
to those obtained with cathode rays in 
suitable vacuum tubes. 


Tests on Insulating Gloves—In a recent 
communication to a French technical so- 
ciety, M. P. Janet describes some valuable 
experiments upon ordinary insulating 
gloves. The work was done under the aus- 
pices of L’Association des Industriels de 
France. Two series of trials were made. 
First, tests of insulation at low tension; 
and, second, measurements of breakdown 
point under higher tensions. The first 
series were made with the gloves both dry 
and wet, while the second were made only 
with wet gloves, to represent the worst 
conditions that might be found in practice. 
In making the first series of tests with the 
dry gloves they were immersed in a vessel 
containing mercury, the glove itself being 
filled with mercury, and the resistance 
between the interior and exterior bodies 
of the metal were measured. The tests on 
wet gloves were made by filling them in- 
side with wet sand and immersing them in 
wet sand to the same level outside, the 
sand being moistened with a solution of sal 
ammoniactomakeit conducting. Thegloves 
were allowed to remain wet 36 hours before 


the tests were made. Tests on six samples 


gave dry insulations varying all the way 
from zero to 52,500 megohms. The same 
gloves wet ranged from zero to 420 meg- 
ohms. The breakdown tests were made 
with the same apparatus employed for the 
wet tests, an alternating pressure being 
gradually increased until the glove broke 
down. Of the six samples tried, three 
broke down immediately, one supported 1,- 
000 volts for three minutes, one broke 
down at 3,000 volts, and another sup- 
ported 11,000 volts, but brush ‘discharges 
formed over the top of the glove, and after 
one minute of 12,200 volts, this sample 


also broke down. Unfortunately, M. Jan- 


ets report states nothing about the con- 
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struction of these gloves, but it shows that - 
at least half of the types for sale on the 
French market are valueless. 
Compensated Measuring Instruments— 
In a communication to the French Aca- 
demy of Sciences M. P. Weiss describes 
an ingenious modification of electric 
measuring instruments in which a perma- 
nent magnet is utilized to furnish a field 
of force through which a coil carrying an 
electric current moves. In all such instru- 
ments, as is well known, the magnet suffers 
more or less change with time and these 
changes may be either increase or decrease 
of the magnetic moment of the permanent 
magnet according to whether it produces 


Fit 


COMPENSATED MEASURING INSTRUMENT. 


or works against the deflection. The illus- 
tration exhibits the method used to com- 
pensate the two effects. A small needle of 
soft iron is rigidly connected with a mov- 
able coil. Should the permanent magnet 
increase in strength the tendency of the 
coil deflections will also be to increase; 
but the presence of the needle, if the latter 
is saturated, will so compensate as to pro- 
duce the same deflection as before. Both 
ammeters and voltmeters have been made 
on this plan and it is stated that they have 
operated very well. 

Artificial India Rubber—A French con- 
temporary describes a new process for mak- 
ing artificial india rubber. The inventor 
mixes the fibre of ramie with the milky 
juice of a Chinese plant whose botanical 
name is abornamoriana brassa. This gum 
is known commercially in England as 
Pontianak gum. The synthesis of rubber 
is undertaken by the assimilation of gums 
and fibres of the same family which, under 
certain conditions, seem to have a natural 
affinity for one another and give an elas- 
tic material having the properties of rub- 
ber. The ramie fibre is, preferably, first 
dried, and the oily and volatile matters 
which it contains are removed. The gum- 
my juice is then mixed with the fibre and 
the mixture crushed between cylinders 
heated to a temperature of 50 degrees cen- 
tigrade. It is passed back and forth be- 
tween these until the two constituents are 
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completely incorporated in one’ another. 
The mass is then placed in an oven, the 
temperature of which is 150 degrees centi- 
grade, and this temperature is raised grad- 
ually to a point between 175 and 205 de- 
grees. After about four hours this process 
is completed. When the mass is cooled it 
is seen that, although the fibrous structure 
remains, its textile resistance is completely 
destroyed. The mixture is then worked at 
a temperature of 50 degrees in a mixing 
mill until the fibrous structure is entirely 
destroyed and the mass is uniform. Dur- 
ing this last treatment substances giving 
off oxygen, such as borate of manganese or 
permanganate of potassium, are introduced, 
to the proportion of from five to eight per: 
cent, and, if desired, a softening material 
such as balata gum up to about 10 per 
cent; sulphur may also be added. This 
process being completed, the mass is al- 
lowed to cool for about 40 hours, to permit 
thorough assimilation, and the mass 1s 
then cooked by steam under a pressure 
of 50 pounds to the square inch, for about 
three hours. When the product is cool it 
is stated to have all the qualities of india 


rubber. The following formule give var- 


ious grades of product: Gum, 80 per cent; 
fibre, 15 per cent; sulphur, 5 per cent. 


This gives a good marketable quality of 


flexible rubber. A better quality of the 
same product is made from the mixture 


of gum, 72 per cent; fibre, 10 per cent;, 


balata, 10 per cent; sulphur, 8 per cent. 


A flexible material, excellent for the manu-. 


facture of hard-rubber objects, is made of 
gum, 75 per cent; fibre, 20 per cent; sul- 
phur, 5 per cent. In the first formula 
given, the sulphur may be replaced by per- 
manganate. 

Calcium Carbide and Phylloxera—It was 
discovered several years ago that calcium 
carbide has a powerful and valuable effect 
in destroying the fungus disease of the 


grapevine known as phylloxera. In the. 
French press has recently been published . 


an account of experiments, covering the 


last three years, carried on by Professor | 


Vasseliére, of La Gironde. The tests have 
indicated that carbide is both cheaper and 


more satisfactory than carbon bisulphide. 
The material employed is slack, waste and 


dirty carbide—practically the refuse of the 


works—or else material specially rich in- 


phosphorus compounds. It appears that 
the phosphoretted hydrogen liberated when 
this compound is in contact with damp soil 
is the agent that kills the phylloxera and 
mildew. In treating vineyards, the best 
results have been attained by the use of 


about 400 pounds of carbide per acre, the i 
material being measured in a vessel con- 
taining about a handful and buried in — 


holes about eight inches deep. 
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THE THEORY OF ALTERNATING DYNA- mission line to a receiving station. The 
MO ELECTRIC MECHANISSIS—XXVIII. resistance of the receiving line is equal to 
= .26 of an ohm, and its reactance to .52 of 
BY W. ELWELL GOLDSBOROUGH. an ohm. This makes a constant line im- 
ete pedance of .58 of an ohm At the re- 
The chief value of the present discussion ceiving station power is supplied to two 
is to point out the possibility of adjusting elements; one of these, M, has a constant 
the capacity in the circuit O'A' in sucha resistance of .65 of an ohm and a capacity 
way as to maintain any desired voltage at oactance at 60 cycles of 2.42 ohms. The 
the terminals OA, for any given load second element, L, varies in its re- 
upon the circuit O"A". In commercial sistance by successive steps. Initially the 
practice large condensers ae seldom used ; element L is on open circuit. When the 
however, the circuit O'A' but typifies a circuit is made a resistance of 2.5 ohms is 
ey nehronous motor in the condenser and first apparent, and by successive chanzes 
resistance elements which it contains. to no load on this element the resistance 
By the conditions imposed in Fig. 76 the varies to 1.25 ohms, to .83 of an ohm, to 
synchronous motor is supposed to be 63 ofan ohm. 
PP aien under conent load and field Determine what variations will occur in 
ezti tation, Dori Of which. = will be later the electro-motive force at the receiver 
P one ont can requet 1a practice be station terminals of the line corresponding 
varied 08 the purpose o! PTG uniform ió changing loads on the element M. 
voltage at specific points distant from the Determine also the value of the line cur- 


power generator. rent and the line electro-motive force in 
If a mathematical treatment of these each case. l 
conditions is desired recourse can be had The solution of this problem we will 
to equation (190), when carry out by the application of graphical 
i = = 
i 1 
Gs + Pa ĝi 


= (s + Ty (y id (s T Za) + (dr) 


which applies to the present case with the methods, applying them in substantially 
same force as to the system shown in the same way as in the case of Example 
Fig. 71. The only difference occurs in 15. Initially, we will assume a constant 


the values of g and b, where capacity is 3 
present in the reactive branch of the re- E 
ceiver circuit. In this case, ¢ 33 
g = Ta mC 14 140 
(1 y + (z =) 
Ce w 
and 12 120 Ai 
L | 
b; = a i ~ 
3 TOE 
(orz) 


Any problem, therefore, involving such 
elements as are here brought into play 
can be solved either graphically, as already G- 50 
indicated, or can be handled entirely 
msthematically, the values being deter- 4 4 
mined by a proper substitution of the 
constants of the system, the variable re- 
sistance values and the corresponding 
generator electro-motive force. 
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ment, L or O"A” is open, we have simply 
100 volts impressed on the element M, 
and, therefore, by equation (54) 


E 100 
y-(.65)? + (2.42) 

will flow both in the element M, the line 
and the generator. We can, therefore, 


lay off the triangle of the electro-motive 
forces of the circuit O'A’ as represented 
by OC,°A, Here, of course, OC,° = 
I* r, and C,°A, = I° z. From this be- 
ginning the diagram, Fig. 77, is rapidly 
built up, the other vector quantities being 
evaluated by the exponent designation 
letters which appear in Fig. 77 and in 
Table 9. For instance, when the resist- 
ance of the element L has been reduced 
to 1.25 ohms, the resulting diagram with 
the following values is shown by the 
following vectors: OA, = E, = 100 volts; 
OC, = E, = 92.1; U,A,=E= 39,4; 
A,C,° = Er = 25.7; C,°A° = E,, = 51.0; 
A,A? = E, = 56.6; OAS = E = 118; 
OB,,° = I,’ = 80; and, finally, OB’ = 
I = 98. 

The final values which are required by 
the statement of the problem are obtained 
from Fig. 77 and Table 9 to the process 
of proportional reduction. By it it be- 
comes necessary to reduce the vectors 
OA", OA’, OA‘, OA‘, and OA’ to a com- 
mon length. Thus we can lay off in 
Fig. 78 the vector OA having a length of 
100 units. Upon this vector, as an initial 
line, the a exponent diagram is built up 


= 40 amperes 


To bring out somewhat more clearly 3 T a aa a T F L 0 ET 
the method of applying these principles ` AMPERES: CURRENT IN VARIABLE RESISTANCE BRANCH OF RECEIVER CIRCUIT le l 
to a practical case we will take up the Fa 
consideration of a numerical example. Fra. 79.—ALTERNATING-CURRENT MECHANISMS 
Example 16. electro-motive force of 100 volts to be as indicated by the a exponent letters. 


Given: An alternator developing a maintained at the terminals of the re- 
constant electro-motive force of 100 volts ceiver and circuit, and, following this 
at 60 cycles; the impedance of the arma- assumption, develop the values the other 
ture of this machine is so small that it quantities will have. By this process 
may be neglected. The generator is con- OA, of Fig. 77 is made equal to 100 volts. 
nected through the medium of a trans- As initially the circuit through the ele- 


The values of each of the vector quantities 
used in the construction of this diagram 
are obtained from Table 9 by increasing 
the a set of values in the ratio of 100 to 
84. The result of this change is shown 10 
the a values of Table 10. By reference 
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to Fig 78 and Table 10, therefore, we 
have that the vector OB” = I = 48. The 
vector OA,” = E, = 119 and the vector 
A,°A = E, = 27.8, and so on, for the 
other values of the set. In the same way 
the ġ series of values of Table 9 are con- 
verted into the 8 series of values of Table 


lh 


Element L: Incandescent 2. 


` Element M: Synchronous 
Motos 
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vector diagrams here shown, is exhibited 
by the rectangular coordinate character- 
istic curves of Fig. 79 which are plotted 
against the values of I,” from the data 
given in Table 10. 

Fig. 80 exhibits quite clearly the fact 
that theoretical discussions of circuits, 


a Sa YE IT 
hs = 
100 Volt 
Power Distribution 

Meins 
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there are branches to Pantin and Bobigny 
and to Vincennes. The new generating 
station is at Vitry, and it is intended to 
use the old stations merely as transformer 
substations. The lines of the Western 
company include the old Chatenay-Champ 
de Mars and the Billancourt-Champ de 


Element G: Alternating 
Current Generetor 


Fic. 80—ALTERNATING DYNAMO ELECTRIC MECHANISMS. 


10 by changing them in the ratio of 100 
to 100, since OA’ of Fig. 77 has a value 
of 100 volts. On the other hand, the c 
values of Table 9 are changed to the c 
values of Table 10 by multiplying the 
former by the ratio of 100 to 118. This 
gives us the vector OUB° = I = 83; the 
vector OC, = E, = 78; the vector 
CA, = E = 33.4; the vector OAE = 
E, = 84.7, and so on, for the other vector 
values. It will be seen that, between the 
no load and full load resistance values of 
the element I, the voltage impressed on 
this element from the generator varies 
from 119 to 63 volts, which is a greater 
change than that involved by the condi- 
tions presented in Example 15. The 
final values of the line current are shown 
in Fig. 78 as abutting against the locus 
curve B"B’B°B"B’. Initially, the current 
is in advance of the generator electro- 
motive force, but as the load comes on 
the element L the angle of advance 
rapidly diminishes. For the value of r,” 
of about .90 of an ohm the main line 
current is in phase with the generator 
electro-motive force, but for greater re- 
ductions in the value of r,” it takes a 
lagging position relatively to E. ‘the 
electro-motive force absorbed by the im- 
pedance of the line gradually increases 
from an initial value of 27.8 volts, as 
shown by the vector A,°A, to 63.3 volts 
when the load on the element L is 88 
amperes, which is a variation of 288 per 
cent. : 

In Fig. 77, of necessity, the current in 
the element M is constant of 40 amperes. 
In Fig. 78, however. on account of the 
variation of the pressure at the terminals 
of the element M the current taken by it 
varies from 48 to 25 amperes, as 7,” varies; 
consequently, the load upon the motor 
element varies from 1,490 watts to 410 
watts, while the load upon the element M 
is increased from zero to 6,500 watts. 
The general character of the problem, the 
treatment of which is covered by the 


such as those shown in Fig. 76, have a 
very pertinent bearing upon commercial 
practice, as the two are entirely analogous. 


Mars tramways, and the latter has now 
been extended to Auteuil. The supply in 
this case is effected from the Moleneaux 


TABLE 9. 


DATA PERTAINING 


TO EXAMPLE 16. 


Ohms. | Amperes. | V: Its Vols. Volts. | Ampers.| Vots. | Vole. | Volts. | Volts 
Ta’. m E,,. Erz. i: I. Er, E:r. E,. E. 

a a 0 T 100 40 10 21 28 
b 2.50 40 79 61 140 68 16 33 88 100 
c 1.25 £0 93 39 100 n8 25 51 57 118 
d 83 120 96 29 100 136 70 79 138 
e .63 160 953 2R 100 | 175 4 89 100 157 

TABLE 10. 


DATA PERTAINING TO EXAMPLE 16. 


Volta. | Volts. | Volts. | Vol's. Volts. V: Its. 
K. 


E,. E,. l ar, Eiz. Esr, 
a 100 27 1:9 12 25 81 
b 100 837 100 16 79 
c 100 -48 85 23 43 
d 100 87 72 26 §1 Ti 
e 100 64 64 x9 87 62 


In connection with this treatment it 
will be profitable to follow out its appli- 
cation to cases in which it is desired to 
make an exact determination of the ca- 
pacity reactance which should be intro- 
duced in parallel with a given non-in- 
ductive receiving circuit, carrying a given 
load. to obtain at the terminals of the 
receiving circuit a given potential when 
the electric pressure developed at the 
generating station is a known constant. 
The study of such a problem is, in fact, 
the study of receiver potential regulation 
by the introduction of capacity effects or 
elements requiring leading currents. 
> 
Surface Contact Railways in Paris. 

A very important extension of electric 
tramways, worked on the Diatto surface 
contact system, has Just been completed at 
Paris for the Compagnies de l’Est and de 
l'Ouest, says Engineering. The lines of 
the former company include the old Ro- 
mainville line, which has now been ex- 
tended on the one side to the Opera and 
on the other up to Montfermeil; while 


Volts. | Amperes. | Dezre s. | Amperes | Amperes. 
h Er. È 


sz. j: 
115 48 75 0 48 

61 63 88 40 40 

83 88 23 68 84 

21 99 17 87 29 

14 112 13 02 25 


station. The current is generated at 5,- 
000 volts on the three-phase system, and 


conveyed to the substations by lead-covered 
cables, each of which has in it a conductor 
for each of the phases. These cables are 
laid on a bed of sand about eight inches 
thick, at the bottom of a trench two feet 
three and one-half inches deep. At the 
substations the triphase currents are first 
transformed down in oil-insulated trans- 
formers to 350 volts, and are then used to 
drive rotary converters, supplying contin- 
uous currents at 550 volts. In the Diatto 
system, which has already received a 
pretty extensive trial at Paris, the studs 
with which the shoe on the car makes con- 
tact are connected to the feeder cable 
through an automatic switch operated by 
electromagnets on the car. This switch 
consists of a soft iron rod floating in mer- 
cury. As the car passes over the stud this 
rod is raised by the attraction of the mag- 
nets and closes a carbon contact, which is 
broken again as the car moves on by the 
iron falling back by its own weight. The 
studs are placed at intervals of about 16 
feet, so that no contact is broken by the 
car passing on before the circuit through 
the next stud has been closcd. Arcing 
is therefore avoided. 


686 


MODERN TBLEPHONE ENGINEERING— 
V. i 


BY KEMPSTER B. MILLER. 


There is probably no method of deter- 
mining the relative activity of any city at 
different times of the day or on different 
days, so well as 5 cele tne telephone 


Fia. 7.—LoaD CURVE. 
exchange in that city in operation. For 


keeping track of their business and being 
able to handle it to the greatest advantage, 
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ing each of the 24 hours of the day. These 


results, if plotted in the form of a curve, 


in which the abscissæ represent time and 
the ordinates represent total number of 
calls per hour, show graphically and in a 
striking way the amount of telephone 
business being transacted at any given 
hour. The curves (Fig. 7) show what I 
believe has never been 
shown before—that is, peg 
counts, taken the same 
day, of two opposition ex- 
changes in the same city. 


These exchanges have about the same 
number of subscribers, not far from 6,000. 


The dotted curve represents the telephone 
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those of the independent, and from this 
fact we are enabled to draw several con- 
clusions from the form of the two curves. 


It will be noticed that from twelve at. 


midnight until six o’clock ‘both curves are 
very low, and gradually fall until three 
o'clock, after which they slowly rise until 
six. This shows conclusively that the hour 
of 3 a. M. is that of least business activity, 
except, perhaps, in those lines, such as 
burglary and other allied industries, which 
seldom require the use of telephone serv- 
ice. From the hour of 6 A. M. each of the 


Fre. 8.—Loap CURVE. . 

curves rises rapidly, corresponding to the 
awakening of the city, reaching a maxi- 
mum for the day in the neighborhood of 


Fia. 9.—THE TELEPHONE EXCHANGE AT Paris, FRANCE. 


telephone companies usually make at fre- 
quent intervals what they term “peg 
counts.” ‘These show the total number of 
calls received and connections made dur- 


activity in the Bell exchange, while the 
solid curve represents that of the inde- 
pendent exchange. The rates pf the Bell 
exchange are considerably higher than 


ten o ’elock, . A. M. They then fall off to a 
minimum, corresponding to the lunch 
hour, between twelve and one, and again 
rise to a second maximum between the 
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hours of four and five in the afternoon, 
after which they rapidly fall during the 
evening hours. The fact that the inde- 
pendent exchange has cheaper telephones 
than the other will, perhaps, account for 
the fact that its subscribers begin work a 
little earlier in the morning, reach their 
maximum activity at a little earlier hour, 
take a little shorter time for lunch, go 
home a little later in the evening and work 
a little more all night, all of which facts 
are indicated by these two curves. 

In Fig. 8 I show two curves represent- 
ing telephonic activity of the same city on 
two different dates. It will be noticed 
that the dotted curve, which represents a 
Monday, shows a greater number of calls 
than the solid curve, which was taken on a 
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Wednesday. It is usually true that Mon- 
day is about the busiest day in the week in 
telephonic exchanges. It would be inter- 
esting to trace the significance of the dif- 
ferent humps or characteristics of these 
curves, but it will be noticed that what- 
ever hump is on one is present, or, at least, 
suggested, on the other. The pronounced 
hump on the dotted curve at the extreme 
right is undoubtedly due to the theatre 
business between seven 
and eight in the even- 
ing. Probably the 
reason why this was 
more pronounced on 
one curve than on 
the other was that 
there was a special 


attraction, or special set of attractions, in 
the entertainment: line on the particular 
day on which the curve was taken. Such 
curves as these have been said by some one 
to represent the pulse of the city, and I 
think that the longer one thinks about it 
the more apt this term appears. Every 
city has a heart in its telephone exchange, 
and this heart is throbbing with as great 
a regularity as that of any living creature. 
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- I will now, in conclusion, show a number 
of-pictures of telephone exchanges and ap- 
paratus which, | think, will be of general 
interest, and which, perhaps, will make 
some of the statements which I have made 
more clear to those not well posted in tele- 
phony. My first view in this series 
(Fig. 9) is that of the interior of the 
exchange installed by the Western Elec- 
tric Company at Paris, France. This 
board is next to the largest in the world, 
it having a capacity of something like 9,- 
300 lines. . 

The next view (Fig. 10) is that of the 
multiple board installed for the Pitts- 
burgh & Allegheny Telephone Company, 
of Pittsburgh, Pa., by the Kellogg Switch- 
board and Supply Company. This board 
is now wired for 4,080 lines and has an 
ultimate capacity of 6,000. It forms the 
main office of the Pittsburgh & Allegheny 
exchange, there being six branch offices 
located in the various parts of Pittsburgh 
and Allegheny, all operating in conjunc- 
tion with the exchange here shown. The 
total present equipment of these offices is 
about 7,000 lines. 

Fig. 11 shows the front view of one of 
the sections of the great switchboard at 
Paris, shown in Fig. 9. In this board 
mechanical annunciators of the electrically 
self-restoring type were used, which can 
be seen at the extreme top of the section. 
Those signals are automatically restored 
when the operator inserts a plug into the 
answering jack, but this arrangement has 
a marked disadvantage over the more mod- 
ern form of boards wherein the line sig- 
nals are located in the immediate vicinity 
of the answering jacks. With the drops, 
as shown in this section, the operator had 
first to look to the top of the section, fix 
the number of the signal displayed in her 
mind, and then look down and pick out 
the corresponding answering jack in which 
to insert the plug. In the later boards, 
where the line signal is next to the corre- 
sponding answering jack, she is saved this 
change of vision, and also this mental 
operation. She simply plugs into the jack 
next to the signal displayed without any 
regard to its number. 

In Fig. 13 is shown a front view of 
several of the sections of the Pittsburgh 
exchange, a complete view of which was 
just seen, and in Fig. 12 a closer view 
of one of the sections. Here the multiple 
jacks are plainly seen in the upper portion 
of the board, the answering jacks and line 
signals being shown below. One of the 
key shelves is raised, showing the wiring 


of the ringing and listening keys, and also 


the springs of these keys. Below this one 
of the front panels is removed, showing 
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some details of the wiring of the connect- 
ing rack of the section. 

~ The next view (Fig. 14) is that of the 
rear of the St. Louis switchboard. The 
cables leading to the multiple jacks are 
shown in the upper portion of this picture, 
and below them the cord racks, the super- 
visory relays and the running box contain- 
ing the various line cables are clearly 
shown. 

Fig. 15 is a similar view of the rear 
sections of the Pittsburgh exchange, a 
good idea of the multiple cables being 
afforded. 
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the right is seen the power switchboard, 
which is of marble, and is provided with 
voltmeters and ammeters, circuit-breakers 
and all switches necessary for handling 
the machines and batteries. In the centre 
of the picture are shown the two ringing 
machines and on the right the charging 
machines for charging the storage bat- 
teries. 

I will now show (Fig. 19) the storage 
batteries of this same exchange, these com- 
prising 10 cells each of chloride accumu- 
lator, each cell being of 800 ampere-hours 
capacity. The tanks are of wood, lined 


onpi perenne rra 
WMA UA WAR AAAAN NANNY geseran a 


wor Pri 


Fic, 18. -Sin@Le S&CTION OF Front OF PITTSBURGH BOARD. 


Fig. 16 shows with greater detail the 
rear of one of the Pittsburgh sections. 
The multiple cables are seen at the top 
and below these are the relay boxes, one of 
which is open, disclosing the supervisory 
relays at the top and the line relays of 
that particular position. In the lower por- 
tion of the picture is shown the connecting 
rack, to which all of the wiring of this par- 
ticular section is led. 

In Fig. 17 is shown the turning section 
of the multiple cables. This is at the end 
of the switchboard and shows where the 
multiple cables are turned downward into 
the running box, where they run along 
back of the sections, and are joined to 
their proper answering jacks and signal- 
ing circuits on the connecting rack of each 
section. 

In Fig. 18 is shown what might be called 
the heart and lungs of a telephone ex- 
change. This is the power plant of the 
Pittsburgh & Allegheny exchange. On 


with lead, and the floor and walls are of 
tile laid in cement. At the upper left- 
hand portion of the picture may be seen 
the heavy copper bus-bars forming the 
discharge leads of these batteries. These 
are of solid copper, three inches by one- 
half inch*in thickness. 

The next view (Fig. 20) shows the re- 


peating coils of the Pittsburgh & Allegheny’ 


system, there being one of these coils for 
each pair of cords in the entire exchange. 
These coils are ironclad and are enclosed, 
as shown, in a practically dust-proof cabi- 
net. It is through these coils that the cur- 
rent from the storage battery is led to the 
various cord circuits, whence it passes to 
the lines of connected subscribers to fur- 
nish talking current. : 

No single feature of telephone work has 
shown greater advancement than that of 
outside line construction. In place of the 
overhead wire, so common a few years 850, 
and still too common, the lines in systems 
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are being placed underground to a greater 
and greater extent. My next picture (Fig. 
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what care and system the cables coming 
in from the street are led into the cable 
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various wires of the cables are distributed 
to insulated contact points on the inside 


of the boxes. These contact points extend 
to the outside of the boxes through insu- 
lated bushings, and from thence the circuit 


21) illustrates a piece of overhead con- 
struction, showing lines as they were about 
to enter the exchange of the old system at 


shaft leading to the exchange room. 
The next view (Fig. 23) shows a com- 
mon method of terminating the lines of 
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is led through protecting devices, st 
which they are again arranged into ca 6 
which proceed from the top of the ca : 
heads and are then led to the switchboar 
terminals. . ee 
This brings up the subject of Saar a 
ing boards. A little thought will sho 
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telephone exchanges, or rather terminating 
the outside construction work. The line 
cables may be seen leading up from the 
lower part of the picture. These enter the 
cable heads, which are, in this case, cast- 
iron boxes hermetically sealed, and the 


St. Louis, Mo. In marked contrast to this, 
the next (Fig. 22) is a picture which 
shows how the subscribers’ lines now enter 
the exchange building in that same St. 
Louis system. This is a picture of an un- 
derground cable vault and shows with 
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that some means must be provided for 
distributing the various line wires which 
enter the exchange to their proper termi- 
nals on the switchboard, and to enable 
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of the various line wires from one part of 
the board to another is a very common 
occurrence, and to do it in the manner just 
suggested would be wholly impracticable. 
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thus have all connections from the lines, 
and also all connections from the switch- 
board wired in a permanent manner to the 
various connectors on the respective por- 
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such changes to be made in this distribu- 
If such provision were 


tion as required. 
not made and the line cables were run 
directly to the switchboard, the wires in 
one 100-pair cable being led, for instance, 
to the first position, and the wires in the 
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second 100-pair cable to the second posi- 
tion, etc., it would be necessary at any 
time when a change in a subscriber’s num- 
ber was desired, to open the cable, take 
out the proper wire and fasten it to one 
of the other cables leading to the proper 
section of the board. The changing about 


In order to provide means for system- 
atically making such changes, recourse is 
had to what are called distributing boards 
or frames. These assume a great variety 
of forms, but the principle upon which 
they are designed is as follows: In one por- 


tion of the distributing board are placed 
clips suitably arranged, in which the wires 
of the line cables may terminate. On an- 
other portion of the distributing board is 
arranged another group of clips or con- 
nectors in which the separate wires of the 
switchboard cables may terminate. We 


tions of the distributing board. ‘The gap 
between the terminals of any pair of wires 
on the line side of the distributing board, 
and those of the corresponding pair leading 
from the switchboard is filled by means 
of bridle or jumper wires. The distribut- 
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ing board is so arranged that these jumper 
wires may be run from any pair of con- 
nectors on the line side to any pair on the 
switchboard side, and if the distributing 
board is a good one, these jumper wires 
are laid with perfect system and may be 
changed as often as desired. 
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STORAGE BATTERIES IN CENTRAL 
STATIONS.* 


BY AUGUSTUS TREADWELL, JR. 


It was with great hesitation that I ven- 
tured to accept your invitation, tendered 
through your distinguished president, to 
cead a paper before a body of men of such 
demonstrated ability-—before men that 
are not only masters of their own art, but 
masters of a subject in which I confess 
myself but a dilettante—but it was with 
a view of bringing to your attention some 
facts and data that may perhaps have 
escaped your attention that I was finally 
persuaded to prepare the following: 

As pointed out by Mr. Charles L. Edgar, 
in a well-known and oft-quoted paper, the 
use of storage batteries may be classed 
under four great heads, viz.: 

First. To carry the peak of the load at 
maximum. hours. 

Second. To carry the entire load at 
minimum hours. 

Third. To act as an equalizer or reser- 
voir. 

Fourth. For the equipment of annex 
stations. 

To this, because of modern usage, may 
be added a fifth subdivision, that is, when 
used in connection with alternating cur- 
rents; although the above might more 
properly be classed under the third or 
fourth heading. 

1. In all systems of lighting, whether 
it be by gas or electricity, there is a large 
percentage of the connected load that is 
used for only a short period of the 24 
hours. This period of the maximum de- 
mand, as you ell know, seldom amounts to 
Jess than one and one-half, or lasts longer 
than four hours per day. Many schemes 
have been proposed to take care of this 
load, but none has yet met all the re- 
quirements as satisfactorily as have stor- 
age batteries. It has been found that stor- 
age batteries, when used in this connec- 
tion, take care, on an average, of at least 
50 per cent of the maximum load, and yet 
this percentage, as you all know, will be 
but a very small percentage of the total 
output, measured in kilowatt-hours. If 
any other plant than a storage battery 
plant be installed to take care of this large 
percentage of the maximum load, it will 
soon be found that the station is running 
with a very small load factor, and, conse- 
quently, with a very low efficiency. 

2. To carry che entire load at minimum 
hours. 

Although in the majority of central sta- 
tions the duration of the minimum load is 


*E tracts from | a paper read le ore the National Elec- 
tric Light Association. May 23, 1901. 
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too short to produce any material saving 
in either labor or fuel by the shutting 
down of the engines and generators and 
the banking of the fires, thus throwing the 
entire load upon the battery during this 
period, still there are many times when 
this may be accomplished with profit. 

When a station has a very small motor 
load it will, perhaps, pay to shut down dur- 
ing this period, thus saving one shift of 
men and making a decided decrease in 
the boiler room expenses. In the majority 
of American stations, however, this period 
is too short to permit of any such economy. 
It should be remembered, however, that, 
although the battery may 
not carry the entire load 
every day, it always stands 
ready to act in that capac- 
ity at a moment’s notice. 

3. It is the use of stor- 
age batteries as an equal- 
izer or reservoir that will 
probably appeal more to 
engineers than will any of 
the other uses, important 
astheymaybe. Thestrain 
caused by the almost hour- | 
ly question of whether to | 
start dynamos or to stop 
them, or to change boost- 
ers, intensified by the un- 
certainty as to what the 
load is going to be at 
any given time, must be 
felt to be appreciated. 

The experience of the Philadelphia Edi- 
son Company is a case in point. Because 
of a sudden storm the load was thrown on 
very quickly and the peak was higher than 
usual. While other plants were getting 
their reserve started up, this company was 
able to give full power immediately. 

It is often claimed that heat storage is 
much more economical, and better in ev ery 
other way, than storage batteries. While 
it is almost an impossibility to give abso- 
lute figures, still I can state without fear 
of refutation that heat storage does not 
form a true reserve, but only relieves the 
boilers. Accumulators, on the other hand, 
are a true reserve, delivering the electricity 
directly, and being much more economi- 
cal. Moreover, a storage battery, for the 
same power, does not occupy one-half the 
space required by heat storage, and costs 
less, lasts longer, and has less depreciation 
than those used for either air, steam or 
water. The pressure, moreover, will be 
constant, enabling lamps of two and one- 

half watts per candle to be used, thus 
representing a saving of at least 20 per 
cent. 


Many engineers claim that the great sav- 
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ing with storage batteries is destroyed by 
their low efficiency. The majority, how- 
ever, state that what is lost by the 
inefficiency of the battery is made up 
more than fourfold by the better effi- 
ciency of the steam plant. In Hamburg 
the power lost in accumulators is only 1.2 
per cent of the average amount of elec- 
tricity generated during the year. More- 
over, experience has proved that the use 
of accumulators involves the saving of at 
least 25 per cent in fuel. 

4. The advantages to be derived from 
the use of storage batteries in annex sta- 
tions are so patent as to require no elabora- 


(See page 691 ) 


tion on my part. I would simply state, 
therefore, that where a storage battery an- 
nex is installed instead of a separate sta- 
tion, or a new centre of distribution, 
usually the first cost—and always the 
maintenance expense—will be found to be 
much less. Moreover, a high-tension al- 
ternating current would probably be em- 
ployed, thus materially decreasing the line 
losses. 

I can not better illustrate the fifth usage 
of storage batteries than by reference to the 
admirable paper read before this body by 
Professor Robb, in 1899. As you all know, 
I refer to the paper entitled “Rotary 
Transformers and Storage Batteries as 
Related to Long-Distance Transmission.” 

The main source of power of the Hart- 
ford plant is a water power on the Farm- 
ington River. Here somewhat over 1,200 
electrical horse-power is developed and 
transmitted, under 10,000 volts pressure, 
11 miles to Hartford. Most of this cur- 
rent is then transformed by means of 
rotaries, and supplies the three-wire, di- 
rect-current system. One of the rotaries 
has a capacity of 400 kilowatts, and is 
located at the Pearl street station. Two 
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other rotaries, of a capacity of 250 kilo- 
watts each, are located in the battery sub- 
station in State street, in the heart of the 
business section. At this station is placed 
a battery of 130 cells, 65 cells in each side 
of the system. These cells have a capacity 
of 8,500 ampere-hours at a 15-hour rate, 
a 1.25-hour rate being allowable if neces- 
sary. 

Let me quote here Professor Robb’s 
words : 

“The advantages of the rotary trans- 
former and the battery system have been 
very great ; what would otherwise have been 
waste water power has been utilized at the 
peak of the load at a time when power is 
most valuable. When operating by steam, 
the engines have been run at an economical 
load. During October, 1896, when the 
battery had not yet been installed, the coal 
bill amounted to $4,300. For the corre- 
sponding month in 1897, the batteries hav- 
ing been installed, the coal bill fell to 
$2,600, notwithstanding the fact that the 
output of the plant had increased during 
the year more than 15 per cent. The regu- 
lation of the system is much better with 
the battery than it could possibly be with- 
out it, and the service is much more re- 
liable.” 

In a very able article by Mr. Alton D. 
Adams, which appeared in the columns of 
the Electrical World and Engineer, in 
December, 1899, under the heading of 
“Storage Batteries and Isolated Plants,” 
the author pointed out a field for central- 
station batteries that should engage the 
attention of every engineer present. As 
every one present knows, the cost for a dis- 
tribution system is often a large per cent 
of the cost of the entire central-station 
equipment. In fact, it is often not only 
the largest single item in the investment, 
but larger than all others combined, real 
estate only being excepted. 

If, now, the central-station manager in- 
stalls a storage battery in the buildings 
of his Jarge consumers, the load on the 
distributing system will change from a 
varying load with the maximum during 
the evening peak, with the consequent 
heavy loss of power, to a steady average 
load during the period of minimum de- 
mand. This would, of course, change the 
entire distributing system to this point. 
In this connection, however, the cost of 
the battery has to be considered. How- 
ever, the saving in operation, together with 
the saving due to the fact that skilled 
attendance is no longer required (this be- 
ing, in fact, accomplished by one of the 
men about the building, in connection 
with his various other duties), is so great 
that they should be carefully considered 
before deciding on either plan. The above, 
however, is more of the ideal view than the 
practical, although the writer has in mind 
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stations where this is being accomplished 
to-day with profit to the management and 
the consumer. A large private battery 
plant is virtually a substation, with this in 
its favor—that its load is close at hand. 
The great majority of consumers, however, 
for reasons patent to every one, are not 
in a position to install a private battery, 
and the unequal demands on the generat- 
ing station must continue and stations 
must carry a combined capacity of gener- 
ators and batteries, much larger than re- 
quired for average. 

EXAMPLES OF STORAGE BATTERIES IN CEN- 

TRAL-STATION PRACTICE. 

Let me now draw your attention to a few 
prominent examples of storage batteries in- 
stalled in central stations and isolated plants. 
I have endeavored with the following ex- 
amples to illustrate only the smaller sta- 
tions, in order to emphasize more clearly 
the economy resulting from the use of bat- 
teries. Of course, we all acknowledge 
the benefits to be derived from the use of 
batteries in large stations, but many of 
us are apt to overlook the fact that it is in 
the sinall stations that the economy, result- 
ing from the use of batteries, will be most 
quickly felt. 

The battery for the Kansas City Elec- 
tric Light Company is installed in the 
downtown station of the company, and 
consists of 70 cells on each side of the 
three-wire system. Of these 70 cells, 20 
are end cells, and may be cut in or out for 
regulation. Each cell contains 41. plates, 
measuring 9 inches by 141% inches. Each 
battery has a capacity of 800 ampere-hours 
at a one-hour rating for 110 volts. Be- 
sides regulation, this battery carries the 
peak of the load for about two hours dur- 
ing the evenings. 

At Birkenhead, England, a battery sub- 
station has been erected two miles from the 
main generating station. It contains a 
battery of cells having a capacity of 750 
ampere-hours at a five-hour rate. Motor- 
driven boosters are also installed. As the 
Joad is entirely a residential one the bat- 
teries are charged during the day and dis- 
charged at night. 

A small tramway line has also recently 
been opened by the company, with a sta- 
tion near the centre of the line. Two 150- 
kilowatt, four-pole, over-compounded, di- 
rect-current generators are installed, with 
field switches for controlling the amount 
of compounding. A compound “reversi- 
ble” booster is also installed, so arranged 
that it can be used with compound-wound 
instead of shunt-wound dynamos. A bat- 
tery of 240 electric storage cells, with a 
capacity of 630 ampere-hours at a seven- 
hour rate, is in use, no end cells being re- 
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quired, the use of the booster rendering 
such cells unnecessary. During the hours 
of light load the machine boosts up the 
pressure of the accumulators so that they 
can supply the line, and later acts in the 
reverse direction, adding volts, in order 
to enable the batteries to be charged from 
the switchboard bus-bar and to take up 
the peak of the load at the same time. 

Perhaps the best example of the small 
central station is in the modern office 
building or the apartment house. Let me 
illustrate a prominent example of each. 
As an example of the former, let me cite 
the equipment in the Commercial Cable 
Building, in New York. This building is 
wired for 3,500 16-candle-power, 240- 
volt lamps, and is equipped with six 
The power equip- 
ment consists of two six-pole, compound- 
wound, 150-kilowatt generators, running 
at 220 revolutions per minute, one 25- 
horse-power motor-driven booster, and a 
battery of 120 cells, each cell containing 
27 plates, with a capacity of 650 ampere- 
hours at the one-hour rate. The battery 
is run in parallel with the generators, from 
9 A.M. to 9 P.M., and carries the entire 
load for the other 12 hours. Unless this 
battery auxiliary had been installed, it 
would have been necessary to install a 
third generating unit; as it is, however, 
but one generator is run during the day, 
the other being held as a reserve. In a 
test conducted by the writer during the 
period of heaviest demand, in October, 
1898, the load varied from 300 amperes 
on charge to 500 amperes on discharge, 
yet, during these sudden variations the 
generator current did not vary 100 am- 
peres, and the lighting voltage remained 
absolutely constant. 

For the latter illustration, I can not 
find a better plant than tha‘ installed in 
one of the large apartment houses on 
Lenox avenue, New York city. The build- 
ing is wired for 1,200 lights, and has in 
operation one high-speed electric passen- 
ger elevator. The generating plant con- 
sists of two 45-kilowatt, compound-wound, 
direct-current generators, operating at 125 
volts, and a battery of 60 cells, containing 
11 plates to the cell. ? 

Before the installation of the battery, 
it was found to be impossible to keep the 
engines in good order because of the great 
variation in load due to the elevators. The 
coal consumption at that time was about 
three tons per day. After the installation 
of the battery only one generator was 
found to be necessary ; the engines were in 
better condition, and the local consump- 
tion was reduced one-half. Besides this, 
the saving in oil was a not inconsiderable 
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item, and the improvement in the light- 
ing service was immediately apparent. 

I might thus continue quoting installa- 
tion after installation, both here and 
abroad, showing the advantages of stor- 
age batteries in central-station practice; 
but I believe the few instances that I have 
here given are sufficient to show the num- 
erous advantages that are to be derived 
from their use. 

Wherever the nature of the load is such 
that large and sudden fluctuations are pro- 
duced upon the engines and generators, 
a battery is a necessity if it is desired to 
operate at any but a very low efficiency. 
The resultant saving in fuel will soon pay 
for the first cost of the battery and will be 
equivalent to a high rate of interest on the 
investment. 

When the load on the system becomes 
too great for the generators it is unneces- 
sary to put in new boilers, engines and 
dynamos. The addition will bring about 
the desired results, besides adding num- 
erous advantages to the system. 

The writer has had occasion recently to 
examine the results of a large number of 
tests made on storage battery plants in 
and around New York city. These tests 
were made by the engineers in charge, and 
showed a saving in the coal pile, in every 
case, of at least twenty-seven per cent, in 
many cases running up as high as thirty- 
three and one-third per cent. These tests 
were very carefully conducted and were 
made under (as nearly as possible) iden- 
tical conditions, so that the figures given 
above can be absolutely relied upon. 

It is difficult to lay down hard and fast 
rules concerning the capacity of the bat- 
tery as compared with the capacity of the 
stations. The writer has seen a number 
of rules, and perhaps the best is that given 
in the London Electrical Review, in the 
issue of December 8, 1899. According to 
this, the capacity of the first battery should 
be two and one-half ampere-hours per 
kilowatt of generating plant laid down, 
using, of course, the eight-hour rate as the 
normal rate of discharge. Should any 
other discharge rate be required, the capac- 
ity of the battery should be proportioned. 
Assuming the capacity at the eight-hour 
rate at 100 per cent, the capacity at the 
five-hour rate is but 90 per cent, while 
the capacity at the two-and-one-half-hour 
rate is but 73.1 per cent, and at the hour 
rate the capacity has fallen to 52.25 per 
cent. 

Before closing this paper, permit me to 
say a few words regarding boosters—so 
necessary in storage battery installations. 

When used, boosters serve a double ob- 
ject in a central station, and the switch- 
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board arrangements in such cases allow 
both of these objects to be attained. 

The first use is that of having a voltage 
in excess of the bus voltage, in order to 
get a full charge into the battery. In this 
case the booster is designed to give the 
difference in voltage between the battery 
in a conuition of full charge and the bus 
from which the charging current is de- 
rived. 

The second use is for establishing a high 
or intermediate bus pressure. 

The installation of the San Francisco 
Gas and Electric Company has arranged 
for both of these uses. A pair of 50-kilo- 
watt boosters connected to a single motor 
has, previously to the installation, been 
used to provide an auxiliary bus during 
the hours of light load. After the in- 
stallation of the battery it was used to 
charge the battery, and also to maintain 
the bus. 

In the New York Edison batteries, of 
which there are 13 in the various substa- 
tions, each has a plain shunt-wound boost- 
er of sufficient capacity to charge the bat- 
tery at normal rates or over. The boosters, 
however, are rarely used except in cases 
of emergency for any other purpose than 
charging the battery, enough end-cell 
switches having been installed to give four 
bus pressures at a time, or to be able to 
regulate on three bus pressures and to 
charge at the same time. 

Sometimes conditions favor an arrange- 
ment whereby the use of a booster can be 
dispensed with, such as in the Adams 
street station of the Chicago Edison Com- 
pany, where a battery of 22,400 ampere- 
hours is charged by means of a pair of 
200-kilowatt machines in the Harrison 
street station over a trunk line between the 
two stations. 

At Hartford the rotary system is so de- 
signed that the rotaries can be used to 
charge direct without the use of a booster 
and the battery used to supply the neces- 
sary regulations by means of an additional 
cell switch. 

The salient features of the reversible 
booster spoken of in the Birkenhead plant 
are: | 

1. The entire doing away with regulat- 
ing cells, regulating leads and charge and 
discharge regulating switches. 

2. The maintenance of a constant po- 
tential, irrespective of the load. 

3. The whole arrangement is self-con- 
trolled, and is free from any switching ar- 
rangements, the whole of the regulation 
being done entirely by the various wind- 
ings on the booster. 

The machine consists of a motor, gen- 
erator-dynamo and a reversible control- 
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ling generator, the armatures of which are 
all on the one shaft. The booster is em- 
ployed in such a way. as automatically to 
keep constant the volts on the circuit dur- 
ing discharge and to raise the bus-bar 
voltage the requisite amount in order to 
charge the battery when there is a surplus 
current from the generators. By this 
means the booster enables the generator to 
be kept at practically full load during all 
times. During a three hours’ test of this 
system, at St. Helen’s tramway station, 
where the load fluctuated violently, the 
volts were kept constant on the line while 
the current output of the generators did 
not vary more than 10 amperes. 

In the St. Louis station the plant is 
shut down from one to five o’clock in the 
morning, the battery carrying the entire 
load. In the morning the machinery is 
started up and the battery charged during 
the forenoon; it remains connected with 
the system during the afternoon and takes 
the peak of the load in the evening. 

The interesting features of the curve are 

the all-night load and the comparatively 
low peak. The average output for 24 
hours is 2,198 amperes, which is about 40 
per cent of the maximum load. 
- In conclusion, it may be stated as a fact 
that in all stations that have to meet a fluc- 
tuating demand, a combined accumulator 
and steam plant will be found cheaper in 
first cost, and cheaper and far more satis- 
factory in the running than would be a 
steam plant alone for the same work. The 
same statement holds true wherever water 
power is to be employed in direct-current 
or alternating-current systems. 


THE DISCUSSION. 


Mr. Elmer A. Sperry said: I am very 
deeply interested in this subject. It comes 
upon us at a time when there is more gen- 
eral interest in the subject of storage bat- 
teries than ever heretofore. The German 
practice led us, then the English followed, 
but still American engineers seemed to be 
unmoved in the storage battery field; but 
within the last five years we have got the 
fever and the engineering reports of the 
last two years will fully justify the state- 
ment that the leadership has been trans- 
ferred to this side of the Atlantic. I be- 
lieve we shall in this, as in other branches 
of engineering, justify any prediction that 
may be indulged in on this line. I believe 
American engineers are destined to do 
several things in the line of improving the 
conditions of central stations by the use 
of storage batteries. First, I think there 
is to come (and in the very near future) 
an improvement in the efficiency of the 
cell. In three tests that I have had the. 
privilege of being connected with recently, 
on large central-station batteries that have 
been in operation for some considerable 
time—each more than two years—I was 
interested to find the average charge po- 
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tential employed throughout the curve, 
and compare it with the average discharge 
potential, cell for cell, taken both in the 
body of the battery and then gradually 
from the body of the battery up into the 
end cells. This efficiency, I may state, as 
the average of three tests, was around 80 
per cent; that is, the pressure delivered 
was practically 80 per cent of the input 
pressure. This, it seems to me there is 
reason to believe, will be improved very 
materially in the near future. I believe 
we wall get storage batteries in the very 
near future at comparatively low cost per 
ton which will have even less loss, and I 
wish to call the attention of the gentlemen 
present to just what this means. First, it 
means a considerably decreased require- 
ment in end cells, or the engine capacity 
in boosters, negative and positive. ° Sec- 
ondly, it means that the battery when used 
as a reservoir will double its sensitiveness, 
possibly more than double its sensitiveness. 


' «What I mean by this is that the battery 


when used as a reservoir will give a peak 
with one-half or less than half of the fluc- 
tuation of the outside potential, whether 
occurring through natural causes or artifi- 
cial causes of the boosters; and, thirdly, 
it means that when the batteries are ap- 
plied to a very fluctuating load, such, for 
instance, as street railway service—and I 
understand that some of the electric light 
people are interested in the street railway 
service to a considerable extent—it means 
when they are installed that the line poten- 
tial, especially when they are installed at 
a distance from the station, can be kept 
about four times as constant as at present 
because of the greatly decreased fluctuation 
necessarily to draw heavily upon the bat- 
tery. 

The other point which I believe is to be 
accomplished in the near future, from the 
engineering side of the storage battery, is 
a more level discharge curve. I think the 
day of the discharge curve which ranges 
between wide differences of potential is 
past. I believe that our discharges, in- 
stead of being between practically the 
larger voltage and a voltage 30 per cent 
below, will be confined to within 10 per 
cent, practically all of the clectro-motive 
force of the battery when idle and when 
fully charged. 

The current efficiency of the modern 
battery is almost 100 per cent. You can 
put in 100 ampere-hours and can take out 
100 ampere-hours. The fact that you put 
it in at one pressure and take it out 
at another pressure is where the loss is. 
A number of engineers working on the 
problem at the present time are hoping to 
have that loss, which accounts for the drop 
in efficiency of the storage battery, entirely 
removed. I am not speaking of the leak- 
ing of the current when the battery is 
idle. There is no such thing in a stor- 
age battery when properly installed. When 
you put in a certain number of kilowatt- 
hours, at the end of any reasonable time 
you will find that number of kilowatt- 
hours there. I should say six weeks or 
longer is a reasonable time. A popular 
notion of the storage battery is that if 
you do not quickly use the battery after it 
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is charged you will not find any current 
there; but that is an error. The deteriora- 
tion of the plates is now reduced to a 
practical basis, where a number of the 
storage battery manufacturers are willing 
to guarantee them for a small percentage, 
a thing which will be probably the best 
measure of their understanding of the de- 
terioration of their own goods. I think 
the practice is different with every maker. 
I understand that some large batteries in 
lighting service have gone in under the 
offer of a guarantee against deterioration, 
which risk has been borne by the purchaser 
in the hope that he can maintain the bat- 
teries against deterioration for less than 
the proposed charge. 

Mr. Emory—I asked two large manu- 
facturers of batteries if they would guar- 
antee their cells, and they told me they 
had stopped guaranteeing batteries for 
railway service. 

Mr. Sperry—The use of batteries in the 
railway service is an unknown factor. 

Mr. Emory—They estimated the deteri- 
oration at six per cent. That is the rea- 
son I ask you what your idea of the per- 
centage is. 

Mr. Sperry—You will understand my 

last remark as applying wholly to the rail- 
way service, and not to the lighting serv- 
ice. 
Mr. Emory—Do you think six per cent 
would be a liberal allowance for the main- 
tenance of the battery, wear and tear of 
plates ? 

Mr. Sperry—That depends on the serv- 
ice in which the battery is used. It is just 
as possible to abuse a battery as to abuse a 
horse. 

Mr. Emory—Is not the greatest abuse 
of the battery incident to its use in the 
peak of the load? : 

Mr. Sperry—I think overdraught and 
trying to charge and discharge too rapidly 
over the capacity at which the battery is 
constructed are the causes of much of the 
wear and tear of the battery. 

Mr. Emory—Do you not think it would 
be well to order cells 50 per cent larger 
than is really required, so that after a 
few years of service the battery would not 
be overworked. 

Mr. Sperry—I should think a battery 
installed with a proper engineering under- 
standing of what it was to be used for 
would be as good an investment as we have 
seen in the paper. 

Mr. Emory—lI have seen very few sta- 
tions that have had a sufficient overload 
capacity. 

Mr. Sperry—Is not that due to the fact 
that the demand is greater than they pre- 
pared for? 

Mr. Emory—Yes, that is true. 

Mr. Sperry—That is not the fault of the 
battery. | 

Mr. Emory—Is it not good policy to 
get a battery sufficiently large? 

Mr. Sperry—It is good practice with 
batteries as well as with boilers and en- 
gines. 

Mr. Charles Blizard—The storage bat- 
tery people ceased giving a guarantee on 
their batteries about 18 months ago. It 
is almost universal modern storage bat- 
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tery practice to put on tanks and cells of 
a larger capacity than are required for the 
number of plates installed at the time the 
battery is put in. Under an arrangement 
of that kind you can increase the capacity 
of the battery as the load on the station 
increases. A good many years ago batter- 
ies were put in with tanks filled with 
plates. A storage battery has a material 
over-load capacity. As the load increases 
in the station the storage battery tanks 
are overworked. This is now being pre- 
vented by putting in tanks which will per- 
mit an increase of 100 per cent. In rela- 
tion to the statement made by Mr. Tread- 
well in his paper as to the loss in a Ger- 
man station of 2.5 per cent, I think that 
is very materially in excess of the loss in 
this country. From the experience I have 
had and reports which I have had, the 
loss in this country in the average central- 
station storage battery is a fraction of 
one per cent—from one-half to three- 
quarters of one per cent of the total out- 
put of the station. A very small part of 
the current generated goes through the 
storage battery and there is only a loss on 
that part put into the battery. 

Mr. Charles R. Maunsell—I ask any of 
the gentlemen present if they can tell 
what has been the cost of renewing the 
battery plates in the lighting system. 
That is, the original cost of the battery 
and cost of the plates? 

Mr. Blizard—The central-station work 
depends, to a certain extent and within 
certain limits, on the work done by the 
storage battery. In some stations bat- 
teries are used largely as reservoirs in 
case of emergency. In other stations they 
work 50 per cent of the 24 hours, part of 
the time on low discharge rate and the 
balance of the time taking the peak. The 
cost of depreciation depends on the work 
the battery does. It runs from four per 
cent to eight per cent, with a fair average 
at five per cent. In railway service it is 
less than that. 

Mr. W. W. Donaldson—I wish to refer 
to what Mr. Sperry said about the differ- 
ence in electro-motive force on the charge 
and discharge. One of the great troubles 
in regulation of batteries for central-sta- 
tion work is this great variation. On the 
discharge, depending whether it is a 10- 
minute rate or eight-hour rate, the elec- 
tro-motive force drops decidedly, and 
when it comes to charging it, of course, 
goes up. It drops down on discharge to 
1.5 volts and on charging rises to 2.7. That 
makes it necessary either to cut out the 
end cells or use automatic boosters, etc. 


This trouble, I have always thought, has — 


come not from a want of active mate- 
rial in the plate itself, but from the fact 
that that active material did not have 
sufficient contact surface with its support. 
I have been making experiments lately and 
on one particulalar plate that had 4,000 
square inches of contact surface, the eight- 
hour discharge rate was 20 amperes. The 
surface-was increased up to 5,000 square 
inches, which was exactly an increase of 
25 per cent. The eight-hour discharge 
rate increased proportionately 25 per 
cent. We gradually discharged it at 
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higher rates until we finally got to the 
hour rate, and the increase at this point 
was 44 per cent, so instead of discharging 
at 80 amperes, for one hour it discharged 
at 115 amperes, which was really a very 
great increase. This shows that the mass 
of active material was increased 25 per 
cent, and also that the high discharge was 
dependent on the contact surface and not 
on the mass of active material. This in- 
crease of active material contact surface 
not only changed the capacity but straight- 
ened out the electro-motive-force curve, 
so that whereas with the smaller surface 
the curve fell off gradually, with a larger 
surface it was almost a straight line for 
the same period of discharge. 

Mr. Sperry—lI think that interest is 
bound to be on the increase rapidly in the 
matter of storage batteries, and in this 
connection I would point out the wonder- 
ful reservoir and storage capacity of an 
ordinary storage battery as compared with 
other forms of storage of power that we 
frequently meet with. ‘This matter was 
referred to in Mr. Treadwell’s paper. 1 
made some comparative tests a year and 
a half ago which occasioned a direct com- 
parison between storage batteries, which 
we all have looked on as being an extreme- 
ly heavy form of power storage, and com- 
pressed air, which latter we all expected to 
find the very lighest form of power storage. 
Without going into the details of the ex- 
periments, which, by the way, were ex- 
tremely interesting, we found that the 
final result was this: Let a ton of the 
capacity of a storage battery be represent- 
edby 100. Atonof Mannesmann tubes, when 
holding compressed air to the pressure of 
2,700 pounds, as used in the Twenty-ninth 
street cross-town car line of New York, 
would give, together with the weight of 
the tube and air (the air weighs 10 pounds 
per cubic foot at that pressure), was com- 
pared. We found that only 0.27 of the 
power could be obtained from compressed 
air that could be obtained from the stor- 
age battery, a trifle more than one quar- 
ter as eflicient as a storage battery, and 
we are used to thinking of the storage bat- 
tery as being extremely heavy. This 0.27 
of the power was only obtainable when the 
air was reheated and expanded through 
two series of cylinders at considerable cost 
and using apparatus of very large weight 
as compared with the electric motor which 
would be required to utilize the same en- 
ergy from storage batteries. I think we 
should revise our ideas of the storage bat- 
tery as a reservoir of power. It is really 
the lightest thing we have to-day. 

President Cahoon—I am glad you 
brought that point out, Mr. Sperry, be- 
cause there has been a great misunder- 
standing of that feature of the storage 
battery. 

Mr. Richard Emory—I ask Mr. Sperry 
whether it would not be desirable in an 
ordinary battery for railway work to have 
it specially designed for the purpose it is 
to be put to, in regard to the quick dis- 
charge of the battery. For instance, sup- 
pose you were going to use the battery in 
a railway power plant where cars are run 
all night and you need the storage battery 
for four or five hours’ use at night, instead 
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of for the high peak maximum load, 
would it not be better to have a battery de- 
signed for that purpose? 

Mr. Sperry—lI should say not. I should 
say that a problem of that kind, placed in 
the hands of an experienced engineer, 
would result in this state of facts—he 
would put in a battery which, from the 
outset, would probably be in excess of the 
present demand. We find the storage bat- 
tery to have certain peculiarities. When 
discharged fur a long period of time, for 
instance, eight hours, it will yield consid- 
erably more power in kilowatt-hours than 
when discharged at a rapid rate for a 
short time. Any modern battery on a 
short rate will deliver comparatively an 
enormous quantity of energy even when 
fully discharged in less than one hour, 
and, in that particular, the battery is the 
most astonishing reservoir, because it is 
capable not only of delivering a whole 
station load and more in an hour, if you 
choose to have a battery of that capacity, 
but it will do that with a practically con- 
stant pressure; whereas in other forms of 
storage of power with which engineers are 
familiar—heat, compressed air, etc.—there 
is a constantly dropping curve until the 
thing is run out. A storage battery 
throughout its entire capacity delivers en- 
ergy on a level line, which is very level as 
compared with the zero line. Take a battery 
curve, and we see it starts in here (indicat- 
ing), and droops down. When we look at 
the curve we should look to see where the 
zero line is. It is down here (indicating). 
So, although it is drooping, considered in 
connection with a rectangle of power, we 
sce that all the capacity taken from a stor- 
age battery is practically on a dead level. 
< 


Electric Lighting in Japan. 


For some time past small corporations 
for electric lighting have been formed in 
considerable numbers throughout the mid- 
dle and western part of the United States, 
and the art of electric lighting seems to 
have taken an unusual impetus within the 
last year or so. People are rapidly be- 
coming convinced of the practical utility 
of small electric lighting plants and are 
as rapidly discarding the antiquated meth- 
ods formerly in use. Similar conditions 
prevail to a certain extent abroad, and in 
Japan there is considerable activity in this 
field. 

The latest Japanese plant to be con- 
structed is the one at Nagoya, which city 
is situated half-way between the cities of 
Kobe on the south and Yokohama at the 
north. The plant in question has a ca- 
pacity of 300 kilowatts and produces 60- 
cycle, 2,300-volt, two-phase current, gen- 
erated by General Electric apparatus di- 
rect-coupled to McIntosh & Seymour en- 
gines, which, in turn, are operated by 
three Babcock & Wilcox boilers of 175 
horse-power each. The engines, which are 
of the tandem compound condensing type, 
take steam at a pressure of 125 pounds, the 
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cylinders measuring 16 and 30 by 32 
inches. All the condensing and pumping 
gear is of the Worthington pattern and is 
fitted with Crane valves, the uptake from 
the boilers being supplied with a Broomell- 
Schmidt economizer. A 10-ton hand 
traveling crane is operated in the gen- 
erator room. The exciter is mounted on 
an extension of the generator armature 
shaft. The entire plant was designed by 
the engineering department of the X oko- 
hama office of the Flint, Eddy & American 
Trading Company, of New York city. 

This brief description of the Nagoya 
plant may be taken as practically typical 
of all the plants for municipal lighting 
throughout the island. Other similar sys- 
tems are situated in Kioto, Osaka, Shine- 
gawa, Kanagawa, Tokio, Kobe and Yoko- 
hama, the last-named being operated by 
the Yokohama Union Electric Light Com- 
pany. In Kagashima there is a 150-kilo- 
watt, three-phase plant, power for which 
is furnished by a Pelton water-wheel, 
belted to the generators. The fall which 
operates this wheel is said to have an 80- 
foot head. In Nagasaki a somewhat dif- 
ferent condition prevails, there being one 
or two isolated plants in that city, but 
none for illuminating the streets or for 
public supply as is the case with the 
other places mentioned. 

The tendency throughout the Island 
Empire seems to be toward establishing 
central stations which shall combine 
facilities for furnishing electric light, 
power for transmission and current for 
traction purposes. There are numerous 
rice factories and paper mills scattered 
throughout the islands, all of which can 
be very reasonably operated by means of 
water-power generated electric current, 
and the surplus used for operating light- 
ing systems in small towns in the vicinity 
of the centres where such mills and 
factories are located. In brief, it may be 
sald that polyphase currents for power 
purposes, and systems using rotaries and 
direct-current motors in street railway 
work, are meeting with considerable favor 
in Japan. There is but small doubt that 
development along these lines will be as 
rapid as the local conditions permit. No 
foreign capital whatever is invested m 
Japan in the industries dependent upon 
electric power. This is exactly an opposite 
condition to that which obtains in China. 
In China those of the natives who have 
capital are pessimistic and afraid to risk it, 
so that any enterprise of importance 18 
compelled to be conducted by aliens. 

Improvements and additions are being 
rapidly made throughout the islands 10 
all of the industries mentioned and satis- 
factory progress has been accomplished in 
almost every line. It is not believed by 
those who are thoroughly familiar wit 
the situation that development in any one 
branch of electrical enterprise will advance 
more rapidly than in others, inasmuch a8 
the demands of the people and the local 
conditions are such that diversity in the 
applications of electricity to commerce 18 
necessary. 
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Second Report: of the National Elec- 

- tric Light Association’s Committee 

on the Photometric Value of Arc 
Lamps—|!.* 


This committee is composed of Henry 
L. Doherty, chairman, Professor W. E. 
Goldsborough and J. Q. Brown. As was 
the case last year, the report is one of 
progress, the various investigations out- 
lined by the committee not being as yet 
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For the testing of the arc light carbons 
a special photometric equipment has been 
designed and installed by Professor C. P. 
Matthews. Mr. Paul B. Sawyer has assist- 
ed him in the work through the year. 
Acknowledgment is also made to Messrs. 
Winter, Hardwicke, Le Fever, McBroom 
and Watjen, members of the graduating 
class at Purdue University, for their assist- 
ance in various parts of the work. 


Fic. 1.—SuPPoRT FOR LAMPS, 


completed. The report opens with an 
acknowledgment of the uniform courtesy 
that has been shown by the various manu- 
facturers of arc lamps and carbons in plac- 
ing at the disposal of the committee the 
materials needed for the tests. Practically 
all American makers of lamps and carbons 
have assisted the committee by furnishing 
samples of their output for test. The com- 
mittee calls attention to the growing im- 
portance of the enclosed arc as an artificial 
illuminant, and the need of an accurate 
knowledge of its performance. 

The tests have been carried out for the 
committee in the photometric laboratories 
of Purdue University. The committee ex- 
presses its great obligation to the authori- 
ties of the University for the use of its 
laboratories and equipment, and for the 
power facilities so essential to the conduct 
of the tests. 


The bulk of the report deals with the- 


life and efficiency of commercial brands of 
enclosed arc carbons, although the ques- 
tions of steadiness of operation in lamps 
and the photometric values of series direct 
and alternating-current enclosed arcs are 
given some attention. 


* Abstract prepared DY F unemmor O. P. Matthews, pho- 
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cure these settings, to make the subsequent 
calculations and finally the plot, and inte- 
grate the necessary curves for a single 
lamp require the best part of a day. Now, 
a test upon enclosed arc light carbons, to 
be in any degree representative, must be 
the combined result of measurements made 
upon a number of samples from each 
brand. Such measurements should be 
made at intervals of 10 hours, say, 
throughout the life of the carbons. It be- 
comes at once evident that to apply the 
stepwise method to an undertaking of this 
kind would be a well-nigh endless task. 
I therefore set out to develop and install 
an apparatus which should give at each 
photometer setting a value of either the 
mean spherical or mean hemispherical in- 
tensity, as might be desired. The difficul- 
ties encountered in the perfection of this 
method were frequent and oftentimes an- 
noying. When, finally, the sources of 
error were taken care of, all the constants 
determined and the method in successful 
operation, more than half the available 
time for testing had elapsed. Notwith- 
standing this, it is doubtful if the results 
could have been obtained by the slower 
method in time for presentation here, and 
one has the satisfaction of feeling that the 
apparatus is now in working order for ex- 
pediting further work on are light pho- 
tometry. 

“A detailed description of this appara- 
tus, with the theory of its operation and 
with due acknowledgment to my sources 
of aid, will be given elsewhere. 

“However, attention may be called to 
one feature of the apparatus which has 
proved to be of great convenience. As 
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PROFESSOR MATTHEWS’'S REPORT. 


“Curves of the distribution of luminous 
intensity, such as those given in last year’s 
report, are obtained by what may be called 
the step-by-step method. That is to say, 
the mirrors are moved stepwise about the 
source until the complete distribution of 
intensity in a vertical plane has been ob- 
tained. In each position of the mirrors, 
it is necessary to take from 15 to 25 set- 
tings in order to get a good mean. To se- 


shown in Fig. 1, this consists of a wheel 
with six radial arms, the whole being 
mounted so as to turn in a horizontal 
plane. Six lamps may be suspended from 
the arms, provision being made to adjust 
the height of the lamp accurately by a 
suitable turn-buckle. To test a lamp at 
any period of its life it is only necessary 
to turn the wheel until the lamp is thrown 
into its proper position with reference to 
the mirror system. After closing the black 
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curtains so as to cut out all extraneous 
light, the operator can proceed with the 
measurements. These finished, another 
lamp is turned into place and the opera- 
tions repeated. Thus, during the 100 or 
more hours of their life, the lamps burn 
quite unmolested. They are tested as 
often as may be desired and always in the 
same position with respect to the photom- 
eter system. I am confident that in no 
other way can consistent results be ob- 
tained in an investigation of the life per- 
formance of enclosed arcs.” 

After certain preliminary runs to de- 


termine the efficiency of the method em- 
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statement, as the life usually claimed for 
lamps of this type is 80 to 100 hours. It 
may be well to note just here that the dura- 
tion of burning in these lamps is limited 
by the allowable range of descent of the 
upper carbon holder. This range is a 
fixed quantity. The life, t, on one trim- 
ming may, therefore, be expressed by the 
simple formula, 


l 
i= - 


Vu + rı 


where Z is the fixed range referred to 
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ployed, preparations were made to test 
samples of five brands of carbons for en- 
closed arc lighting, these brands being well 
known and obtainable in the open markets 
of to-day. The samples represent the 
product of three American and two Euro- 
pean manufacturers. 

The carbons were burned in six Gen- 
eral Electric 110-volt alternating-current 
lamps, provided with opalescent inner 
globes and shades. Of these lamps, five 
were fitted with the particular brand of 
carbons to be tested, the sixth lamp being 
held in reserve lest accident or poor opera- 
tions should require a substitution. Ex- 
perience showed, in one or two cases, the 
wisdom of this precaution. The lamps 
were suspended from the radial arms of 
the wheel shown in the foregoing figure. 
In this position the lamps ran out the life 
of one trimming. With few exceptions, 
the only stops were at the close of the 
laboratory day. Counting all interrup- 
tions, the average run was about eight 
hours. Not infrequently a steady run of 
12 hours occurred. These conditions are 
probably somewhat better, and certainly 
no worse, than the average conditions of 
practice. The carbon life shown in the 
following results seems to corroborate this 
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downward flux of light which is 2z, the 
mean hemispherical intensity. In the fol- 
lowing carbon tests, the mean hemispheri- 
cal intensity is the quantity determined. 
In the curves it will be found plotted as 
an ordinate against time as an abscissa. 

In what follows, the brands of carbons 
will be designated by Roman numerals in 
the order of the tests, while the lamps will 
be referred to as A, B, etc. The upper 
carbon in all the tests was cored, the lower 
carbon solid. 

Carbons I—The results of the first test 
are to be found in Fig. 2, which shows the 
life curves of the individual lamps in light 
lines and the mean performance of the 
five lamps in the heavy line. We note here 
that the trend of the mean curve is, in the 
main, upward. After 85 hours’ burning, 
these carbons show 10 per cent better per- 
formance than at the start. Lamp B dis- 
tanced its companions by showing a life 
of 114 hours. On the third, fourth, sev- 
enth and eighth tests the points are quite 
close together; on the other tests there is 
more or less divergence. Why this differ- 
ence? The use of an apparatus for re- 


_cording the changes in the arc length in 


lamps such as these has convinced me that 
these differences are due, in a large meas- 
ure, to changes in the arc length. Now, 
the time between successive feedings is, in 
a well-regulated lamp, an interval consid- 
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and r, r, the respective rates of burning 
of the upper and lower carbons. The life, 
clearly, will be a maximum for that case 


in which the sum of these rates is a mini- 


mum. 

A lamp fitted with a shade is, in itself, 
an intimation that only the downward flux 
of light is of value. The logical basis of 
comparison in such cases is the mean hemi- 
spherical intensity, or, if desired, the 


erably longer than that required for & 
test. During this interval between feed- 
ings, the arc tends to grow steadily longer. 
It has been shown by Blondel and by Ayr- 
ton that the luminous intensity of an arc 
at constant current is dependent in a very 
important way on the arc length. It seems 
clear, then, that tests such as those de- 
scribed here might at one time find the 
arcs of approximately the same length, and 
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at another time differing considerably in 
length. Lack of homogeneity in either 
upper or lower carbon might also have an 
effect. -It is evident that any constant 
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hours. There must have been some im- 
perfection in the fit of the gas cap on this 
lamp, although every precaution was taken 
to secure impartial treatment in this, as in 
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difference in the carbons or in the trans- 
parency of the inner globes would be made 
manifest by a permanent separation of the 
life curves. 

While the length of these curves indi- 
cates the life of the carbons and the mean 
ordinate their light value, these quantities 
alone are not a sufficient measure of the 
worth of the carbon. The area between 
the curves and the X-axis is an important 
basis of comparison. This area has been 
found for each test. It is measured in 
Hefner-unit-hours. For carbons I, this 
quantity is 20,200 or 202 hekto-Hefner- 
hours. The mean intensity is 202 H. U. 


and the life on one trimming, 100 hours. 


Carbons II—The results for this set of 
carbons are to be found in Fig. 3. The 
mean life is practically 99 hours. How- 
ever, lamp A showed the brief life of 62.5 
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every other respect. If it is justifiable to 
exclude A, we find a life of 107.9 hours. 
The Hefner-unit-hours rise in such case 
to 23,800. The performance of A indi- 
cates that the life of an enclosed arc may 
be seriously curtailed by causes not easily 
detected. | 

The mean curve in this test rises to a 
maximum at 60 hours’ life. Lamp F 
shows a somewhat remarkable perform- 
ance, both as regards intensity and life. 
A mean intensity of 238 H. U. is main- 
tained throughout 111 hours, or a yield of 
264 hekto-Hefner-hours, which is about 
double the yield of A. 

Carbons III—The records for this set 
of carbons are to be found in Fig. 4. As 
regards life, these carbons show a note- 
worthy performance. The mean life is 
115.6 hours, and the maximum life 129 
hours. The mean curve does not show the 
tendency to rise shown in the case of car- 
bons I, although as a whole it lies high. 


Fra. 6.—INTENSITY LIFE CURVES— CARBONS V. 
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Fig. 7.—MEAN INTENSITY LIFE CURVES. 


By weight the per cent ash and dust is 
about the same. An inspection of the 
inner globes after the tests showed that the 
deposit near the base of the globe in case 
III was darker, that is, contained more 
carbon dust than in case I. This is, in my 
opinion, the cause of the drooping ten- 
dency to be seen in the mean curve of car- 
bons III after 45 hours. In this connec- 


. tion, it is important to note that the num- 


ber of extinctions in these tests was some- 
what greater than in the case of carbons I 
and II. The carbon dust is due, in large 
part, to the pounding or chattering of the 
carbons at the start. 

These carbons show a mean performance 
of 252 hekto-Hefner-hours. 

Carbons 1V—The performance of these 
carbons is well shown in the curves in 
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Fig. 5. The contour of the mean curve 
is smooth and represents in an excellent 
manner the life behavior of a lamp of this 
type. The arc appears beneath the edge of 
the shade at about 45 hours, giving a maxi- 
mum luminous intensity at about 55 hours. 
The third maximum point at 100 hours 
was obtained in some of the other cases 
and will, no doubt, always be present when 
the coating at the base of the globe is not 
too dense. 

Carbons V—Fig. 6 shows the life his- 
tory of these carbons. The luminous in- 
tensity is low and the life rather brief. 
The core of the upper carbon seemed to 
be of high conductivity but of too loose 
structure, as it fell out in considerable 
quantities because of the pounding of the 
carbons, and collected around the base of 
the lower carbon. The arc was very long 
and well centred at the start, but not par- 
ticularly luminous. The materials in the 
core are such as to lower the luminous in- 
tensity with little, if any, gain in steadi- 
ness of operation. The very considerable 
rise in the intensity curve shows that the 
ash on the globe is not excessive. The gain 
in the weights of the globes confirms this 
conclusion. The mean life is 85.6, the 
mean luminous intensity is 196 and their 
product 16,600. 

It is of interest to plot on one sheet the 
mean curves of these various life histories. 
Fig. 7 shows the result. We may compare 
these five brands of carbons in three dif- 
ferent ways; viz.: on a basis of luminous 
intensity, on a basis of life and on a basis 
of the product of intensity and life. Ar- 
ranging the carbons in order of excellence, 
the best first, we have: 


Intensity. Life. Intensity x Life 
IV III IV 
III ITS III 
II IV II 
I I* I 
v vV vV 


+ If A be included in carbons II, the starred values will 
be interchanged. 

It is of interest to note that after 75 
hours burning, carbons I, II, III and V 
gave approximately the same luminous in- 
tensity, and also that the trend of all the 
curves is, in the main, upward. Carbons 
IV maintain a distinct lead throughout 
their life. 

A partial summary of the results is 
given in the following table: 
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Electric Sirens. 

The accompanying illustration repre- 
sents an ingenious apparatus which has 
been placed upon the Italian market by a 
manufacturer in that country. It is in- 
tended to take the place of steam whistles 


AN ELECTRIC SIREN. 


and other such alarm apparatus. It con- 
sists of a centrifugal blower direct-coupled 
with an enclosed motor (either direct or 
alternating current) and carrying at the 
top of a short vertical pipe the usual siren 
disk. The apparatus, of course, may be 
operated from a great distance if this is 
desired. 


+<. - — 
The American Society of Mechanical 
Engineers. 


The forty-third meeting of the Amer- 
ican Society of Mechanical Engineers will 
be held at the Plankington House in Mil- 
waukee, Wis., May 28 to 31, inclusive. 
The meetings will be held in the Arcade 
on the second floor, and a large and inter- 
esiing programme of attractions has been 


TABLE I. 

1 2 3 4 5 
Total consumption, inches............. 6.19 6.3 6.16 6.3 6.32 
C nsum; tion ratio...... na.. ae 16.4% 16.5% 5.1% 8.4% ere 
Clearance... occ ccc cece cece cececce. RU .010 .0093 .0079 .0151 
Number of extinctions ................ 11 14 16 14 11 
Average run. a seese sesesesesees 9.3 7.4 7.09 7.3 7.74 
Life on one trim... ........... ccc cc ec eee 100.1 98.8 115.6 105.2 85.6 
Lumiuous intensity.............. 00005. 202 218 222 259 198 
Hefner-unit-hours........... Leanna. 20.200 21,500 25,2: 0 27,500 16 600 
Hefner-unit-hours per inch............ 3,268 3,540 4 089 4,360 2,609 
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Trans-Continental Automobile Trip. 
Mr. Alexander Winton, of Cleveland, 

Ohio, left San Francisco on May 20, car- 

rying a packet from General Shafter for 


Lieutenant-General Miles, in Washington, 
D. C., his object being to establish an auto- 
mobile road record between San Francisco 
and New York via Chicago. 


provided. The usual papers, which from 
the programme give every indication of 
continuing the high professional status 
of the addresses presented on such oc- 


casions, will be read. Members or others 
desiring to attend should communicate 
with Mr. F. R. Hutton, Secretary, at 12 
West Thirty-first street, New York city. 
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The Edison Storage Battery Company. 


Mr. Thomas A. Edison has, with Messrs. 
Herman E. Dick, Walter S. Mallory and 
William E. Gilmore, of Orange, N. J. 
formed a company to manufacture his new 
storage battery. It is thought that the 
new company, which has a capital stock 
of $1,000,000, will be the parent or con- 
trolling body of a number of similar or- 
ganizations to be organized later for the 
same purpose. The factory will be located 
in Mr. Edison’s Glen Ridge, N. J., pres- 
ent factory, which will be enlarged and 
improved for the purpose. 


— ~am. 


Automobile Ambulances in Paris. 


It is reported that the Paris, France, 
Department of Charities is experimenting 
with automobile ambulances and that a 
recommendation is soon to be presented to 
the municipal council of Paris asking that 
either the whole or part of the ambulance 
service of the Department be changed from 
horse to mechanical traction. If the pres- 
ent trials prove satisfactory the Depart- 
ment will ask that every time ambulances 
are added to its equipment automobiles be 
procured. 
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Railway Franchises in Cuba. 


General Josè Lacret y Morlot, a member 
of the Constitutional Convention of Cuba, 
has taken up the matter of opposition to 
securing railroad franchises in the island of 
Cuba by the Cuba Company, of which Sir 
William C. Van Horne, of Canada, is 
the president. Strong New York interests 
are said to be back of General Lacret. 
Sir William’s company—the Cuba Com- 
pany— was organized about a year ago, its 
president being also president of the board 
of directors of the Canadian Pacific Rail- 
way. The company is capitalized at $8,- 
000,000 and expects to increase this. It 
has now about 3,000 men at work on its 
railroad, 450 miles of track are being pro- 
jected as well as various other extensive 
improvements for the development of the 
island. The project of building a Cuban 
central railway is over 30 years old and 
the Cuban treasury has spent large sums 
of money in studying the line, plans and 
estimates. General Lacret claims that a 
foreign syndicate, such as the Cuba Com- 
pany, has no right to encroach upon the 
state property, violating uncontrovertible 
rights. Sir William, when seen, stated 


that his company has no licenses or per- 
mits, but that he expected to build a rail- 
way from San Luis, near Santiago, to the 
centre of the province of Santa Clara. 
Electric systems in other towns and cities 
of the island are planned, as well as the 
long central, or main line, railway, which 
will probably be operated by steam. 
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Electrical 
Patents 


A new electric railway System has been 
patented by Mr. Benjamin W. Tucker, of 
Newark, N. J., the improvement consist- 
mg more particularly in the construction 
of a third rail. This rail is composed of a 
casing made of non-conducting and non- 
magnetizable material such as wood and 
having a longitudinal groove formed 
therein. A U-shaped trough of suitable 
insulating material is placed in the 
groove, which is covered by a sectional con- 
ductor, each section being insulated from 
the others by interposed blocks of insulat- 


ELECTRIC RAILWAY SYSTEM, 


ing material. Within the groove of the 
rail is placed the feed wire composed of a 
good conducting and magnetizable metal, 
preferably iron. This wire is made con- 
tinuous, and to permit of its necessary ex- 
pansion and contraction it is coiled or 
looped at intervals, these coils or loops 
fitting in depressions arranged in the lin- 
ing of the rail. The car is provided with 
a magnet that attracts the wire and draws 
it into engagement with the sectional con- 
ductor or covering, a suitable brush being 
provided, which is in contact with the cas- 
ing, for conducting the current to the 
motor. 

Herr A. Palencsar, residing in Buda- 
pest, Austria-Hungary, has been granted a 
patent in this country on apparatus for 
collecting electricity from the atmosphere, 
which is a curiosity of invention. The 
idea underlying the invention is based on 
the modern theory of atmospheric electric- 
ity, according to which it is produced by 
the condensation of steam or aqueous va- 
pors, and that the increase of potential is 
effected by the concentration of the small 
drops of water into larger ones, as the pro- 
portion of the surface of the drops to the 
volume of same is materially reduced there- 
by. According to this theory the water- 
droplets floating in the lavers of air are 
considered as vehicles or carriers of the 
electricity, and a rational system of the 
deviation of the atmospheric electricity 
must derive it from the water-drops. This 
is attained by the present invention in the 
following manner: A collecting body in the 
form of a balloon is covered with a light 
wire netting that is studded with needles. 
and this netting is in electrical communi- 
cation with a suitable collector. The ma- 
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chine is continually heated bv a heating 
device, and owing to such heat, the water- 
drops immediately about the collecting 
body will be evaporated, so that their 
capacity is gradually reduced, while the 
potential of the charge grows until it 
reaches an indefinite height. It is readily 
apparent that the whole charge, as soon 
as the drops have been evaporated, will 


ELECTRICITY COLLECTING BALLOON. 


have passed to the collector, from which 
it can be conducted to the point of use. 
For the purpose of replacing the evapo- 
rated drops which have been deprived of 
their charge, the collector is raised and 
lowered by a connection made with the 
ground. At the same time, wings or blades 
located upon the balloon keep the same in 
a constant rotary motion. This up and 
down motion accomplishes the purpose of 
bringing the needles into contact with as 
many water particles as possible. 

A great deal of attention is now being 
paid to electric appliances for motor 
vehicles. Among the patents recently is- 
sued is one on a battery cell, the object 
being to provide a construction which is 
not liable to break, and, therefore, es- 
pecially applicable for use on electrically 
propelled carriages or in other situations 
where the cells are subjected to consider- 
able vibration. According to the invention, 
the walls of the cell are constructed of 
wood, papier-maché, or other similar ma- 
terial, or compound, the sides being dove- 
tailed together, or being formed by bend- 
ing a piece of metal previously grooved or 
connected in any other convenient man- 
ner. This body is enveloped in a cover of 
canvas or other fabric which is attached 
with Jeffery’s marine glue, india-rubber 
solution or other adhesive material having 
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elastic, insulating and water-proofing 
properties. The inside of the cell is also 
coated with an insulating and water- 
proofing material. In practice, a num- 
ber of these cells are fitted within a casing 
that is made of proper size and shape to 
receive them so that they will be tightly 
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A New Battery CELL. 


held together; this casing is constructed 
in a manner similar to the cells them- 
selves. The inventor of this cell is Mr. 
Edward Tiquet, who resides at Romford, 
England. 

A novel fan support consists of a base 
that can be placed upon a table or other 
flat surface and a plate to which the fan 
is clamped. The base and plate are con- 
nected in such a manner that the plate can 
be tilted to any desired angle or revolved, 
thus permitting of the tilting of the fan 
so that the current of air may be directed 


SUPPORT FOR ELECIRIC Fans. 


toward any point. The connection be- 
tween the base and plate is in the form 
of a pair of pivotally connected pintles 
that are respectively seated in suitable 
sockets in the base and plate. A handle is 
so arranged and connected to these pin- 
tles that their angular relation may be 
changed as desired. The inventor of this 
device is Mr. Louis N. D. Williams, of 
Ashbourne, Pa., who has assigned a half 
interest in the patent obtained thereon io 
Robert W. Scott, of Philadelphia. 


There are 150 miles of electric railways 
in Spain, of which Madrid has 16 miles, 
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The Value of an Electric Light 
Association. 

At the closing session of the recent con- 
vention of the National Electric Light 
Association, President James B. Cahoon 
made some remarks as to the importance 
and value of the association and the duty 
of its members and of the electric light- 
ing profession in general toward it.. He 
said: “In my address to the association, I 
mentioned the fact that I had not unduly 
urged the members of the association to 
put their shoulders to the wheel and en- 
deavor to increase our membership. When 
we compare our membership with that of 
the gas association, the waterworks asso- 
ciation, and various other of the national 
bodies, we find that their membership is 
well in advance of ours. I do not know 
why it is that electrical men hold back 
from joining this association. One of the 
members remarked yesterday that perhaps 
it was due to the fact that in earlier years 
we had acquired a reputation for being 
` somewhat boisterous at our conventions; 
but like many things in the earlier days 
that is a thing of the past. The associa- 
tion has come more and more each year 
to realize that these meetings are for the 
benefit of the members and that much can 
be learned by coming here and meeting 
other gentlemen in the same business and 
gaining knowledge from contact with each 
other. 

“I hope during the year to come that 
you, gentlemen, will each and every one 
make up his mind to bring a new member 
into the association. We have made a 
good beginning. We want that work to 
go on and we want particularly to bring 
this association up to the plane on which 
it should be. There are 1,800 stations in 
the country that can afford to join this 
association. In our present membership 
we have, roughly speaking, 10 per cent of 
that number. 

“The only way a central station man- 
ager can make progress and get out of the 
rut that the central station man is liable 
to get into is by going out in the world, 
moving around, and seeing what other 
people are doing. If he vegetates and re- 
mains at home, his plant droops gradually 
and he wonders why it is not paying divi- 
dends. He becomes plant-blind and does 
not know what other plants are doing. 
He does not know what his own plant is 
doing, and because so many central sta- 
tion managers have gotten into this posi- 
tion, the result is, as was reported last 
year, only a small percentage of the elec- 
tric light plants are actually earning divi- 
dends. We were all much interested in 
the question of steam heating as an 
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auxiliary to an electric light station, which 
was brought up here this morning. In the 
case of those plants that are to-day going 
behind I believe if they would take up 
that subject in one form or another, hot- 
water heating or steam heating, which- 
ever their particular needs demand, they 
would derive a revenue which would put 
them on a paying basis. The same way 
with many of the plants that are now 
without storage batteries. If they would 
come here and learn of these things they 
would realize what is to be gained by the 
use of storage batteries; they would dis- 
cover where their plants are weak and 
how they can overcome these weaknesses. 
During the past year I have had letters 


Mr. Henry L. DOHERTY. 


THE NEW PRESIDENT OF THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION. 


from many small plants, saying they de- 
sired to make certain changes, but that 
they could not afford to pay an engineer 
and wanted to know if I would help them 
out. The president of the association 
stands ready at all times to help the small 
station, and wherever we can we give in- 
formation which will benefit our smaller 
members. The big companies can take 
care of themselves. We have helped many 
companies in the question of municipal 
ownership. We have distributed various 
pamphlets and literature in this Jast year. 
I know, in fact, that this literature has 
done a good deal of good to central sta- 
tions, and in numerous instances I have 
had replies thanking us for the assistance 
we have rendered ; in one case the manager 
of the station said he hoped in time to 
persuade his board of directors to allow 
him to have the company join the asso- 
ciation. Through our efforts we were 
enabled to knock out a proposed municipal, 
plant in the city in question, and the old 
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plant got the city lighting at remunera- 
tive prices; yet that plant to-day is not a 
member of our association. Many plants 
call on us for help and yet they do not 
contribute one cent to help the associa- 
tion. The only way we can get the data 
which we supply these companies is 
through the expenditure of money, and 
such companies should contribute to the 
support of the association. 

“There is a field for missionary work 
in this association, and I rely upon you, 
gentlemen, to put your shoulder to the 
wheel and help your new president to carry 
this work forward and bring the associa- 
tion to the point where it belongs. We 
should have at the next convention a 
membership of 500, and we could have it 
if you, gentlemen, would take this little 
talk to yourselves to your hearts and, when 
you go home, not forget what has been 
eaid, but go to work and get a new mem- 
ber and bring him into the fold at once.” 

Mr. Henry L. Doherty. 

Mr. Henry L. Doherty, who was elected 
at the recent convention of the National 
Electric Light Association as president of 
that body, was born in Indiana, May 15, 
1870. He spent his youth in Columbus, 
Ohio, and at the early age of 12 years 
went to work for the gas company in that 
city. The superintendent of that com- 
pany was Mr. Emerson MacMillin, and 
with this gentleman and the large inter- 
ests with which he is connected, Mr. 
Doherty has been associated ever since. 
In 1896, on account of his health, Mr. 
Doherty removed to Madison, Wis., where 
he became general manager and subse- 
quently president of the Madison Gas and 
Electric Company. Successful opposi- 
tion to their own municipal competition 
at this place brought Mr. Doherty promi- 
nently forward and gave him recognition 
as one of the most earnest and ardent op- 
ponents of that economic fallacy. In con- 


nection with the large interests with which 
he was associated, Mr. Doherty was com- 
pelled to reorganize and often modernize 
electric light and power plants through- 
out the country, and he soon became recog- 
nized as an authority on the business man- 
agement of central station properties. 
His paper before the last year’s meeting 
of the National Electric Light Associa- 
tion on the subject of rates and charges 
will long be remembered as one of the best 
that has been presented in the history of 
that body. Mr. Doherty is now in Den- 
ver, Colo., being acting president of the 
Denver Gas and Electric Company. He 
is a member of many associations and, de- 
spite his youth, is well known throughout 
the United States as an active worker 
in the field of commercial electrical en- 
gineering. | 
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NOTES ON LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXXVII — MELTING TERMINALS IN 
X-LIGHT TUBES. 


When powerful surges are sent through 
X-light tubes of ordinary construction— 
that is, with small terminals—the alumi- 
num is melted, the tubes being ruined. 
In earlier notes it was said that we 
depended on gas amalgamated with 
the terminals for producing an eff- 
cient cathode stream and X-light. On 
this theory the terminals are melted 
when the gas is becoming exhausted; the 
current finding insufficient means on 
which to ride the space of strained ether 
between the terminals, is degraded into 
heat in the metal. I also made another 
observation which should be considered 
now that more powerful generators are 
beginning to be used. It was said that in 
pumping a tube the gas was more rapidly 
removed from the anode than from the 
cathode. If this observation is correct 
then double focus tubes excited by alter- 
nating currents are not desirable for pro- 
ducing X-light, until we discover how to 
restore the gas in some simple way, for 
until that time it is necessary to conserve 
the supply and make each particle do its 
full duty as a producer of X-light when it 
is driven against the target. In a double 
focus tube each cathode is alternately an 
anode and therefore gets more quickly ex- 
hausted than the cathode of a single focus 
tube which is never an anode, if the 
theory that an ordinary induction coil or 
a static machine gives a unidirectional 
current is true. 

NOTE CXXVIII—EXCITING X-LIGHT TUBES. 


The object of this paper is to show why 
high-frequency currents are not at pres- 
ent suitable for exciting vacuum tubes for 
the production of X-light. 

We depend upon gas amalgamated with 
the terminals of the vacuum tube to form 
an efficient cathode stream for producing 
X-light. The available supply of gas is 
limited. When it is exhausted the tube 
is not valuable, because there is no known 
practical means of restoring the gas. 

Therefore, the best generator for excit- 
ing an X-light tube is one which uses the 
supply of gas most economically, produc- 
ing most X-light from the least gas. 

There are two types of generators in 
common use—those giving a unidirectional 
current (induction coils and static ma- 
chines), and those giving an alternating 
current (Tesla or high-frequency coils). 

There are several reasons why the latter 
are unsuitable. With the former the cath- 
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ode is always supposed to be a cathode, 
but with the latter the cathode is half the 


time an anode. When the normal cathode: 


is acting as an anode all the gas which is 
removed to convey the current is wasted, 
none of it producing available X-light. 
The gas is more rapidly removed from an 
anode than from a cathode. During the 
time, therefore, when a high-frequency 
apparatus is used to excite an X-light tube 
the gas is not only wasted but the rate of 
waste is high. With powerful high-fre- 
quency generators the terminals are rapid- 
ly robbed of their gas. The electricity, 
finding insufficient means of conveyance 
by convection over the space of strained 
ether between the terminals, heats the 
metal of the cathode, which, in conse- 


Mr. L. A. FERGUSON. 
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quence, is melted, the tube becoming use- 
less. 

Double focus tubes are required for al- 
ternating currents. In these tubes the 
target, which is the metal surface on which 
the cathode streams strike and from which 
X-light arises, is not connected with either 
pole of the generator. It is an independ- 
ent piece of platinum placed midway be- 
tween two concave aluminum terminals, 
which are alternately positive and nega- 
tive. Single focus tubes only are required 
for unidirectional currents. In these tubes 
the target may and should always be an 
anode. A target which is an anode is a 
more efficient source of X-light, because 
the particles of the cathode stream strike 
an anode at a higher velocity than they 
do a surface of metal placed in their path 
which is not an anode, the reason being 
that there are two causes for the velocity 
of the particles in the cathode stream—a 
repulsion from the cathode, because they 
have charges of like sign; an attraction to 
an anode, because its charge is of opposite 
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sign. Velocity of impact is of prime im- 
portance in an X-light tube, because the 
higher it is the greater the temperature to 
which the particles are raised, and the 
larger the proportion of X-light to com- 
mon light in the resulting radiation. 

Double focus tubes are more expensive 
to construct. They are more subject to 
accidents than single focus tubes. It is 
more difficult to obtain good definition 
from a double focus tube, because there are 
two areas on the target from which X- 
light arises. 

Before alternating currents can be made 
suitable for exciting X-light tubes some 
more convenient means of rectifying the 
current must be found and the surges must 
be under better control. As such genera- 
tors require less wire for equal potentials 
they are cheaper to build and attempts 
should be made to adapt them. 

The surges follow each other with great 
rapidity. As each surge removes gas 
from the terminals the available supply is 
more rapidly exhausted than with a uni- 
directional current, where the duration of 
each surge and the intervals between can 
be regulated. Until we learn to easily re- 
store the gas to the metal, unidirectional 
currents are to be preferred. The poten-. 
tial should be high. Seven million volts 
would be superior to a less potential. The 
current surges should be of the least possi- 
ble duration. We should aim to make 
them less than a millionth of a second. 
The size of each surge should be the least 
that will give a sufficient amount of X- 
light. The intervals should be the longest 
compatible with an apparently continuous 
light, or about a twelve-hundredth of a 
minute, for each is a period of rest to the 
tube during which the supply of gas in the 
metal is not diminished. 

To operate a tube in this manner the 
greatest attention is to be paid to the de- 
signing of the device for breaking the cur- 
rent. I found that a rapidly revolving 
arm, which allowed the current to pass by 
dipping into an electrolyte once during 
each revolution, was a good method. In 
this way the duration of a surge was easily 
reduced to less than one-fourteenth of the 
period of rest. By placing two of these 
instruments in series, so that the second 
sent the current during only a part of the 
time that the arm of the first was im- 
mersed in the electrolyte, the duration of 
a surge was still further shortened. 

— ddd 


Mr. L. A. Ferguson. 


Mr. L. A. Ferguson, lately reelected 
first vice-president of the National Elec- 
tric Light Association, has long been a 
prominent and influential member of that 
body. Although, like the new president, 
he is a young man, he has already earned, 
in connection with his work for the Chi- 
cago Edison Company, a wide reputation 
as an able and skillful electric lighting en- 
gineer. 
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Single-Phase Motors for Heavy Work. 

Increasing demand for motor-driven 
pumping outfits has led the Wagner 
Electric Manufacturing Company, of St. 
Louis, Mo., to design a number of types 
of pumping outfits comprising single- 
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in Fig. 2, which represents a single-phase 
motor belted to a three-cylinder pump. 
Where considerations of space are impor- 
tant, the motor and pump may be brought 
closer together by the use of an idler, and 
the belt length shortened. 


Fig. 1.—StncLE-PHASE Motok PUMPING PLANT. 


phase alternating-current motors. ‘Two of 
these applications are here illustrated. 
Fig. 1 shows a pump supplying 15,000 
gallons per hour and used for the town 
waterworks of Whitehall, Ill. This motor 
is controlled entirely from the power-house 
situated about a mile from the pumping 
station and pumps its water through 6,000 
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German Models of Nernst Lamps. 

The accompanying illustrations repre- 
sent Nernst lamps now being manufact- 
ured by a prominent electrical construction 
company in Germany. It is stated that 
this commercial form of the lamp gives a 
horizontal light output of one Hefner unit 
for about 1.5 watts, or an efficiency of 1.7 


Fig. 2.—StnGLE-PHssE Motor BELTED To PUMP. 


feet of pipe line against a head of 166 feet 
into a reservoir at the top of a water tower. 
After the heavy part of the commercial 
lighting load goes off at night, it is started 
and operated until morning from the same 
generator which ordinarily carries the 
lighting. 

A smaller pumping outfit is illustrated 


watts per candle. The construction of the 
lamp may easily be understood by refer- 
ence to the accompanying illustrations. 
The conducting oxide filament is heated 
by means of an enclosed platinum wire, 
which is switched out of circuit auto- 
matically when the oxides become conduct- 
ing. The efficient life claimed is about 300 
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Fig. 1.—GERMAN Form OF NERNST LAMP. 


4 
F1G. 2? —NERNST LAMP WITH GLOBE REMOVED. 
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hours. By loosening the screw, s, shown 
at the top of the glower, the whole may 
easily be slipped off and a new one put in 
place. The terminals, as the drawing of 
the lamp complete without the globe shows, 
are made of a tubular form and make good 
contact with one another as soon as the 
glower is put in place. The lamps are at 
present made for 110 and 220 volts alter- 
nating, and range in power from 65 to 135 


Fig, 3.—GLOWER FOR NERNST LAMP. 


British candles. It is interesting to note 
that the present prices in Germany are 
such that the glower can be renewed at an 
expense of 50 cents. 
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Electric Rock Drills. 


The accompanying illustrations are 
made from photographs of an electric rock 
drill mounted in horizontal and vertical 
positions. The apparatus is manufactured 
by the Gardner Electric Drill and Ma- 
chinery Company, of Denver, Colo. 

The drill is operated by an electric mo- 
tor and accomplishes the same amount of 
work as an air-driven drill of the same 
weight with, however, the important dif- 
ference that it absorbs a much smaller 
amount of power and is fed through less 
expensive connections. As the illustra- 
tions clearly show, the power of the motor 
is conveyed to the drill through a flexible 
shaft, this arrangement allowing the motor 
to be placed in any convenient position 
hear the drill. In addition to the usual 
fuses, it has been found by the makers that 
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it is well to include another safety device 
known as a slip-friction gear. This is 
done on account of the propensity of min- 
ers to replace a blown fuse with a nail or a 
piece of heavy wire in order to save them- 
selves trouble. : 

In the usual equipment ihe motor i 


Fie. 1.—Erectric Rock DRILL. 


permitted to run at 1,800 revolutions per 
minute, and is geared through a phosphor- 
bronze pinion and a cast-iron gear to a 
jack-shaft. The gear is loose on its 
shaft, which it drives by means of a fric- 
tion clutch consisting of two fibre disks, 
one on either side of the gear hub. Press- 
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any part of the mechanism. The power i- 
transmitted from the flexible shaft to a 
pair of mitre gears, which rotate the crank- 
shaft and work a roller on the centre 
crank-pin. The crank-shaft transmits 
power to a draw-bar, in which is a slot 
working within a cam to give the piston 
of the drill a relatively quick motion for- 
ward and a slow return. Between the 
draw-bar and the piston of the drill are 
heavy spiral springs which are useful in 
forming a cushion and also permit the 
drill to be run without striking rock with- 
out damage. The balance-wheel, which 
forms part of the apparatus, is geared to a 
high speed, thus permitting the use of a 
light wheel and reducing the weight of the 


outfit. Rotation of the drill is effected by 


ratchet-wheels on the forward part of the 
body of the drill. In the piston are 
straight grooves engaging the correspond- 
ing ratchet-wheels and guiding the piston 
straight during the forward stroke, which 
administers the blow of the drill to the 
rock. Upon its return spiral grooves en- 
gage the corresponding ratchet-wheel and 
rotate the drill on its backward stroke. All 
motions of the drill are provided for by 
simple but solid clamps, a feature being 
a motion allowing the drill body to be 
moved to one side sufficiently to allow long 
steel bits to be removed and replaced with- 


Fre. 2.— ELECTRIC Rock DRILL ARRANGED FOR HorIZONTAL BORING. 


ure is maintained by a spring, which is set 
at sufficient tension to drive the drill under 
normal conditions. Should the drill point, 
however, stiek in the rock and prevent 
rotation of the shaft, the cast-iron gear 
slips and thus prevents serious damage to 


out changing the setting of the whole ap- 
paratus. It is stated by the makers that 
these drills have been operating in mines 
in the western states for more than a year 
and are rapidly making their way in situ- 
ations where compressed air and steam 
have hitherto been used. 
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The Last Traction Cable. 

On the evening of Saturday, May 25, 
the Broadway cables of the Metropolitan 
Street Railway Company, New York city, 
were stopped. The work of removing 
them from the conduits was immediately 
begun, and by daybreak of Tuesday 
morning, May 28, the whole of the Broad- 
way line, the most heavily traveled piece 
of street surface railway in the world, was 
in full operation on the electric conduit 
system. 

Preparations for this change had been 
making for some time past. In the 
straight parts of the conduit the conductor 
rails had already been laid in place, as in 
those parts they did not interfere with the 
operation of the cable grips. On the 
curves, owing to the large number of 
sheaves and pulleys required by the cable, 
there was no room to install the conducting 
structure until these were removed. The 
fact that this line could be entirely 
changed over from cable to electric opera- 
tion in two days reflects the highest credit 
upon the skillful and intelligent manage- 
ment which characterizes this system of 
street railways. | 

The history of the Broadway railroad 
is an epitome of street railway progress in 
the cities of this country. Fourteen years 
ago Broadway was traversed by a line of 
stages, and those rumbling and inadequate 
vehicles Were considered the only possible 
means of transit on that crowded thor- 
oughfare. It was plainly foreseen by the 
wise people of that day that it was utterly 
impossible to run cars on tracks in a street 
so crowded with traffic as was Broadway! 

After a memorable and bitter contest 
a franchise was secured for the construc- 
tion of a horse-operated railroad in Broad- 
way, and with this franchise was con- 
nected a municipal scandal of grave pro- 
portions, resulting in the trial and con- 
demnation of a number of municipal of- 
ficers. The road, however, as soon as it 
was started was recognized to be a public 
utility of the highest importance, and al- 
most before it was fairly in operation the 
question of its equipment with some 
motive power other than horses was dis- 
cussed. 

Within a few years Broadway was torn 
up from end to end for the installation of 
a cable system, probably the finest that was 
ever put down, and this has continued to 
operate up to last week. Visiting strangers 
at that time were taken to see the Broad- 
way cable road as one of the sights of the 
city. It was regarded as the most superb 
example of street railway equipment ex- 
tant. 

A few years ago the company com- 
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menced experimenting upon a branch of 
its lines in the upper portion of Manhattan 
with the conduit system of electric trac- 
tion. The success of this having been 
assured, a number of the main lines run- 
ning north and south along the avenues 
of the city were equipped; but Broadway, 
with its tremendous traffic and crowded 
tracks, was left for the last so that the ex- 
perience and knowledge gained on the 
other roads might be made useful when 
the change was made there. 

New York now possesses the finest sys- 
tem of street traction in the world. The 
administrative genius of Mr. H. H. Vree- 
land, the president of the Metropolitan 
Street Railway Company, is largely re- 
sponsible for the altered conditions and 
for the perfection of this service. The 
operation of such a railway system in such 
a city is a*public benefit of the highest 
class, and it is hard to give too much praise 
to the men who have undertaken the 
difficult and complicated engineering, me- 
chanical and financial problems involved 
in its development. 
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An Electrically Operated Mine in Idaho. 

One of the most interesting electric 
power plants in the West is stated to be 
the one which is now operating the mines 
and mills of a large silver company at the 
Swan Falls, on the banks of the Snake 
River, near Boise City. Snake River flows 
through southern Idaho and along the 
western border of the state for nearly 300 
miles and after it plunges over the Sho- 
shone Falls there is one place only where 
it can be dammed. The main part of the 
stream runs between such high cliffs that 
the water can not be diverted for irrigation 
purposes. At Swan Falls there is a reef 
of rock lying across the stream and making 
a fall of five feet. In this place a dam for 
the power plant was constructed and four 
72-inch turbines installed. Each wheel 
runs under a 17-foot head, generating 750 
horse-power. Pits for two more wheels 
have been constructed and 16 may be 
added by digging new pits, for which there 
is room. The cost of the plant, with its 
entire equipment, and the appliances at 
the mines and mills, has been about $350,- 
000. Power was costing the mining com- 
pany about $50,000 a year and this expense 
was annually increasing, so that when it 
was found possible to generate clectric 
power the present plan was determined 
upon. 


A New Power-House in Michigan. 


Press reports state that the Michigan 
Central Railroad Company is to build a 
$300,000 power-house, electric lighting 
plant and machine shop at Jackson Junc- 
tion, Mich. 
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The Independent Telephone Con- 
, vention. 


On Tuesday, June 11, the Independent 
Telephone Association of the United 
States of America will meet at Buffalo, 
N. Y. The programme of the meeting 
was printed in full in the ELECTRICAL RE- 
view for May 25. Mr. S. E. Wayland, 
the second assistant secretary, writes from 
Scranton, Pa., under recent date, that 
from the number of applications he has 
received for hotel accommodations the 
coming convention will be the most largely 
attended in the history of the association. 

The address of welcome to the conven- 
tion will be made by the Hon. Conrad 
Diehl, Mayor of the city of Buffalo, in the 
banquet room of the City Convention Hall, 
at the corner of Elmwood avenue and Vir- 
ginia street, and in this place the sessions 
of the convention will also be held. In 
addition to the three sessions, on Tuesday, 
Wednesday and Thursday, there will be 
inspections of exhibits made by manufact- 
urers at the Iroquois Hotel, a visit to the 
Pan-American Exposition and Niagara 
Falls, and the transaction of the usual 
business of the convention. The papers 
upon the programme are of an exceedingly 
important character. It is believed that 
the meeting will be not only the best in the 
history of the association, but will be re- 
garded as an epoch-making event, in that 
the conditions of the telephone industry 
to-day are such that it may be expected 
that rapid development will take place in 
the independent telephone field, and that 
the association, combining as it does the 
strength and ability of many companies, 
will lead the way to a wide extension of 


independent telephone interests. 
ap 


A New Railway Franchise Asked for 
in Detroit. 


Messrs. Henry A. Everett and E. W. 
Moore, of the Everett-Moore Syndicate, 
are attempting to obtain a franchise for 
a consolidation of the suburban roads run- 
ning out of Detroit, Mich., and ask the 
city council for a new blanket franchise, 
offering seven fares for 25 cents, with uni- 
versal transfers until the present franchise 
terms expire, and after that—about 10 
years from now—eight tickets for 25 cents, 
five-cent single fares and universal trans- 
fers. The gentlemen interested believe 
that their proposition will be accepted, 
and think it will meet with little opposi- 
tion except from those who desire munici- 
pal ownership, stating that they will be 
satisfied if they can get the property on a 
permanent basis where it will take care of 
its bonds and pay the dividends on its 
stock, believing that money can be made 
on the rates of fare named. 
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EXPORT AND DOMESTIC 


It is reported that the Paris electric cabs 
which were withdrawn last fall cost a loss 
to the company of $900,000. The cost of 
maintenance proved higher than calculated 
and a much smaller patronage was secured 
than was expected. 


New York and Philadelphia capitalists 
are said to have taken hold of a Baltimore 
scheme to utilize the water power of the 
lower Susquehanna to the extent of 100,000 
horse-power, to supply electric power to 
Philadelphia and Baltimore, and to install 
a system of electric railways with numerous 
feeders, between New York and Washington. 


The Imperial Water and Power Company 
has placed an order for what will be the 
largest electrical single pumping engine in 
Canada. The total weight of the engine is 
something over 200 tons, and the machine 
will measure 40 feet in length by 20 in 
width. One of the gear wheels will be 30 
feet in diameter. In capacity the engine 


will be able to throw a column of water 400 `; 


feet high and pump 5,000,000 gallons every 
24 hours. The contract price is $27,000, 
and the manufacturer the Northey Manu- 
facturing Company, of Toronto, Quebec. 


American automobiles are reported to 
have a future in Russia, as the buyers there 
are said to feel the need of our vehicles 
and are asking for information relative to 
steam and electrically propelled carriages 
and wagons of all sorts. While some manu- 
facturers of electric vehicles are of the opin- 
ion that trading with Russia can not be car- 
ried on successfully so long as the present 
high tariffs exist, many others think that 
there should be no difficulty in establishing 
substantial trade relations with the im- 
porcers in Moscow, St. Petersburg and other 
large Russian centres of capital and in- 
dustry. 


It is reported that a satisfactory test of 
the Pupin system between Chicago and New 
York has been made by the American Tele- 
phone and Telegraph Company. Copper wire 
weighing 844 pounds to the running mile 
gives as good results as wire formerly weigh- 
ing 870 pounds to the mile, which at 18 
cents per pound would reduce the cost of 
telephone construction for wire alone $94.68 
per mile. It is expected that a circuit for 
commercial use will soon be established be- 
tween New York and New Orleans, making 
conversation practical between the Gulf and 
Texas points through to the New England 
states. 


The consolidation of a number of incan- 
descent lamp manufacturers is said to be 
about completed. Mr. F. S. Terry, of the 
Sunbeam Lamp Company, and Mr. J. B. 
Crouse, of the Fostoria Lamp Company, are 
the prime movers in the consolidation. The 
companies that will be included it is ex- 
pected will be the Buckeye Electric Com- 
pany, Fostoria Lamp Company, Sunbeam 
Lamp Company and the Bryan-Marsh Com- 
pany. The purchase of the companies will 
be made outright and they will be consoli- 
dated under one management and operating 
expenses greatly reduced. Some of the 
factories will be closed and the facilities of 
others increased. 


Consul Morgan writes from Aarau, Swit- 
zerland, April 10, 1901: “Nearly every mail 
which comes to this office brings letters 
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from American manufacturers and exporters 
asking for names and addresses of firms 
doing business in Switzerland, presumably 
for the purpose of sending out circulars, 
etc. While this office is always willing to 
comply with the request, it often happens 
that the firms doing business in the particu- 
lar line requested are so numerous that it 
is only possible to give a relatively small 
number of names. I would suggest that 
those desiring the information as above set 
forth should purchase the ‘Registre du Com- 
merce, which is published annually and 
contains the name and address of every busi- 
ness house in Switzerland, and is so ar- 
ranged in one part of the volume that the 
different lines of business are grouped under 
separate headings for ready reference. The 
cost of the ‘Registre’ is $2, and it can be 
obtained from any bookseller in Switzer- 
land.” 


Financial plans for the complete consoli- 
dation of the street railway interests of 
Pittsburgh, Pa., and vicinity have been com- 
pleted, the plan providing that the securities 


-of the Philadelphia Company and the Con- 


solidated Traction Company, of Pittsburgh, 
shall be acquired by a new company to be 
formed, which will issue five per cent col- 
lateral trust bonds, five per cent cumulative 
preferred stock, and five per cent common 
stock. The Philadelphia Company, besides 
its extensive artificial and natural gas prop- 
erties and electric light plants, owns the 
Union Traction Company, of Pittsburgh, 
which has $14,752,000 of common stock and 
about $4,000,000 of five per cent preferred 
stock, with $6,500,000 of bonds. The Con- 
solidated Traction Company, which is also 
to be merged with the Philadelphia Com- 
pany, is one of the Widener-Elkins prop- 
erties, having $15,000,000 of common stock 
and $12,000,000 of six per cent cumulative 
preferred. The merger will practically con- 
solidate all the street railway interests of 
Pittsburgh and Allegheny, and the nego- 
tiations were conducted through Messrs. 
Alexander Brown & Sons, of Baltimore, Md., 
Brown Brothers & Company, of New York, 
and the Maryland Trust Company. 


Electric 
Lighting 


A municipal electric lighting plant is to 
be installed by the town of Livermore, Cal. 


Manton, Mich., will have an electric light- 
ing plant of 1,500 incandescent lamp ca- 
pacity in operation by July 1. 


A ten-year franchise for an electric light- 
ing plant at Tekamah, Neb., has been grant- 
ed to Mr. J. Glasson. Construction work 
has been begun. 


A franchise has been granted by the vil- 
lage of Eastwood, N. Y., to the electric 
light company for the illumination of James 
street and Burnet avenue. 


Middleport, N. Y., is to be electrically 
lighted, and a company has been formed to 
push the matter, and a plant will soon be 
erected at a cost of $32,000. 


Mr. John M. Westcott has made arrange- 
ments by which he will loan the Richmond, 
Ind., city council $100,000 for the erection 
of an electric lighting plant. 


A complete electric lighting plant was re- 
cently shipped by its manufacturer in Craw- 
fordsville, Ind., to Plymouth, Wis., the sale 
price being $16,000. The same manufact- 
urer is at work on similar plants for Stur- 
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geon Bay, Ripon and Port Washington, all 
in Wisconsin. 


The local electric lighting company in 
Freeport, L. I., has recently ordered four 
50-light and two 30-light General Electric 
transformers to supplement its service. 


Mr. George H. Burkhart has been given 
a franchise for electrically lighting the town 
of Trenton, Mich. Twenty street lights will 
be furnished at $90 a year for five years. 


Ground has been broken and construction 
work begun on the large new plant of the 
Rockingham County Light and Power Com- 
pany, of Portsmouth, N. H., at its newly ac- 
quired property on Daniel street. 


It is probable that bids for a 20,000-horse- 
power electric lighting plant will be asked 
for in Reading, Pa., by the People’s Light and 
Power Company, which expects to have one 
of the best-equipped plants of its kind in the 
country. 


The electric plant of the West Kootenay 
Power and Light Company at Bonnington 
Falls, in the gold fields, is to be greatly ex- 
tended, a contract having been let for ma- 
chinery which will enlarge the plant to 
12,000 horse-power. 


The entire electric lighting and power 
system of the Galesburg, Ill., Gas and Blec- 
tric Light Company is being refurnished, 
and improvements and extensions are being 
made. Several months will be consumed 
completing the work. 


Plans have been authorized by the county 
commissioners of Cleveland, Ohio, for an 
electric plant to be installed in the court- 
house at an expenditure of $9,960. The 
plant will be in operation as soon as it is 
possible to get it ready. 


By a unanimous vote of the directors of 
the Kansas City, Mo., Gas and Electric Light 
Company, that company was disorganized 
recently in New York city. It was organized 
in 1892 to compete for the lighting business 
of Kansas City, but as it never applied for 
a franchise the project has been dormant 
for many years. . 


Consular reports from Amsterdam, Hol- 
land, state that H. R. der Mosch and H. J. 
Joostenz, of Batavia, Java, have been grant- 
ed a 30-year franchise for the operation of 
electric light and power plants in the cities 
of Padang and Djokjakarla. The former 
city is the largest on the west coast of 
Sumatra, having a population of 365,000, 
while the latter numbers 85,000 inhabitants 
and is reached by rail from Samarang. 


The proposition of the Fonda, Johnstown 
& Gloversville Railroad Company to furnish 
electric light for Amsterdam, N. Y., has been 
accepted by the officials of that city, and a 
plant which will cost $250,000 will be erected 
by the railroad company. The plant will 
furnish power for lighting and also for the 
use of the trolley lines immediately con- 
trolled by the railway company in Amster- 
dam and in Montgomery and Fulton coun- 
ties. 


A number of men, authorized in their act 
by the village board of Ilion, N. Y., recently 
destroyed the old electric lighting plant in 
that village and cut down the poles of the 
County Power Company, which owned the 
plant, and destroyed its system. The con- 
tract with the company to supply the vil- 
lage with electric lights expired last fall, 
and a municipal plant was recently in- 
stalled. Some time ago the company was 
ordered to remove its wires and poles from 
the street, but as no attention was paid to 
the order the local authorities ordered the 
plant destroyed. 


Electric 
Railways 
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The Indianapolis, Lebanon & Frankfort 
Electric Railway Company has begun con- 
struction work on its lines. 


A large power-house is soon to be built in 
Junction, Mich., for the Detroit & Chicago 
Traction Company at a cost of $250,000. 


Construction work has been actively be- 
gun on th: Truesdel-Kenosha, Wis., electric 
railway line. which will be built as far as 
Truesdel during the present year. 


Capitalists of Belvidere, Ill., are backing 
the propcsed electric railway from that city 
to Marengo and Woodstock, the project be- 
ing to connect all of the resorts with the 
larger Illinois anu Wisconsin towns. 


Plans for improved car shops have been 
submitted to the Rochester, N. Y., Railway. 
The shops are to measure 173 by 200 feet, 
and the estimated cost of removing the pres- 
ent building and erecting the new one is 
about $200,000. 


The lines of .he Metropolitan Rapid Tran- 
sit Street Railway Company, of Birmingham, 
Ala.. are being constructed. The officers of 
the company are: President, J. B. Burriss; 
vice-president and treasurer, E. F. Enslen; 
secretary, H. M. Horton. 


A franchise has been granted after con- 
siderable opposition by the authorities at 
Tipton, Ind., to the Union Traction Com- 
pany for an extension of its lines from 
Elwood to Tipton. Surveys of the line are 
already well under way. 


A new belt line electric railroad, to be 
run in opposition to the Chicago Junction 
and the Chicago Terminal Transfer Rail- 
road companies, has been incorporated under 
the name of the Illinois Northern Railway 
Company, with a capital stock of $500,000. 


A franchise has been granted by the city 
of Kaukauna, Wis., to the Wisconsin Trac- 
tion, Light, Heat and Power Company, to 
extend its lines into that city. Preliminary 
surveys for the building of the tine have 
been completed and construction work will 
soon begin. 


Franchises for an electric road to run 
from Adrian to Ann Arbor, Mich., are said 
to have been secured to within 12 miles of 
Ann Arbor, and the promoter back of the 
line, Mr. William B. Hatch, of Detroit, states 
that the Everett syndicate will build the 
line this year. 


The Wilkesbarre & Hazleton, Pa., Railroad 
Company, which has recently been formed 
by officers of the Lehigh Traction Company, 
will build a 25-mile line between Wilkes- 
barre and Hazleton to connect Scranton and 
Hazleton and cover the entire Wyoming 
Valley coal fields. 


Rapid progress is being made on the ex- 
tensions to tk- street railway system in 
Evcrott, Wash., which was recently secured 
by the Everett Improvement Company from 
the Rockefeller interests. The company has 
recently spent about $200,000 in machinery 
and appurtenances. 


It is reported that the Ureveland syndicate 
which recently purchased the street rail- 
way properties of Utica, N. Y.. has bought 
the Herkimer, Mohawk, Ilion & Frankfort. 
N. Y., street railroad. Extensions are to 
be made and the new line just purchased 
will be finely equipped. 

An electric street railway line which will 
make a complete circuit of the factory dis- 
tricts of the city has been begun in Kenosha, 
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Wis. Chicago capitalists, headed by Mr. B. 
J. Arnold, are back of the line, which will 
be about seven miles in :ength and com- 
pleted about September 1. 


The project for connecting the Kansas 
towns of Coffeyville, Independence and 
Cherryvale by an electric line is rapidly as- 
suming completion and the road will be built 
and equipped at a total cost of about $300,- 
000. The road will be about 30 miles long. 
lts promoters are T. H. Stanford, G. T. Guer- 
sey and I. B. Wallace. 


Sunday, May 26, a collision between two 
high-speed electric cars on the Albany & 
Hudson Railroad, near Hudson, N. Y., re- 
sulted in the death of the two motormen 
and three passengers and the injury of a 
number of others. One of the motormen 
was at fault in disobeying a signal and fail- 
ing to stop at a passing point. 


Construction work has been begun on the 
new Bergen turnpike trolley road which will 
run from Hoboken to Paterson. President 
Young, of the Jersey City, Hoboken & Pat- 
erson Street Railway Company, lifted the 
first spadeful of carth. The road will cost 
about $1,000,000 to build and will be 
equipped with modern trolley cars. 


The village of Hempstead, L. I., has given 
a franchise to the Mineola, Hempstead & 
Freeport Traction Company to build a trol- 
ley road through that village to connect with 
the proposed line to Queens. Another license 
has been granted by Hempstead to the Long 
Island Traction Company which will run a 
motor stage line through the village. 


The committee of the House of Lords 
(London, England) which has been consid- 
ering the Behr “monorail” system of high- 
speed electric railways, authorized on May 
17 the construction of a line between Liver- 
pool and Manchester, England. The dis- 


tance is about 30 miles, and a maximum. 


speed of 100 miles per hour is to be attained. 


A new electric line to run from Joliet to 
Ottawa, Ill., has been given franchises and 
rights of way up to the Ottawa City line. 
The route lies through rich farming coun- 
try and it is believed that the road, as facili- 
tating the quick haulage of corn and oats 
and the bringing of possible customers to 
the farmers’ cribs, will prove of great ad- 
vantage. 


Reports from Chicago, Ill., state that the 
Northwestern Elevated, the Lake Street 
Elevated, and the union Loop Railway com- 
panies are to be consolidated with the Met- 
ropolitan Elevated Railroad. Arrangements 
for the consolidation are practically com- 
pleted and it merely remains to settle the 
final details of the merger, which will be 
attended to in a few days. 


In the city of Montreal, Canada, there 
are 10214 miles of electric railway operated 
by six 600-horse-power engines and one 300- 
horse-power engine, which in turn run 
twelve 200-kilowatt generators, six 300-kilo- 
watt generators and one 1,500-kilowatt gen- 
erator. Last year, 43,362.262 passengers 
were carried anau the business for the year 
showed a net profit of $647,246.64. The fig- 
ures given do not include suburban roads. 


The Niagara, St. Catherines & Toronto 
Railway Company, of Ontario. Quebec, has 
purchased the Port Dalhousie, St. Catherines 
& Thorold Electric Railway, Limited, for 
$90,000. The latter road is seven miles long 
and is fully equipped. It is stated to be 
the oldest electric railroad in Canada and 
connects the city of St. Catherines with the 
towns of Merritton and Thorold. It will be 
used as an extension of the purchasing road. 


Rights of way have been secured for the 
new electric line between Cleveland, Ohio, 
and Detroit, Mich.. and it is expected that 
hefore Christmas the electric cars will be 
in operation between the two cities. Forty 
miles of the track will be laiu this summer 
to complete the Lake Shore line between 
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Loraine and Toledo. The entire line will 
be about 135 miles long and its equipment 
modern in every respect. The entire sys- 
tem will represent a total investment of 
about $3,000,000. 


The long-talked of trans-Ohio electric rail- 
way is to be built, and a syndicate has pro- 
jected a road to run from Cleveland, Ohio, 
to Wheeiung, W. Va. The company which 
will build the line has been formed and Mr. 
Henry Everett, of the Everett-Moore syndi- 
cate, declares a consolidation of the lines 
centring in Cleveland to be a certainty. 
The lines will run through and past many 
attractive pleasure resorts. Upwards of 
half a million people are tributary to the 
lines as projected. 


Statistics compiled by the Royal Bureau 
of Electric Railways, in Saxony, concern- 
ing the traffic of Saxonian electric roads dur- 
ing 1900, give a very comprehensive survey 
of the situation, and according to the reports 
the traffic has increased very considerably 
over that of the former year, as a conse- 
quence of the opening of many new lines in 
the larger cities. The report states one 
curious fact, namely, that “many women 
in this country not only insist upon riding 
upon the front and rear platforms but on 
getting on and off cars while still in mo- 
tion.” 


Klectric street car lines are multiplying 
in the vicinity of Los Angeles, Cal., and there 
are now roads running out of that city to 


Pasauena and Santa Monica. It is now 
proposed to run a line through the 
San Gabriel Valley to Monrovia and 


-another line to Santa Ana by wav of Whit- 


tier, the former road being about 20 and the 
latter about 30 miles long. A third line 
will be an extension of the Santa Monica 
road along the coast through Ballona, Re- 
dondo, San Pedro and Long Beach and 
thence back to Los Angeles by direct course. 
The suburban roads now in existence are 
said to have proved very profitable, and 
the money earned during the past year has 
been set aside for improvements. 


A reorganization of the Pittsburgh, Pa., 
& Birmingham’ Traction Company has 
been effected and the Mellon Brothers, bank- 
ers, and their associates have assumed entire 
control. The new officers are: President, 
W. L. Mellon; secretary and general man- 
ager, G. S. Davidson; assistant secretary, W. 
H. Rogers; treasurer, R. B. Mellon. The 
Birmingham property, which was recently 
purchased by the Mellon interests, is amonzZ 
the most valuable street railway svstems in 
the country, consisting of the Pittsburgh 
& Birmingham Traction Company and 29 
tributary lines, two valuable terminals, 33 
miles of tracks and two inclined planes on 
the south side (Pittsburgh), are included. 
The new line which is now being con- 
structed from Monongahela to Pittsburgh 
will enter the latter city over the Birming- 
ham tracks. 


Two electric street railways are proposed 
for communication between the cities of 
Kansas City and St. Joseph, Mo. One of the 
lines, the Kansas City & St. Joseph, is 
known as the Overland route, being pro- 
moted by local parties, while the other, the 
Kansas City, Parkville & St. Joseph, is 
backed by Messrs. Denison, Prior & Com- 
pany, bankers, of Cleveland and Boston. and 
is Known as the River route. The first line 
is the more direct and a trifle shorter than 
the other, but from an engineering stand- 
point is more difficult to construct and may 
be more expensive to operate. The second 
line will serve the people in Atchison. and 
passes by the Beverley coal mines, clozely fol- 
lowing the Missouri River. The Kansas 
City Journal, which presents in a recent 
issue a map sketching the routes of the two 
lines. states that the field seems a good one 
but the present conditions do not war- 
rant the construction of more than one line 
and it does not seem certain which of the 
two will really be built. 
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MR. S. M. BUTLER, of New York city, 
has been appointed secretary of tne Auto- 
mobile Club of America, vice Mr. Tousey, 
deceased. 


MR. D. M. BOYD has resigned as superin- 
tendent and purchasing agent of the New 
Paltz, N. Y., & Walkill Traction Company, 
having accepted the superintendency of a 
steam road in New Brunswick, Canada. 


MR. W. E. MANDELICK, lately connected 
with the Sprague Electric Company and the 
Johnson-Lundell Company, sailed recently 
for London where he will be associated with 
Mr. Charles T. Yerkes’s underground rail- 
ways. 


MR. JOHN C. NEELY, representing the 
Kellogg Switchvoaru and Supply Company, 
of Chicago, was a New York visitor this 
week. Since graduating from Princeton Mr. 
Neely has entered actively into the telephone 
engineering field. 


PROFESSOR ELIHU THOMSON was 
awarded the Rumford medal by unanimous 
vote of the American Academy of Arts and 
Sciences at its last meeting, the award being 
made for Professor Thomson’s inventions in 


Mention 


electric welding and lighting. 


PROFESSOR THEODORE W. RICH- 
ARDS, of Harvard University, has been 
granted the sum of $500 from the income of 
the Rumford fund of the American Academy 
of Arts and Sciences to aid him in his re- 
search upon the Thomson-Joule effect. 


MR. CLINTON L. ROSSITER, late presi- 
dent of the Brooklyn, N. Y., Rapid Transit 
Company, recently announced that he had 
decided to accept the presidency of the new 
million-dollar trust company, which will 
have offices in Temple Bar Court, in Brook- 
lyn. 


MR. H. DE STEESE, who has been for 
some time past representing American en- 
gineering firms in London and on the Con- 
tinent of Europe, has joined the Morris 
Electric Company, New York, as traveling 
representative. Mr. De Steese will have the 
territory east of New York. 


MR. BENJAMIN J. WEEKS has been re- 
cently appointed general superintendent of 
the Tacoma, Wash., Railway and Power Com- 
pany, vice Mr. F. L. Dame, resigned. Mr. 
Weeks was for 10 years prior to his present 
engagement superintendent of the Quincy & 
Boston, Mass., Street Railway Company. 


MR. W. S. DIMMOCK, general manager 
of the Omaha & Council Bluffs Railway and 
Bridge Company, and the Omaha, Council 
Bluffs & Suburban Railway Company, of 
Nebraska, has accepted the general manager- 
ship of the Richmond Railway and Power 
Company, wnich owns some 80 miles of lines 
in Richmond and Manchester, Va. 


MR. CHARLES H. FINLEY has succeeded 
Mr. George Dunning as assistant chief oper- 
ator of the Western Union Telegraph Com- 
pany, at Chicago, Ill. Mr. Finley has a 
record as an operator, having handled 500 
ordinary messages in nine hours between 
Chicago and St. Paul at a time when the 
pen was considered better than the type- 
writer. 


MR. GEORGE W. BAUMHOFF, late gen- 
eral manager of the St. Louis, Mo., Transit 
Company, has become interested in the new 
Las Vegas, N. M., & Hot Springs Electric 
Railway, Lighting and Power Company, 
which will build an electric railway to con- 
nect Las Vegas with neighboring towns and 
construct electric lighting plants to illumi- 


hate Las Vegas and towns in the vicinity. 
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DR. CLAYTON H. SHARP, instructor in 
physics at Cornell University, has resigned 
this position to become testing officer of the 
Lamp Testing Bureau. This bureau is a cor- 
poration organized under the laws of the 
state of New York, which has hitherto been 
engaged solely in testing incandescent lamps, 
but which is in the near future to establish 
a laboratory in New York city for testing 
and standardizing not only electric lamps, 
but also all kinds of electrical apparatus and 
instruments. 


LIEUTENANT-COLONEL E. S. DUDLEY 
AND COLONEL DUNWOODY, United States 
Army, were recently highly complimented 
by General Leonard Wood, military governor 
of Cuba, for the services they have rendered 
in connection with the telegraph service and 
law department of the island. General Wood 
stated in his report that at the time of the 
invention telegraphic conditions in Cuba 
were chaotic, while now there is a system 
from one end of the island to the other equal 
to that in the United States. 


MR. E. J. HALL, vice-president and gen- 
eral manager of the American Telephone 
& Telegraph Company, and Mr. W. OD. 
Sargent, vice-president and general manager 
of tue New York & New Jersey Telephone 
Company, sailed on Saturday of last week 
for a six weeks’ visit to Europe. Mr. Hall 
and Mr. Sargent stand at the head of their 
profession of practical telephony, and their 
numerous friends in the electrical field all 
extend to them best wishes for a pleasant 
and profitable voyage and rest. 


MR. GEORGE F. PORTER, manager for 
Mr. W. R. Brixey, of the Kerite insulated 
wires and cables, went direct from the 
Niagara Falls convention of the National 
Electric Light Association, of which he is 
the indefatigable secretary, to Alaska. It 
is Mr. Porter's intention to lay the Brixey 
Kerite cables for which the government re- 
cently contracted. The cable is 125 miles in 
length, submarine. and is to connect Juneau 
and Skagway, Alaska. This is the second 
large order the government has given Kerite 
cables for the severe Alaskan work. 
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MR. JOB H. JACKSON, president of the 
Jackson & Sharp Company, car builders, of 
Wilmington, Del., died in that city on May 
23. Mr. Jackson was born in Chester 
County, Pa., and is survived by a widow 
and nine children. 


Obituary 


Notices 


MR. A. LANGSTAFF JOHNSON, consult- 
ing and electrical engineer of Richmond, 
Va., died recently at his residence in that 
city. Mr. Johnson was 50 years of age and 
is survived by a widow and four children. 
He was born in Richmond, and graduated 
from the Virginia Military Institute, after 
which he was employed in the construction 
of the Chesapeake & Ohio Railway and as- 
signed to important tunnel work in which 
he acquitted himself with credit. In 1876 he 
was made city engineer of Manchester, Va. 
In 1888 and 1889 he built part of the railway 
system of the Richmond Railway and Elec- 
tric Company. His next important work 
was track building for the New Orleans & 
Carrollton Railway Company. Later on he 
was the chief engineer of the Hestonville, 
Mantua & Fairmount Railway Company, of 
Philadelphia. He also acted as chief engineer 
for railway companies in Meadville, Pa., and 
elsewhere. In 1896 the Franklin Institute, 
of Philadelphia, awarded him the John Scott 
medal for a complete system of electric 
railway bonding. Mr. Johnson was a mem- 
ber of the American Institute of Electrical 
Engineers, the American Society of Civil 
Engineers and the Franklin Institute. 
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PEDESTRIANS’ RIGHTS—An appeal of 
the Union Railway Company, of New York 
city, against a jury’s verdict of $4,000 for 
the death of David E. Legare, was denied 
in an opinion recently handed down by the 
Appellate Division of the Supreme Court. 
The boy Legare was run down while cross- 
ing the car tracks in 1896, and the evidence 
showed that the car was traveling at a high 
rate of speed, and that it was 75 feet dis- 
tant when the boy attempted to cross the 
roadway. The opinion in which all the 
justices concur states that there is no ques- 
tion, if the motorman had been attending 
to his business, but that he would have seen 
the boys, and that it certainly was not negli- 
gence for the latter to attempt to cross the 
track when the car was 75 feet away, but 
that it was gross and criminal negligence 
for the motorman when, within 15 feet of 
the boys, to put on additional power and run 
them down. Whether or not a person cross- 
ing a street in the city of New York occu- 
pied by cars propelled by electricity or ca- 
ble. and often running at high rates of 
speed, is guilty of contributory negligence 
where there is evidence which would justify 
a finding that the defendant was negligent, 
which must usually be for the jury; forina 
case where a car can be controlled so as to 
avoid running down a person crossing a 
track, it can not ke said that it was negli- 
gence as a matter of law for a person to at- 
tempt to cross the track. The right of the 
railroad company to use the public streets 
is conditional upon the right of the public 
also to use them in the ordinary way, and 
no railway company has the right so to block 
the streets that the public is excluded from 
crossing them except at the risk of being 
run over. It can not. therefore, be con- 
tributory negligence for a person to attempt 
to cross a track when the car is at such dis- 
tances that the motorman can prevent its 
running down a person crossing the track 
if he be attending to his business and oper- 
ating the car in a prudent and careful man- 
ner. 


Literary 


The Librairie Dunod, in Paris, will soon 
publish an important work on electric auto- 
mobiles by MM. Gaston Sencier et Delasalle. 
It is believed that this new work will be the 
first really complete treatise on the subject. 


The Popular Science Monthly for June, 
among other articles of unusual interest, 
contains a notable contribution by Professor 
Robert H. Thurston, director of Sibley Col- 
lege, Cornell University, wherein he traces 
the progress and tendency of mechanical 
engineering during the nineteenth century. 
There is also an address by the late Profes- 
sor Henry A. Rowland, of Johns Hopkins 
University, entitled “A Plea for Pure 
Science,” in which the author points out the 
defects and needs of science in America. 


THE MAY number of the Inventive Age 
and Patent Index, of Washington, D. C., is 
particularly interesting. In addition to the 
usual indexes of patents recently issued, 
and illustrations of clever new patents, it 
contains portraits of the newly appointed 
Commissioner and Assistant Commissioner 
of Patents, and the latest rulings in patent 
matters, besides scientific matter of general 
interest. It is now celebrating its thirteenth 
anniversary. It shows every evidence that 
the Age is improving witn age. A sample 
copy is sent free. 
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New $ £ f 
Incorporations 


NILES, OHIO—New Electric Company. 
$25,000. - 


AKRON, OHIO—Garl Electric Company. 
$25,000. 


MONROE, MICH.—Monroe Traction Com- 
pany. $10,000. 


ANITA, IOWA—Rural Telephone Com- 
pany. $10,000. 


ST. JOSEPH, MICH.—Michigan Electric 
Railway Company. $25,000. 


DETROIT, MICH.—Detroit & Toledo Short 
Line Company. $1,000,000. 


WILMINGTON, DEL.—Electric Motor and 
Generator Ventilating Company. $100,000. 


CANTON, OHIO—People’s Light and Heat 
Company. $100,000. Incorporators not 
named. 


TRENTON, N. J.—Twin City Transporta- 
tion Company. $100,000. Incorporator: B. 
S. Dunn. 


ORLANDO, FLA.—Orlando Water and 


Light Company. $100,000. Incorporators 
not named. 
CHICAGO, ILL.—The Harvard Electric 


Company has increased its capital stock from 
$2,500 to $10,000. 


STRONG STATION, 
MICH.— Eastern 
Company. $1,000. 


PHILADELPHIA, PA.—American Elec- 
tric Manufacturing Company. $300,000. 
Incorporators not named. 


TRENTON, N. J.—Southern Central Tele- 
phone Company. $100,000. Incorporators: 
J. W. Avery and others. 


BELVIDERE, ILL.—The Belvidere Tele- 
phone Company has increased its capital 
stock from $25,000 to $50,000. p 


TRENTON, N. J.—Wheeler Electric and 
Manufacturing Company. $100,000. Incor- 
porator: William M. Pawley. 


PATAPSCO, MD.—Patapsco Electric and 
Manufacturing Company. Incorporators: V. 
G. Bloede and Robert Diggs. 


ST. LOUIS, MO.—The Fire-Alarm Com- 
pany of Missouri has increased its capital 
stock from $20,000 to $40,000. 


IONA COUNTY, 
Independent Telephone 


EMPORIA, IND.—Emporia & Anderson 
Telephone Company. $1,000. Directors: D. 
Rector, V. P. Gale and others. 


SHARPSBURG, CT.—Sharpsburg Home 
Telephone Company. $3,500. Incorporators: 
B. T. Wright and R. A. Atkins. 


LOS ANGELES, CAL.—The San Gabriel 
Electric Company has increased its capital 
stock from $500,000 to $1,000,000. 


TRENTON, N. J.—National Electric Pro- 
tection Company. $100,000. Incorporators: 
H. A. Buxton and L. A. Johnson. 


TYLER, TEX.—Tyler Telephone Company. 
$40,000. Incorporators: S. F. Richardson, J. 
W. Wright, J. K. Duffy and others. 


PHILADELPHIA, PA.—American Light 
Company. $5,000,000. Incorporators: J. E. 
Bryan, M. C. Reed and A. D. Phillips. 


YATES CITY, ILL.—Ideal Telephone Ex- 
change. $2,000. Incorporators: W. G. Leh- 
man, O. B. West and M. W. Thomson. 
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CEDAR, IOWA—Union Telephone Com- 
pany. $10,000. Incorporators: C. A. Moore, 
Moses Picken, J. L. Moore and others. 


TOLUCA, ILL.—Toluca Electric Light and 
Gas Company. $15,000. Incorporators: C. 
H. Devlin, H. Duggan and D. M. Wood. 


FRANKFORT, KY.—Hancock County 
Telephone Company. $3,000. Incorpora- 
tors: I. C. and L. Adair and W. E. Ford. 


JERSEY CITY, N. J.—National Electric 
Improvement Company. $2,000. Incorpora- 
tors: S. C. Smith and Le Grand Bouker. 


CAPE MAY, N. J.—Ocean Street Passenger 
Railway Company. $4,000. Incorporators: 
R. M. Oberteuffer and Charles Heebner. 


LAKE PLACID, N. Y.—Lake Placid Elec- 
tric Light Company. $10,000. Directors: 
Melville and Anna Dewey and A. O. Gallup. 


CLINTON, MO.—Clinton Light and Water 
Company. $180,000. Incorporators: J. M. 
Avery, Paul Tyler, J. T. Marsh and others. 


KANSAS CITY, MO.—B.-R. Electric Com- 
pany. $40,000. Incorporators: T. M. Ber- 
nardin, B. R. Rorer, J. E. Taylor and others. 


MOHAWK, HANCOCK COUNTY, IND.— 
Mohawk Telephone Company. $1,995. Di- 
rectors: G. W. Allen, S. J. Scott and others. 


NEW YORK, N. Y.—General Tunnel Engi- 
neering Company. $100,000. Directors: D. 
J. Newlands, W. H. Knight and F. M. Laude. 


BOSTON, MASS.—Electric Manufacturing 
Company. $650,000. Promoters: J. A. Has- 
kell, G. H. Butters, James Dean and others. 


CHARLESCITY, IOWA—Charles City Elec- 
tric Railway Company. $100,000. Directors: 
E. Waller, J. E. May, S. L. Korn and others. 


MARION, ILL.-—Coal City Electric Rail- 
way Company. $100,000. Incorporators: P. 
M. Johnston, F. P. Read and C. M. Atterbury. 


ROME, N. Y.—Rome Gas, Electric Light 
and Power Company. $400,000. Directors: 
J. T. Lynn, M. B. Daly, F. Shelley and others. 


BOSTON, MASS.—New England Electric 
Manufacturing Company. $30,000. Pro- 
moters: G. O. and G. H. Proctor and C. H. 
Pease. 


PARIS, TEX.—Paris Transit, Light and 
Power Company. $250,000. Incorporators: 
R. H. Cornell, S. B. Long, W. F. Little and 
others. 


RICHARDSON, DALLAS COUNTY, TEX.— 
Richardson Telephone Company. $750. In- 
corporators: W. N. Stults, C. H. Blewett and 
others. 


INDIANAPOLIS, IND.—Central Traction 
Company. $200,000. Directors: F. M. 
Fauvre, J. W. Chipman, Ansel Fautout and 
others. i 


SPRINGPORT, MICH.—Springport Mutual 
Telephone Company. $5,000. Directors: S. 
E. Whitman, G. M. Tabor, C. G. Wilkes and 
others. 


PRINCETON, MINN.—Minnesota Rural 
Telegraph Company. $50,000. Incorporators: 
L. Rust, C. T. Johnson, E. L. Saxon and 
others. 


HAVERSTRAW, N. Y.—Haverstraw Auto- 
Service Company to operate a stage route 
for Rockland County. $10,000. Director: G. 
P. Hilton. 


LITTLE ROCK, ARK.—Walnut Hill Tele- 
phone Company. $2,500. J. F. McKnight, 
president; D. D. Hamiter, secretary and 
treasurer. 


BINGHAMTON, N. Y.—G. & E. Electrical 
and Construction Company. $12,000. Di- 
rectors: N. H. Gaylor, E. Isherman and F. 
Hitapenc. 
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TOLEDO, OHIO—Toledo-Bryan Air Line 
Railway Company. $1,250,000. Incorpora- 
tors: J. L. Yost, L. V. H. Collins, J. Bonner 
and others. 


ASTORIA, WASH.—Astoria Electric Com- 
pany. $300,000. Paid-up capital $160,000. 
President, C. A. Coolidge; secretary, H. M. 
Bransford. 


NAPOLEON, OHIO—Henry County Home 
Telephone Company. $50,000. Incorpora- 
tors: E. L. Barber, S. M. Heller, F. D. Pren- 
tiss and others. 


CARTHAGE, N. Y.—Carthage Electric 
Light and Power Company. $75,000. Di- 
rectors: J. E. Strickland, P. J. Corcoran and 
T. B. Basselin. 


LACKAWANNA, PA.—The Lackawanna 
& Wyoming Valley Rapid Transit Company 
has increased its capital stock from $2,850,- 
000 to $5,000,000. 


ALBANY, N. Y.—Albany Home Telephone 
Company. $750,000. Directors: S. P. Raw- 
son, I. H. Griswold, F. H. Sudro, A. E. Lord, 
T. M. Brush and others. 


TKANTON, N. J.—Pan-American Motor 
Company. $100,000. Incorporators: A. T. 
Thompson, H. W. Whipple, W. M. Power, J. 
F. Fox and H. G. Derby. 


HAWEY’S LAKE, N. J.—Hawey’s Lake 
Miniature Electrical Railway and Light Com- 
pany. $100,000. Incorporators: H. Fland- 
ers and E. Schwabenland. 


PORTLAND, ME.—National Automobile 
and Motor Company. $350,000. Incor- 
porators: H. B. Clark, S. C. Allen, L. H. 
Howell and L. H. Abrams. 


MIDDLEPORT, NIAGARA COUNTY, N.Y. 
—Middleport Gas and Electric Light Com- 
pany. $50,000. Directors: W. C. Johnson, 
F. A. Dudley and L. E. Sterritt. 


CANTON, OHIO—Canton, Massillon & 
Akron Railway Company. $1,000,000. In- 
corporators: The officers and stockholders of 
the Northern Ohio Traction Company. 


SARATOGA SPRINGS, N. Y.—Saratoga 
Telephone and Telegraph Company. $125,- 
000. Directors: F. K. H. Beach, C. W. Coal, 
S. C. Medbery, W. P. Burtley and others. 


WATERFORD, N. Y.—The Warren 
County Railway Company has increased its 
capital stock from $200,000 to $500,000, and 
will issue a first mortgage of $600,000. 


TROY, N. Y.—Troy, Rensselaer & Pitts- 
field Railway Company. $350,000. Direc- 
tors: E. F. Murray, R. C. Bull, Frank 8S. 
Black, W. D. Barnes, J. S. Coutie and others. 


WADENA, MINN.—Iron Range & Elec- 
tric Telephone Company. $50,000. A. B. 
Kerlin, president; C. W. Baumbach, secre- 
tary; W. R. Baumbach, vice-president and 
treasurer. 


TIFFIN, OHIO—Tiffin & Southwestern 
Electric Railway Company. $50,000; with 
privilege of increase to $2,000,000. Direc- 
tors: Henry Price, W. J. Ochs, W. S. Rogers, 
L. Selle and others. 


PITTSBURGH, PA.—Webster, Monessen, 
Bellevernon & Fayette City Street Railway 
Company. $60,000. Incorporators: S. M. 
Graham, Colonel James M. Schoonmaker, F. 
M. Fuller and others. 


OSAGE, O. T.—Osage & Eastern Okla- 
homa Telephone Company. $10,000. Pres- 
ident, J. H. Clapp; D. L. Huller, vice-pres- 
ident; O. A. Elliott, secretary. 


CINCINNATI, OHIO—The Cincinnati Gas, 
Light and Coke Company has increased its 
capital stock from $9,500,000 to $28,000,000, 
and changed its name to the Cincinnati Gas 
and Electric Company. Andrew Hicken- 
looper, president; Henry M. Sage, secretary. 
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Electrical 
Securities 
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The course of the market during the past 
week would indicate that there is a dis- 
position towards restraining the “boom.” 
There is much confidence in evidence, how- 
ever. The market values on the New York 
Stock Exchange have shown considerable 
firmness and the situation is generally satis- 
factory. Speculation is now within much 
safer limits and the lesser number of trans- 
actions was chiefly due to the elimination of 
a reckless speculative element which had be- 
come a more or less dangerous feature in 
the market. Money is easy and promises to 
remain so. Railroad earnings, and par- 
ticularly industrial earnings, are large. Gen- 
eral business is fairly active in the whole 
country which is in the enjoyment of pros- 
perity. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


MAY 25. 

New York: Highest. Lowest. Closing. 
B’klyn R. T....0.....-+. 77 14% 7556 
Con. U8a8S....ssesosssosso 22374 217 21954 
Gen. Elec....... TEENIE 224 220 223 
Man Elissrisvccisesres 11444 112 114% 
Met. St. Ry. ..........65 34 32 32 
Thied Ave R R........ 120 120 120 
Kings County klectric.. ... ees 195 
N. Y. and N, J. Tel. Co. ... ae 1; 
Telep., ‘Tel & Cable Co. ... T 


The chief feature of interest in electrical 
circles was the new storage battery invented 
by Edison. Its practical use is waited with 
much interest. Other storage battery inter- 
ests are somewhat skeptical as they have all 
passed through series of experiments, the re- 
sult of which has caused them to be very 
conservative. Still the admission is general 
that Edison has brought into the field several 
new factors and ideas. A director of the 
Electric Storage Company is quoted as say- 
ing: “While Mr. Edison is a great inventor, 
he is inclined, as men of genius oftentimes 
are, to be quite enthusiastic, and it remains 
to be seen wnether his storage battery will 
in actual operation do all that he claims for 
it. The trouble with all storage batteries is 
that they can be changed by adding a little 
thing here or a litcle there, so that it is al- 
most impossible to control them by patents. 
We have experts constantly at work improv- 
ing our own batteries, and we have lately 
produced one which 1s a great improvement 
over those previously in use, having a de- 
creased weight and increased efficiency.” 

The recent decline in shares of the New 
York Electric Vehicle Transportation Com- 
pany is largely due to the assessment of $10 
per share. This assessment is to be used in 
the purchase of improved vehicles whereby 
it is expected the cost of operation will be 
greatly reduced. A new battery is being in- 
stalled and a pronounced reduction in oper- 
ating expenses is to be expected. 


Boston, May 25: 


Closing. 
Am. Tel. and Tel..........cccecesccscceeeceas 1796 
© Telia crew ierann A E AE A 58 
New Eng. Tel.........susosuossesssersesseses 142 
Mass Elec. Gi cise vananien cdieuadseesis tans 3514 
Peng Mig. tcstentanee” * “meccie aiy iaa 63 
Edison Bl@@s oy. iis vidiaselivsdawd ccacsewaa's 260 


The new issue of stock of the American 
Telephone and Telegraph Company will 
make a very substantial “plum” for present 
stockholders. It is understood that they 
will be permitted to take one share of new 
stock at par for three now held. This will 
give the rights a value of $20 for each share. 
Twenty-one million dollars of new stock it 
is understood will be the amount issued. 

The Boston News Bureau reports that the 
entire lot of $7,500,000 of Erie Telephone 
Company’s notes, representing the loan due 
January 10, 1902, has been disposed of. The 
regular meeting of the directors of the Erie 
Telephone Company will be held in Boston, 
on Tuesday, June 25. The Stone & Webster 
favorable report of the physical condition 
of the plant will then be officially presented 
to the board. 
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There was a 3-point advance in Massa- 
chusetts Electric companies common stock. 
Through the recent favorable legislation, 
whereby all the companies are consolidated 
into two. operating companies, the common 
stock is said to be within sight of dividends, 
for through known economies by reason of 
this consolidation there is a saving of at 
least $250,000 per year, equal to 1% per cent 
for the common stock. 


Jhicago, May 25: 


Closing. 
Chicago Edison Light ...........0.0cceuceees 177 
Central Union Telephone. ......ssssssessosoe 48 
Chicago Telephone. ...ssesssassosserecsesore 260 
Uü; Trat io craks aeternas ane ana eas 16 
Un: Trac: Pi ere senisecee risame kaser eens 60 
Metropolitan El........ 0 cece cence eee cess 16934 


It ıs again reported that the Chicago Edi- 
son Company is to be absorbed by the Peo- 
ple’s Gas, although President Samuel Insull, 
of the former concern, does not think that 
a merger is probable. Strong interests in 
the Gas company state that the consolidation 
planned was nearly completed a fortnight 
ago, but was delayed through a disagreement 
on some minor detail. 

Union Traction has been very active dur- 
ing the past week. 


Philadelphia, May 23: 


Closing. 
Elec. CO: OF A... 2o8G Ona ocaWees i eek os 044 
Philadelphia Elec ............002 0 22. ce wees 57% 
Union Traction....... ssesesusrecesrereseecne 3134 
United G. L 00 saan eye howe cawheeoous ded 4 1likg 
Elec. Sto. Bat. ¢............... errr ree 36 
Elec. Sto. Bat. pls ii.42 ince caw ene bine cia 56 


There was a slight falling off in the price 
of Storage Battery on account of the reports 
of the new Edison storage battery. The 
stock remained firm, however, around 56. 

It is expected that the 5 per cent bonds to 
be issued by the merger of the United 
Electric Railways and the Electric Company 
of America, will command a good price. 
The Philadelphia Inquirer, of Wednesday of 
last week, reports as follows: “Everywhere 
One went yesterday brokers and customers 
were found busily engaged figuring upon the 
value of the rights afforded stockholders of 
American Railways, Electric Company of 
America and Consolidated Lake Superior. 
There were so many hypothetical proposi- 
tions that every group had a different result 
after making a calculation. But while the 
Mathematicians were at work the tape set- 
tled the difficulty for the Consolidated share- 
holders by announcing sales at $2, then at 
$3, and later at $4, and $5 was said to be bid 
on the curb.” 


Educational 


News $ $ 


THE UNIVERSITY OF PENNSYLVANIA 
is in receipt of a gift of $200,000 donated by 
Mr. Randall Morgan, of Philadelphia, one 
of the trustees of the University. The money 
will be devoted to erecting a new physical 
labora'ory which will be known as the 
“Morgan Laboratory of Physics.” 


WAYLAND ACADEMY, of Beaver Dam, 
Wis., has received $7,000 from Mr. John D. 
Rockefeller, the gift being conditional upon 
the raising of an additional $20,000 by July 
1. The secretary of the academy, the Rev. 
Mr. Catchpole, states that $17,500 has al- 
ready been secured and the remainder will 
be raised easily. A new hall is to be built 
with the money. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., have recent- 
ly received from the Franklin Institute, on 
behalf of the National Export Exposition, 
the highest award of that body for an ex- 
hibit; the award consisting of a silver 
medal and a diploma. The diploma states 
that the award was made for “a unique, 
thorough and comprehensive system of in- 
struction by correspondence.” The schools 
value the award most highly, the encomiums 
bestowed upon them by the wording of the 
diploma making the award one of unusual 
character and importance. 
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Telegraph # 


A franchise has been granted to the United 
Telephone Company by the town of An- 
drews, Ind., and construction work has al- 
ready been begun. 


A 30-year franchise has been granted by 
the city council of Hillsboro, Tex., to a local 
independent telephone exchange. Mr. A. L. 
Lowrey is interested. 


Two telephone companies have secured 
franchises in Arcadia, Ohio, the first being 
the Findlay Home Telephone Company, and 
the latter the Central Union, which will 


build a plant in conjunction with the one 
in Fostoria. 


The Waterbury, Ct., Automatic Telephone 
Company, which recentiy voted to go out of 
existence because of the new law which 
makes it necessary for independent com- 
panies to apply to the Superior Court for a 
charter, decided at a more recent meeting 
to continue the organization. 


A franchise has been granted to the Peo- 
ple’s Telephone Line by Victor, N. Y., for a 
local exchange. A branch line will also be 
built from Victor to East Bloomfield. The 
service which the company is maintaining 
is said to prove a great accommodation to 
residents of the rural districts. 


At the recent annual meeting of the stock- 
holders of the Eastern Telephone and Tele- 
graph Company, it was decided to extend 
the company’s lines to Atlantic City and 
Cape May, N. J. Connections will also be 
made with the Keystone Company, of Phila- 
delphia. During the past year the company 
spent $150,000 in extending its service. 


It has been decided by the Pittsburgh & 
Allegheny, Pa., Telephone Company, which 
controls the Allegheny County Telephone 
Company, of Braddock, to rebuild the en- 
tire system of the latter company. The 
cost of the work is estimated at about $50,- 
000, and the Braddock exchange will not be 
connected with Pittsburgh for some months. 


The Citizens’ Tel>phone Company, of 
Toronto, Ohio, has recently been organized 
and the local telephone company’s property 
and franchises taken up by it. Mr. W. F. 
Crossley is the president and general man- 
ager, and W. L. Carey, of Cleveland, is secre- 
tary. The system in Toronto itself will be 
rebuilt and renewed and a line constructed 
from Atlanta to Wellsville. 


The United States Navy, through Admiral 
Bradford, chief of the Naval Bureau of 
Equipment, has officially adopted, so far as 
possible, the use of wireless telegraphy and 
recommended, in the report of the Bureau 
which investigated the question, that the 
use of homing pigeons be discontinued as 
soon as wireless telegraphy can be intro- 
duced successfully into the navy. No new 
pigeon côtes will be established 


A large number of long-distance circuits 
extending in all directions from Atlanta, 
Ga., are being strung by the Southern Bell 
Telephone Company. General Manager W. 
T. Gentry recently stated that within a few 
days the company would have a dozen or 
more new circuits leading out of the city 
completed and ready for business. A new 
line is going up between Atlanta and Char- 
lotte, N. C., another to Chattanooga, Tenn., 
two to Macon, Ga., and another to Griffin. 
An additional copper circuit is also being 
run between Macon and Thomasville so as to 
give two circuits to that city. Two others 
are being run from Montgomery, Ala., to 
Atlanta, which will make four in all when 
complete. 
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THE CLIFTON MANUFACTURING COM- 
PANY, of Boston, has removed to 220 Devon- 
shire street. 

THE FRANK S. DE RONDE COMPANY 
recently moved to 46 Cliff street, New York; 
the reason for the move being that the com- 
pany is “hunting for more room.” 

THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of st. Louis, is sending out a 
neat little catalogue describing the Whitney 
instruments of precision, 1901 edition. 

THE LINCOLN ELECTRIC COMPANY, 
Cleveland, Ohio, manufacturer of dynamos 
and motors, has recently installed some of 
its equipment for the United States Gov- 
ernment on vessels of the navy. 

Y YHE ELECTRIC APPLIANCE COM- 
PANY, Chicago, has just published a book 
cataloging in a most complete manner, its 
new hotel telephone, intercommunicating 
telephone and annunciator systems. 


THE PERU ELECTRIC MANUFACTUR- 
ING COMPANY, of Peru, Ind., has just pub- 
lished a book.c: entitled “Peru Mains and 
Branches,” and “Reasons for Their Exist- 
ence.” This booklet is something new and 
novel. It is sent free. 

THE SAWYER-MAN ELECTRIC COM- 
PANY announces that it has recenuiy opened 
new works in New York city at 510 to 530 
West Twenty-third street. The general of- 
fice and principal works of the company 
hereafter will be at this place. 

THE PEERLESS ELECTRIC TELE- 
PHONE COMPANY, Rio, Wis., is mailing 
its catalogue of telephone apparatus, includ- 
ing everything from magneto bells and ap- 
pliances to fully equipped switchboards. 
Full particulars and information regarding 
the apparatus will be sent on application to 
any one interested. 

ON MAY 22 the General Incandescent 
Arc Light Company, of 572 Fist avenue, 
New York, manufacturers of arc lamps, 
switches, switchboards’ power motors, flush 
switches, etc., arranged with its employés 
to run the factory 54 hours per week and pay 
the same wages as were paid when the fac- 
tory was running on a 60-hour basis. 


THE WESTERN TELEPHONE CON- 
STRUCTION COMPANY, of Chicago, Ill., re- 
cently removed its offices from: Jefferson 
street to the Fisher Building. This com- 
pany’s factory is located at Winthrop Har- 
bor, Ill, where all materials should be 
shipped. All correspondence, however, should 
be addressed to the company at Fisher 
Building, Chicago. 


MR. W. F. WARNER, of Muncie, Ind.. 
the inventor and patentee of the Warner 
pole-changer for ringing telephones, has per- 
fected an electrical piano-playing attach- 
ment, which is constructed on new lines. 
Mr. Warner has organized a company for its 
manufacture. The factory will be located 
in Muncie, Ind., and operations are expected 
to commence about the first of July. 


THE KUHLMAN CAR COMPANY, of 
Cleveland, Ohio, which is a reorganization of 
the old G. E. Kuhlman company, has just 
been incorporated with a capital stock of 
$300,000. It is said that the growing de- 
mand for Kuhlman cars has warranted the 
company in extending its operations and in 
erecting a large plant in which steam as well 
as street and interurban electric cars will be 
built. The new factory will have a capacity 
of 500 cars per year, and will be erected 
within a few miles of Cleveland. 


THE H. W. JOHNS MANUFACTURING 
COMPANY, 100 William street, New York, 
is mailing a folder with pasters illustrating 
in colors its floor paints. The product of 
the Johns company is well known through- 
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out the country and the careful manufact- 
uring methods of this organization have made 
an enviabie reputation for it. Full particu- 
lars and information with prices of paints 
and other materials made by this company 
will be forwarded post free upon applica- 
tion. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, is receiving good orders for 
electric fixtures (chandeliers, brackets and 
portables). This company can furnish any- 
thing desired in this line of material at at- 
tractive prices and is in a position to make 
prompt shipments. Before making ship- 
ments the Central company is very careful 
to see that the goods are exactly as the cus- 
tomer ordered—a precaution which will be 
readily appreciated by purchasers of electric 
fixtures. 


THE STERLING-MEAKER COMPANY, 
141 to 155 East Twenty-fifth street, New 
York city, manufacturer of street car regis- 
ters, brakes, etc., is particularly busy at 
the present time. Last month was the big- 
gest month in the history of the company 
and the outlook for a particularly busy sum- 
mer season was never so encouraging. The 
company has orders ahead for over 1,000 
registers and for nearly the same number 
of brakes. Its foreign business has been 
constantly growing during the past 12 
months and has become a very important 
part of the company’s business. 


THE STAR DYNAMO WORhs, Jefferson 
City, Mo., makers of direct-current bipolar 
and multipolar dynamos and motors, are 
mailing circular matter describing their 
small and medium sizes of electric motors 
and incandescent electric lighting machines. 
In addition to such apparatus the company 
make a specialty of furnishing complete 
incandescent electric lighting plants with 
directions for erecting. Complete lists cov- 
ering the different standard outfits will be 
mailed by the company on application, with 
full particulars and prices, with specifica- 
tions ranging from 15 to 100-light plants. 


THE AMERICAN BRIDGE COMPANY, 
New York city, is building at its Minneapolis 
branch the structural steel which will be 
used in the construction of the Webster 
County court-house, at Fort Dodge, Iowa, 
and will also turn out the buildings for the 
Allegheny Steel and Iron Company, for a 
steel plant at Brackenridge, Pa. This last 
order will necessitate six complete buildings 
and three lean-tos, making about 500 tons 
of steel in all. Besides this, the company 
has obtained the contracts from the Berlin 
Iron Bridge Company for four bridges for 
the province of New Brunswick, Canada. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelphia, manufacturer 
of the chloride accumulator, has recently 
closed a contract with the Minneapolis Gen- 
eral Electric Company for the enlargement 
of that corporation’s present storage battery, 
which was installed in October, 1899, and 
its removal to a new location. The original 
installation consisted of 140 elements of type 
H-31 in H-39 lead-lined tanks, and had a 
capacity at the normal rate of discharge of 
4,000 ampere-hours. By burning eight addi- 
tional plates to the bus-bars of each element 
this capacity is now brought to a normal 
discharge rate of 5,000 ampere-hours. 


FRED M. LOCKE, Victor, N. Y., is mailing 
his test circular No. 8. The circular is a 
neat folder which embodies the results of 
tests made by Professor Harold B. Smith, 
professor of electrical engineering in the 
Worcester Polytechnic Institute, Worcester, 
Mass., upon Locke insulators. The figures 
given are very complete and are of interest 
to any electrical man who has occasion to 
use insulators for any sort of work. The 
No. 6 telephone porcelain insulator and the 
No. 3 triple-petticoat porcelain insulator are 
claimed by manufacturers to be meeting 
with decided success, inasmuch as they are 
both cheaper and stronger than glass. 
Prices are quoted on the insulators, finished 
either in brown or white, for street railway 
work. Al] requests for catalogues, price 
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lists or other information will be cheerfully 
attended to and replies promptly made. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY’S (St. Louis) telephone depart- 
ment has just issued a number of bulletins 
covering its new telephones, switchboards, 
etc. These are bound up in catalogue form, 
and embrace everything pertaining to the 
complete equipment, construction or main- 
tenance of a telephone line or exchange. They 
illustrate a large number of new devices for 
the economical operation of lines and ex- 
changes. Improvements in the telephone 
and switchboard devices in the last year have 
been notable. Among the new things shown 
are loud-ringing extension gongs, developed 
in response to a demand for an extension 
bell to be used on telephone lines in noisy 
places, adjustable arms, and long-distance 
transmitters, with solid backs. The new 
ideal bridging telephone embodies a num- 
ber of novel features, making it, the maker 
claims, the highest grade long-distance tele- 
phone produced. The bulletins also show 
a very attractive looking receiver with a 
covered diaphragm, which appears to be a 
considerable improvement over the old style. 
Any one contemplating installing a new ex- 
change, or making additions and improve- 
ments of any kind, would do well to obtain 
a copy of these bulletins. They are mailed 
on application. 

THE AMERICAN DISTRICT STEAM 
COMPANY, Lockport, N. Y., is mailing its 
catalogue for 1901. The book at hand is a 
very handsomely gotten up 36-page catalogue, 
dealing at length with the Holly system of 
direct and exhaust steam heating through 
underground mains. Many illustrations of 
the component parts of the apparatus make 
the book notable, while in the back part are 
given maps of streets where the company’s 
system is installed, the longest being one 
of 20,848 feet of street mains and 5,350 feet 
of service mains. This particular installa- 
tion furnishes heat to 206 houses containing 
7,000,000 cubic feet of space. The elevation 
of the highest building above the boiler 
plant is 297 feet and the initial pressure car- 
ried at the station is four and one-half 
pounds. Points of interest in the book are 
the matters of cost of maintenance, economy 
of operation, durability of plant, the aban- 
donment of old methods, profits, saving in 
cost of labor, kind and amount of fuel used, 
and saving in aggregate cost of boiler insur- 
ance. The subject of exhaust steam heat- 
ing appeals especially to power companies, 
‘auch either regard their exhaust steam as 
a waste by product or one for which they 
get but small return by means of condensers. 
The company now has 176 plants in oper- 
ation using this system. 

THE GOULD STORAGE BATTERY COM- 
PANY made an interesting exhibition at the 
recent electric light convention, insomuch 
as it showed battery plates formed and un- 
formed, both positive and negative, from 
the smallest to the largest size. Among 
them were plates which had gone through 
a series of discharges representing over & 
year’s work in ordinary use and showing 
no apparent depreciation. These plates, it 
is said, had been subjected to 317 discharges. 
Over 100 of them at a 20-minute rate and 
the same number at a half-hour rate and 
also one three-and-one-eighth-hour rate. 
“Spinning,” the method employed in the 
construction of the Gould battery for sub- 
dividing the lead and obtaining a large con- 
tact surface for the active material, was 
exemplified by numerous specimens show- 
ing the ratio of 20 to 1 and as high as 450 
square inches per pound of lead; the auto- 
mobile type was shown which, with 13 
pounds of element, is announced to give 100 
ampere-hours on a four-hour rate; also dif- 
ferent types of plates which have been re 
cently installed were shown. Among the 
recent installations the following equipments 
of the Gould batteries may be noted: The 
Oakdale, L. I., residence or W. K. Vander- 
bilt; the Commercial Office Building, New 
York city; the Edison Station, Canton, Pa.; 
the Lansing Street Railway, Lansing, Mich. 
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On May 30, at Hartford, Ct., a nine- 
year-old boy, named Arthur Budds, got 
hold of the transmission-line cables which 
bring in power for the electric light com- 
pany in that city at a pressure of 10,000 
volts alternating (60 cycles), and received 
a tremendous shock, sufficient to burn his 
hands very severely and to render him ap- 
parently dead when he was finally rescued. 
After working over him for some time 
with artificial respiration he regained con- 
sciousness and began to breathe naturally. 
At the time this is written he is progress- 


ing steadily toward complete recovery. It 
will be noted that he got a shock over five 
times as powerful as that which is used in 
this state for the execution of grown-up 
criminals. Comment further is entirely 
unnecessary. 


INDEPENDENT TELEPHONY. 
That branch of the telephone business 
of the United States which is known as 
Independent has attained such consider- 
able proportions as to make it one of the 
At the 


same time, every indication points to its 


largest industries in the country. 


increase, both in investment represented 
and in volume of business done. The in- 
dustry to-day shows an investment of 
about $125,000,000, and no less than 1,- 
400,000 telephones are connected to the 
great number of exchanges operated by in- 
dependent owners. 

When the fundamental patents on elec- 
tric telephones expired a considerable 
number of manufacturers entered the field, 
and, by reason of the continual expiration 
of various device patents, the independent 
companies were soon able to secure ap- 
paratus of excellent quality, capable of 
giving exceedingly good results. Perhaps 
it is fair to say now that the class of con- 
struction adopted by these companies in 
the early years of the movement was not 
the best; as indeed, it could not be, seeing 
that there was a gap of seventeen years, 
representing the length of life of patents, 
between current practice and that they 
were able to adopt. Nevertheless, it re- 
quired only a few years to bring the en- 
gineering features of the competing ex- 
changes up to a standard such that a com- 
parison with older institutions could be 
met without fear. The independent man- 
ufacturing companies worked with energy 
and intelligence and accomplished results 
of almost incredible excellence in the face 
of the greatest difficulties. 

In a few years such sections of the coun- 
try as the states of Ohio, Indiana and 
Illinois, for example, have been practically 
covered with the lines of the independent 
companies, and hundreds and even thou- 
sands of exchanges have been put into 
operation, bringing the benefits of cheap 
telephone service practically within reach 
of all the inhabitants of those states. 
There is no doubt that cheapness of serv- 
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ice, which has always distinguished the in- 
dependent exchanges, has been the largest l 
contributing factor to their growth. But 
there has been also another element of im- 
portance in the fact that, in most cases, the 
exchange operating companies are local en- 
terprises identified with the people of the 
places that they serve. 

To-day, in examining the independent 
telephone field, the observer is struck with 
the fact that very great numbers of cor- 
porations engaged in this business have 
practically identical interests which are 
not competitive, and that whatever their 
local conditions may be there is a strong 
necessity for cooperation among them, es- 
pecially in the construction of intercom- 
municating lines between the various ex- 
While the value of a telephone 
is very much greater for local service than 


changes. 


for long-distance service, still, the latter 
is an absolutely essential feature of tele- 
phone exchange operation to-day ; and that 
exchange, other things being equal, which 
can offer the best and most widespread 
long-distance service will secure the most 
customers and do the largest business. 
This point has been lately appreciated to 
a wide extent by these companies and the 
last year was marked by a very large in- 
crease in the number and length of toll 
lines connecting the various exchanges. 
In many cases these toll lines are operated 
by corporations independent of the tele- 
phone exchange companies and the major- 
ity of them are admirably constructed and 
excellent lines. 

The engineering feature that imme- 
diately impresses itself in this connection is 
the necessity for standardization of toll- 
line systems and apparatus. This, to- 
gether with the exceedingly vexed and 
difficult question of proper schedules for 
telephone toll-line charges, will doubtless 
be discussed at the forthcoming convention 
of the Independent Telephone Association 
of the United States. It is to be hoped 
that in the matter of devising an equitable 
and systematic method of charging for the 
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use of toll lines some progress will be 
made, as this point is one of great impor- 
tance and has a vital influence upon the 
relation of the companies concerned to the 
general public. 

The one lesson that has been learned 
by the experience of the past five years has 
been that good engineering in telephone 
Where 
the independent companies have failed, the 


construction pays and pays well. 


trouble may generally be ascribed to bad 
engineering, too cheap a serviGg or an 
attempt at too great economy in construc- 
tion. The telephone business is not unlike 
other clectrical enterprises, but perhaps 
more than in any other it shows substan- 
tial earnings upon money well invested in 
The 
fatal mistake of trying to save money in 


good apparatus and proper design. 


the initial cost of exchanges, leading in- 
variably to bad work and the use of poor 
materials, has been made too often; but it 
is pleasant and satisfactory to notice that 
it is being made very little to-day. The 
standard of excellence set by recent inde- 
pendent telephone construction is of the 
highest, and some of these exchanges in 
the United States represent the foremost 
advance of the art of telephone engincer- 
ing. 

The future of the independent compan- 
ies seems bright. They have the advan- 
tage of being close to the people and of 
having a large following and many 
friends, due to their small prices for serv- 
ice and the general excellence of the serv- 
ice they render. Whenever they shall be 
able to construct a satisfactory system of 
intercommunicating long-distance lines 
there is no doubt that the scope of their 
operations will be greatly extended. At 
any rate, the movement itself is a hopeful 
sign of progress in a much-desired direc- 
tion. Itis not chimerical to look forward 
to the day when the telephone will be prac- 
tically universal, and when it will be possi- 
ble for any person, in this country at least, 
to communicate easily with any other by 
telephone. To this excellent end the work 
of the independent concerns has rapidly 
tended and the signs of the vigorous 
growth and rapid progress of this move- 
ment should be welcomed, not only in the 
electrical fraternity itself but by the gen- 
eral public at large, which is, after all, 
the greatest beneficiary of any improve- 
ment in telephony or other means of rapid 
communication. 
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THE HUMAN FACTOR. 

Even a casual examination of the rec- 
ords of recent accidents connected with 
such engineering installations as railways, 
power stations and the like, shows that, in 
the very large majority of cases, they have 
been caused, not by failure of the machinery 
or of automatic apparatus, but by some such 
lack of intelligence in operation as is shown 
when danger signals are disregarded or in- 
attention is exhibited by those in charge of 
powerful agencies. This is particularly 
the case in the operation of railways, 
whether the motive power used be steam or 
electricity. The development of railway 
signal apparatus has been at least equal 
to the development of other railway ad- 
juncts and has grown to be a large industry, 
while the art itself is thoroughly developed 
and has reached a point of high excellence ; 
but even with the perfected signal systems 
in use to-day there is in most of them a sur- 
vival of the human factor which may ren- 
der the most elaborate and perfect signal 
system impotent and of no value. 

In the case of a steam railway, for ex- 
ample, using electric block signals and 
semaphores, with danger lights, etc., at 
night, the whole interlocking so as prac- 
tically to climinate accidents due to mis- 
understanding or incompetence on the 
part of switehmen, there is still no real 
connection between the signal itself and 
the moving train other than the eyesight, 
intelligence and judgment of the crew of 
the locomotive. The semaphore standing 
at danger, or the red light, are not in 
themselves protections to the passenger, 
but are simply indications upon which the 
intelligent man must act, and which, if he 
disregards them, might as well not be 
there. 

It seems that, at least in the public esti- 
mation, the question of electrical operation 
of main-line railways is bound up with 
that of high-speed running. We look for- 
ward to the development of such railways 
very confidently and feel a certainty that 
the speeds of trains will be increased and 
a certain element of danger always pres- 
ent in railway operation will in this way 
be made greater. If the eye and the judg- 


ment of the motorman were always per-. 


fect the present carefully elaborated block 
signal system would be sufficient for the 
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entire protection of trains, but the elec- 
tric equipment offers an opportunity to 
create an actual physical connection be- 
tween the moving train and the signal that 
would really eliminate the human factor, 
so far as the motorman is concerned, and 
give us practically perfect automatic pro- 
tection. ai i 

If the setting of the signal at danger 
also disconnected the track conductors 
from the source of current, a train would 
perforce have to stop at a signal because it 
could get no further. The number and 
magnitude of trolley car accidents, es- 
pecially on high-speed interurban lines, 
seem to point the way to the necessity 
for a signal system that shall supplement 
its indications by actual handling of the 
power supply, so that a sleepy, drunken 
or careless motorman may not be in a 
position to wreck his car and impose a bur- 
den of calamity and cost upon the public 
and the corporation that employs him. 

So long as the human factor remains as 
important as it is the employing corpora- 
tionisalways in danger of loss. Itmay doits 
best in selecting skilled and faithful men 
and may pay the highest prices for them, 
but it is at the mercy of their physical and 
moral organisms—things over which no 
contro] can be had and which are liable 
to deterioration and change without notice. 

The matter is one of high importance. 
It can not be argued with any show of 
that machinery 


should entirely replace intelligent labor. 


correctness automatic 
The point that is here presented as onc 
worthy of careful thought is that auto- 
matic machinery should supplement the in- 
telligence of operatives to such a point as 
to render a failure of that intelligence 
powerless to inflict damage. The sugges- 
tion made is not impossible of execution, 
and putting it into effect would at least 
be an insurance against disaster and an 
argument for increased patronage. 

There is a widespread interest in elec- 
trical achievements. The general reader 
finds it of increasing value to him in these 
progressive days to keep abreast of the 
work that is being done in the electrical 
field. The growth of this sentiment is 
naturally satisfactory to the technical 
journals. | a 
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STORAGE BATTERY TRACTION. 

The wide interest that has been created 
by the description of Mr. Edison’s type of 
storage battery has again attracted atten- 
tion to the matter of electric traction by 
means of accumulators. The automobile 
problem may be considered as one that is 
worked out and waiting for certain factors 
which sooner or later will probably be 
available. If the new type of battery is 
all that is claimed, it may indeed be said 
that the automobile problem is practically 
solved. 

But the question of operating cars upon 
tracks by means of storage batteries is by 
no means so simple as many regard it. 
There is no doubt whatever of the ability 
of a car provided with accumulators and 
motors to propel itself. There is equally 
no doubt whatever that under certain con- 
ditions (which fortunately are rare) such 
cars have the advantage over every other 
variety of self-propelling vehicles; but as 


- a general proposition it may safely be said 


that wherever the trolley system is possible 
there is no occasion for the storage battery 
car. The reason for this is perfectly evi- 
dent and is found in the fact that, even 
with a perfect storage battery, which we 
shall not see in this life at any rate, the 
cost of transporting the battery itself must 
always be borne. 

There can be little doubt in the minds 
of those who have closely studied the en- 
gineering features of electric traction that 
the accumulator is of vital importance in 
traction work—provided it is installed in 
the generating station or in substations 
and not on the moving cars. Only in the 
streets of the greater cities is there any 
real ground for objection to the overhead 
trolley, and in these the traffic is so dense 
and the patronage is so large that divi- 
dends may be earned upon conduit sys- 
tems in which the fixed charge for inter- 
est is relatively high. This leaves as a field 
for the storage battery car practically only 
certain short and little traveled lines in cit- 
ies where municipal considerations prevent 
the installation of an overhead system, and 
where the underground system would be 
too expensive in practice. New York city 
furnishes several examples of such situa- 
tions in its crosstown lines and here, 


MS lM = 


ELECTRICAL REVIEW 


doubtless, will be found a satisfactory place 
for the accumulator car. 

The value of the storage battery in elec- 
tric traction service has been too often 
proved and is too well known to need con- 
sideration here. It will be noticed, how- 
ever, that in all of the history of electric 
traction there have been, to date, no con- 
spicuous successes of accumulator instal- 
lations in which the battery is carried 
around on the moving car; while, on the 
other hand, there have been very many suc- 
cessful systems installed in which the bat- 
tery is placed somewhere along the line 
and used as a flywheel to steady the opera- 
tion of the system, and as a storehouse of 
reserve power to tide over times of neavy 
travel. 

No improvement in the storage battery 
can change the situation as regards the 
advisability of putting the battery on the 
car. Every improvement, however, that is 
made in batteries will tend to increase 
their use in stationary installations, where 
they properly belong and where they ren- 
der service of the highest value and impor- 
tance. It seems safe to say, therefore, 
that storage batteries seem destined in the 
future to play a large and ever increasing 
part in the operation of electric railways, 
but that the batteries will not be carried 


in the ears. 


JUNK. 

The Metropolitan Street Railway Com- 
pany, of New York city, has on its hands 
about $1,600,000 worth of cable machin- 
ery which is, to all intents and purposes, 
us good as it ever was, but which there is 
ho market for and which must be classed 
as junk. So lately as seven years ago this 
company installed nearly $1,000,000 worth 
of cable machinery in one station. Alto- 
gether, electrification of the various street 
railway systems in the Borough of Man- 
hattan, New York city, is estimated to 
have caused the retirement of no less than 
$4,000,000 worth of cable machinery. 

No more valuable commentary can be 
made upon the economy and satisfaction 
of electric traction than that the manage- 
ments of these railways—men whose busi- 
ness experience has been long and whose 
intelligence in management is perfectly 
evident—should willingly sacrifice these 
vast sums for the purpose of acquiring the 
new equipment. 
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THE BUREAU OF SBTANDARDS. 

It is greatly to be hoped, now that Con- 
gress has authorized the establishment of 
a National Bureau of Standards, that this 
work will be hastened and the Bureau got- 
ten under way at the earliest possible 
moment. There is a crying need for 
standards, especially in the electrical busi- 
ness in this country. It is little less than 
a severe reproach to us that we should have 
to go to the Reichsanstalt, in Germany, to 
have our instruments of precision stand- 
ardized, and that all of the measures that 
we use in an industry of such gigantic pro- 
portions as the electrical business of the 
United States, are founded on standards 
over which we have no control and of 
which we have even no official copies. 

In the one matter of photometric stand- 
ards the new bureau will have its hands 
full and, if it is intelligently directed, can 
accomplish a work of the greatest im- 
portance and value. The art of photometry 
is in an absolutely chaotic condition. At 
present some excellent work is being done, 
both by the National Electric Light Asso- 
ciation and the American Institute of 
Electrical Engineers, in regard to stand- 
ard ratings and candle-power measure- 
But the cost 


and labor of this work should not be im- 


ments of electric lamps. 


posed upon private individuals or corpora- 
tions. It is clearly a matter well within 
the province of the general government, 
and it is urgently to be hoped that no time 
will be lost in getting to work on this im- 


portant matter. 


WHERE MINUTES COUNT. 

The age of electricity has so inured us 
to marvels that we no longer wonder at 
things which would have caused a decided 
sensation only a few years ago. To those 
of us who were connected with the early 
days of the electric railway industry and 
who saw the feeble efforts of the first trol- 
ley cars, it gives pause and wonder to con- 
sider that the Broadway trolley road—one 
branch of the great system which operates 
in New York city—is called upon every 
night during the theatre season to take 
care of between 30,000 and 40,000 people 
who are turned out of the theatres in a 
single district of the city in about ten 
minutes. 
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Science 
Brevities 


Hot Wire Instruments—In a lecture 
before the Italian Electrochemical Asso- 
ciation, Sig. C. Olivetto stated that the 
best material for wires used in hot wire 
instruments was an alloy of two parts of 
silver and one of platinum. This alloy 
combines high resistance with great me- 
chanical strength, and a very large tem- 
perature coefficient of expansion. It also 
has the merit of remaining unoxidized in 
service. 

Incandescent Lamp Filaments — An 
Austrian patent granted to Herr C. Kell- 
ner, of Vienna, is claimed to disclose a 
process whereby extraordinary light-effi- 
ciency is secured. The filament may be 
made by two methods. In the first, the 
thread is made, under great pressure, of 
the powder of an infusible metal such as 
thorium, which is then oxidized superfi- 
cially by making it the anode in an oxidiz- 
ing electrolyte bath. It is stated that the 
layer of oxide adheres strongly to the 
metal. The second method is to form the 
threads from metallic oxides which have 
the property of becoming incandescent at 
comparatively low temperatures and using 
as a cementing material the least possible 
amount of cellulose dissolved in chloride 
of zinc. Upon the passage of the current 
it is stated to become very compact, re- 
sembling graphite. 

Magnetic Properties of Alloys—In a 
recent German contemporary Dr. A. 
Schweitzer describes the results of a num- 
ber of investigations made to determine 
the influence of aluminum on the magnetic 
qualities of cast iron. For the purpose the 
ballistic galvanometer method was em- 
ployed, and from the table of results given 
it is noticeable that the curves of induc- 
tion become considerably flatter as the 
proportion of aluminum is increased, and 
gradually lose the characteristic form of 
the induction curves for iron. For field 
strengths down to H = 40 the decrease of 
the induction is almost parallel to the in- 
creased proportion of aluminum. From 
H = 11.6 to H = 3.6 the induction with 
2.45 per cent of admixture of aluminum 
is greater than the corresponding values 
for an induction of 1.62 per cent. The 
curves of the permeability also lose their 
characteristic form with increased propor- 
tions of aluminum; their maximum be- 
comes smaller, and the curves much flatter. 
The losses due to hysteresis increase with 
the larger proportions of aluminum, the 
curves of the losses as a function of the 
induction becoming increasingly pointed. 
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For an induction B=3,000 the hysteresis 
losses increase parallel to the increased 
proportions of aluminum, but for higher 
inductions they increase at a greater rate 
relative to the increase of aluminum. The 
results of the observations may be summed 
up briefly as follows: Admixtures of 
aluminum with cast iron effect a decrease 
of the induction for equal field strengths 
and an increase of the hysteresis losses for 
equal inductions. The magnetic qualities 
of the iron, in fact, are lessened in value. 


Automatic Temperature Regulator— Mr. 
C. T. Knipp has devised an electric tem- 
perature regulator which enables one to 
keep a temperature up to 380 degrees with- 
in a fraction of a degree, says the London 
Electrician. The arrangement is shown in 
the diagram, where ab, ab’ are two Cu-Fe 
thermostats clamped with their backs to 
each other. MN, the main support, car- 


AUTOMATIC TEMPERATURE REGULATOR. 


ried at its upper end an arm, Ma, from 
which, at a, the thermostat was suspended 
by pivots. The lower end of the arm, ab’, 
was fastened by pivoted connections di- 
rectly to the support, MN, thus leaving the 
lower end of ab free to move in the plane 
of the paper, its motion being that due to 
both branches of the thermostat. This 
motion, communicated by an aluminum 
rod, zy, to a system of pivoted aluminum 
levers mounted on a vertical board, RS. 
The first lever had its fulcrum on a mov- 
able support at c, which was capable of 
adjustment up and down by means of a 
thumbscrew at d. The motion of the lower 
end of this lever was communicated to 
another lever, ef. This lever was mounted 
on a separate board, rs, and both lever and 
board were pivoted concentrically at o to 
RS. The lower end of ef terminated in 
a platinum ring. Another lever supported 
on rs and pivoted at h was held lightly 
against a stop, g, by a delicate spring at k. 
The lever, hg, was flattened at its lower 


over 30 degrees centigrade. 
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end and carried a platinum surface on 
which f played. All of the joints, p, were 
delicately pivoted needle points. The 
amount of motion at f could ‘be varied 
through a considerable range by adjusting 
the length of the levers, op and cp. Wires 
led from o and h to a relay which in turn 
operated an ordinary sounder that con- 
trolled a part of the heating current. A 
great deal of the success of the regulator 
depends upon the delicacy of the needle- 
point bearings. 


Action of Magnetism on Dielectrics— Mr. 
E. C. Roberts has carried on some careful 
investigations concerning the behavior of 
dielectrics in a magnetic field. The be- 
havior of transparent bodies, such as glass, 
when exposed to a magnetic or electric 
strain, regarding the passage through them 
of polarized light, is such as to make 
it seem likely that their specific inductive 
capacity is also changed by magnetic ac- 
tion. The method used in experimenting 
on this problem was based upon the fact 
that if a condenser is charged, and then 
suffers any change in the specific inductive 
capacity of its dielectric, an accompany- 


ing change in the potential difference of its - 


charged surfaces will be manifested. The 
dielectrics studied, which were glass and 
various forms of hard rubber, were made 
up as small condensers, tinfoil sheets about 
two inches square being fastened on oppo- 
site sides of a large plate of the material 
so as to make the leakage path long. In 
the case of glass the plate was shellaced 
to further decrease the leakage. These 
condensers were put into a magnetic field 
of 1,500 lines per square centimetre, and 
various different methods used without 
any effect being observed. The limit of 
error was stated to be such that a change 
of one-thirty-five-hundredth part could 
have been observed. , 


Electrolytic Sheet Nickel—In a British 
patent issued to Herr Kugel, of Berlin, is 
described a method of depositing nickel 
electrolytically in layers of such thickness 
that the product is equivalent to rolled 
nickel in its mechanical properties of 
toughness, durability and ductility. The 
method is to acidify the nickel solution 
with a mineral acid which is unalterable 
by the electric current. Such an addition 
usually spoils the bath, causing the deposit 
to flake off, but this difficulty 1s overcome 
by keeping the electrolyte at a temperature 
Under these 
circumstances a homogeneous non-crystal- 
line metal is said to be deposited and may 
be put down in sheets of any required 
thickness. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANIS/S—XXIX. 


BY W. ELWELL GOLDSBOROUGH. 


In Figs. 80, 81 and 82 we have condi- 
tions presented which make it necessary 
to develop at the terminals of the incan- 
descent lamp receiving circuit a pressure 
in excess of the electro-motive force to be 
derived from the sources of supply. We 
will consider the necessary leading cur- 
rent, in this particular instance, to be 
produced by the introduction of either a 
condenser, as shown in Fig. 81, or a 
synchronous motor, as shown in Fig. 80, 
and can proceed with the development of 
a method for determining the value that 
this leading current must be given. 
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Fia. 81.— ALTERNATING MECHANISMS. 


In Fig. 82 lay off the vector OA, equal 
to the electro-motive force needed at the 
terminals of the receiving circuit. Then 
from O, with a radius equal to the electro- 
motive force developed by the generator, 
describe the arc. abcd. ‘The distance ‘a 
A, equals, therefore, the amount by which 


the receiver electro-motive force exceeds. 


the generator electro-motive force. ‘The 
receiver circuit demands a current equal 
to I,’ which, in Fig. 82, is shown as the 
vector OB,”. 

The resistance of the transmission line 
between the generator and the receiver 
circuit is 7,, and the resistance electro- 
motive force needed to set up a current 
I," in the line is equal to I'r, = OC, 
of Fig. 82. The inductance of the trans- 
mission line is L,, and the current I,” 
will induce therein a counter electro- 
motive force having the value 

L, w 1,” = C Ae 

Consequently, the total line drop due 
to the current I,’ will be represented by 
the vector OA,. If, now, we lay off 


from A, the vector A,A° equal and parallel 
to OAg, the resultant of OA, and A,A®*, or 
the vector distance OA’, will equal the 
electro-motive force which the generator 
should develop were it desired to supply 
the current I,” to the receiver circuit with- 
out the aid of the capacity reactance. 
But an electro-motive force of the value 
OA® is not available, and, perforce, the 
capacity reactance must be used. If, 
therefore, a capacity reactance circuit of 
negligible resistance is placed in parallel 
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with the receiver current, a current Iy 
will immediately begin to flow, the cur- 
rent being 90° in advance of the vector 
OB,”. 

Suppose we lay off the new current in 
length and position equal to OB,’. The 
resultant line current will then be repre- 


a 
s ‘N 
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sented by the vector OB. From this, it | 


will be evident that if the capacity of 
the condenser is increased the locus of 
the line current vector head will be 
out along the line B,”B. Also, since I r, 
varies as I (the line current), both in 
amount and phase, therefore the heel C, 
of the line electro-motive-force triangle 
will move out along C, „C, and, conse- 
quently, the extremity of the line electro- 
motive-force vector OA, will move at 
right angles to OA, from A, along A å, 
since the numerical value of E, varies as 
I r, and the phase angle between them 
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remains constant. Consequently, with a 
condenser current equal in value to OB,, 
the heel of the line electro-motive-force 
triangle will move from C, to C,, and the 
head of the vector representing the line 
electro-motive force will move from A, to 
A, along the line A,A, 


OA =€ =105 volts 
AA -E= 37.3 u 
OA, =E,™110. 
OBz=|} = 5 amperes 
OB; =l} = 8.56 " 
OB =| = 99 


-e = æ œ a e a a e y a e ee a a a a a ae a a a a a ew ewww d l l 


Following this construction we are now 
in a way to determine the required value 
of the leading current in the reactive 
circuit and the final relative phase posi- 
tion of the generator electro-motive force 
E and the receiver electro-motive force E,. 
From A” lay off the line A*A parallel to 
the line A 4, until it intersects the circle 
abcd at the point A, and draw the vectors 
A,A and OA. We now have OA repre- 
senting the phase position of the generator 
electro-motive force; A,A the phase posi- 
tion of the electro-motive force overcom- 
ing the line impedance, and OA, the 
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electro-motive force impressed at the 
terminals of the receiver circuit. Further- 
more, by construction the electro-motive 
force OA sets up in the system a current 
OB, which divides at the terminals of the 
receiver circuit into the currents OB,’ and 
OB,", the values of which are determined 
by the projection OB on the coordinate 
lines Oa and Oz. By equation (143), 
page 155, 

_ I 
c™— Cw 
we have that the current flowing in a 
condenser due to an impressed electro 
motive force E, is equal to 

I; = E C,’ w = E, Le 

and from this the capacity of the reactive 
circuit, which will induce a current of the 
value OB; under stress of an electro- 
motive force OA,, is readily determined, 
and 


E 


R 
C= ae 

The direct method of application of 
these principles would be to lay off, in 
the phase position shown, the line A,C,¢ 
equal to I 7,, and, at right angles to this, 
the line C,“A° equal to I z. Then con- 
nect the points A,A" and project from 
A^ the line -A°A at right angles to A,A® 
until it intersects the circle ubed; now, 
drawing the line AO locates definitely the 
phase position of the impressed electro- 
motive force. Having proceeded with 
the construction thus far, draw the line 
A,A and lay off the line A,C,’ lagging 
behind it by the amount of the angle 


p, ecual to a 
! x Te 
$, = tan t Th 


From the point B,” draw the line B,"B 
at right angles to OA,, and from O extend 


the line OB parallel to A.C,’ until it in- 
tersects the line B’B at B. From B draw 


the line BB,’ parallel to B,”O until it in- ° 


tersects the line O z at the point By. 
Then, if in this construction OA, has been 
made equal to the receiver electro-motive 
force, OB,” equal to the required receiver 
current, and OA equal to the generator 
electro-motive force, OB,’ will be equal to 
the required condenser current; and 
C,’ = - (OB). 
7 (OA,) @ 

therefore, equals the necessary equivalent 
capacity of the auxiliary reactive circuit. 
The application of this method is limited 
by the condition that the line A A must 
intersect the circle abcd. The practical 
application of the method becomes im- 
portant when the line inductance Is con- 
siderable, since by it a e can be reached 
where the station electro-motive force 
OA and the line current OB are in phase; 
and, under these conditions, the power 
factor of the distributing system, as a 
whole, will be unity. 
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ARC LIGHTING AT THE BEGINNING OF 
THE TWENTIETH CENTURY.* 
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BY H. W. HILLMAN. 
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At the convention held by your asso- 
ciation two years ago in New York city, 
Mr. H. M. Atkinson, president of the 
Georgia Electric Light Company, Atlanta, 
read a paper entitled “Alternating-Cur- 
rent Generation and Distribution.” The 
illustration on page 719 was included 
in Mr. Atkinson’s paper as representative 
of an old type of central station, having 
37 units installed for electric arc and in- 
candescent lighting and power purposes. 
A large number of small size are machines, 
shown in the photograph, were belted to 
and operated from the old familiar line 
of shafting, which has been so common in 
connection with are lighting, from the time 
the very first are machines were installed. 
In concluding his paper, Mr. Atkinson 
asked three questions as follows: 

First. Considering the business within 
a radius of one-half mile from the station, 


should we adopt the alternating or direct- 


current distribution ? 

Second. Are alternating motors entirely 
satisfactory for all classes of service, in- 
cluding elevator work ? 

Third. Assuming alternating current as 
the source of supply, will the arc lighting 
of the future be accomplished with direct- 
current arc machines driven from alternat- 
ing motors, or with series alternating 
lamps operated from constant-current 
transformers ? 

Your particular attention is called to 
the last point, because two years have in- 


tervened, and at the present writing the 


lamps which are illuminating the streets of 
Atlanta are series alternating enclosed 
arcs, operating from  constant-current 
transformers. 

Without entering upon a long dis- 
cussion, the question might reasonably be 
asked, what were the reasons for adopting 
the alternating system of street lighting 
at Atlanta, instead of direct current ? 

First. It was the main object of the 
Georgia company to adopt large units. 

Second. Other conditions, aside from 
are lighting, encouraged the installation 
of alternating-current generators. 

Third. Having decided to use alternat- 
ing current as the source of supply, it 
was plain to see that the series alternating 
system was cheaper in first cost, higher 
in efficiency, and would occupy less floor 
space than a direct-current system, oper- 
ated from are machines and alternating 
motors. 


oA paper read before the National Electric Light 
As;ociation, May 22, 1901, 
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Fourth. As to the character of light 
from alternating lamps and the acceptance 
of this light in place of thé old nominal 
*,000-candle-power open arcs; many care- 
ful investigations and tests were made. 
Twenty-five 7.5-ampere alternating en- 
closed lamps were installed on the Atlanta 
streets early in February, 1900, in the 
business section of the city, where ample 
opportunity was afforded for comparison 
with the old style lamps in every particu- 
lar. This practical test was continued 
for several months with the result that the 
light was approved and 650 alternating 
enclosed lamps replaced the 2,000-candle- 
power open arcs, pleasing the city officials 
and the public in general. 

It will be of value to dwell on the sub- 
ject of light somewhat at length, because 
your association accorded it such promi- 
nence at your meeting two years ago, dur- 
ing the discussion which followed Mr. 
Atkinson’s paper. At that meeting the 
question was asked, “Are we to-day able to 
state it as an accomplished fact, that arc 
lighting for street service may be equally 
as well obtained by the two forms of cur- 
rent, i. e., alternating and direct?” Sev- 
eral questions of this nature were raised, 
and during the discussion which followed, 
it was stated that photometric tests proved 
the alternating are to be less efficient than 
the direct current. At this discussion, 
definite conclusions were not reached, and 
a committee was appointed to investigate 
the light from alternating and direct-cur- 
rent ares, open and enclosed, for the bencfit 
of the members of the association. This 
committee reported last year at Chicago, 
but the report referred almost entirely to 
observations and tests within the labora- 
tory, and more particularly to the rela- 
tive intensity and distribution of light 
from direct and alternating enclosed arcs 
for interior lighting. The committee had 
not reached the subject of street lighting, 
because of the extent of the work involved. 

It may, therefore, be of interest to the 
members, if further evidence -is offered, 
substantiating the claim that are lighting 
for street service may be equally as well 
accomplished -by either alternating or di- 
rect current. 

For six months the Monongahela Light 
and Power Company has been operating 
1,000 alternating lamps in the suburbs of 
Pittsburgh. They replace 9.6-ampere 
open arc lamps and speak only words of 
praise in regard to the satisfactory service 
secured. The words “satisfactory service” 
do not refer simply to the electrical and 
mechanical features of the system, but are 
meant to give you the impression that the 
entire service is satisfactory. Effective 
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illumination is secured, which is satis- 
factory to the city authorities. The sys- 
tem is also satisfactory to the company 
which furnisħes the light. Fourteen 100- 
light transformers and 1,000 series alter- 
nating enclosed lamps complete’ this arc 
lighting equipment. Part of the system 
is operated on 6,000-volt primaries, and 
part of 2,200-volt ; some of the transform- 
ers are in the main station, and others in 
substations. Surely, such installations are 
of a representative character, and in addi- 
tion to further evidence referred to later, 
would indicate that we have reached the 
conclusion that alternating is as good as 
direct service for street arc lighting. 
Since your discussions two years ago, 
50,000 lights capacity of enclosed arcs has 
been installed for street lighting, of which 
30,000 lights capacity is represented by 
alternating arcs. Enclosed arcs have been 
adopted by 350 cities, of which 300 have 
introduced alternating arcs. About 270 
cities are operating 6.6-ampere lamps, con- 
suming only 430 watts (average), as com- 
pared with about 30 of the 7.5-ampere, 
consuming 485 watts (average). Your 
attention is particularly called to this lat- 
ter point, because it shows that as far as 
volume of light is concerned, the alter- 


nating system has fully met the demand. | 
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been in respect to the volume of light from 
an alternating lamp, surely the 7.5-ampere 
system would have been adopted ex- 
clusively. 
| POWER FACTOR. 
Since alternating arc lamps came into 
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factor of only 68 per cent to 70 per cent. 
Exhaustive experimental work has been 
carried on with a view of increasing this 
power factor. Such successful results 
have been secured as to warrant the state- 
ment that at no late date—possibly before 
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GENERATING STATION OF MONONGAHELA POWER COMPANY. 


_ OLD Arc LIGHTING STATION OF THE GEORGIA ELECTRIC Ligot COMPANY, ATLANTA, GA. 


In fact, while the 7.5-ampere, 485-watt 


lamp has been available since the system 
was first introduced, 90 per cent of the 
cities and towns have adopted the lower 
energy lamps, consuming only 430 watts. 
If the limiting feature of the system had 


use, the subject of power factor has fre- 
quently been raised, and resulted in 
lengthy discussions. The multiple type 
lamp met such a long-felt want, that since 
its first introduction it has been popular, 
notwithstanding that it has had a power 


your next meeting—the alternating multt- 
ple lamp will be made with a considerably 
higher power factor. 

The power factor of the series alternat- 
ing street system has also been a much de- 
bated subject, and the members of this 
association might well ask that a careful 


` and very plain statement be made cover- 


ing the point. 
REACTANCE IS NECESSARY FOR STEADY 
OPERATION. 

The alternating street lighting system 
has been before central station people only 
about two or three years. From the start, 
it was thoroughly appreciated that the 
prejudices existing against an alternating 
arc lamp necessitated that such a system 
must be absolutely satisfactory in oper- 
ation to suggest even a partial success. It 
was the distinct purpose of the engineer 
to introduce such an amount of reactance 
in the system as would at all times effect 
steady and reliable operation. The series 
coils introduce a lagging current in the 
lamp which lowers the power factor, but 
at the same time produces a reliable lamp. 
The system complete has a sufficient 
amount of reactance, and the result is a 
hardy and substantial arc lighting service. 

A multiple direct-eurrent lamp improp- 
erly adjusted so that an insufficient 
amount of resistance hag been connected 
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into the circuit, will pound and chatter, 
and furnish an interrupted service. The 
trouble, however, is confined to that par- 
ticular lamp. 

A multiple alternating lamp, having the 
reactive coil improperly adjusted so that 
there is too much or too little inductance 
in circuit, will produce poor results, but 
here also the trouble is confined to the in- 
dividual lamp. 

A series system designed with insuffi- 
cient reactance will cause the regulator 
coils to pump; trouble ensues immediate- 
ly. This trouble not only affects one lamp, 


but it extends over the entire series. It 


not only affects the arc lighting, but ex- 
tends to the incandescent service. The 
secondary circuit may vary in potential 
from 95 to 120, and the incandescent serv- 
ice has been made seriously unsatisfactory 
because of insufficient reactance in the 
arc lighting system. First-class, reliable 
service is the first essential. A difference 
of 10 per cent in power factor demands 
only a slightly increased investment, while 
the actual cost of operating is practically 
the same. 

INSULATE THE ARC SERVICE THOROUGHLY. 

So much has been said of late years in 
respect to insulation of multiple trans- 
formers that central stations have readily 
appreciated the necessity of insulating the 
are lighting system thoroughly from the 
main distributing system. Where a reac- 
tive coil system is under consideration for 
street lighting, it is recommended that a 
constant potential transformer be installed 
between the generator and the arc lighting 
regulator. The following sketch clearly 
illustrates the reason for this recommenda- 
tion. 

MISCELLANEOUS METHODS OF ARC LIGHT- 
ING. 

Many schemes have been considered in 
connection with street lighting from the 
alternating system. Quite frequently the 
argument is presented that multiple alter- 
nating lamps can be used with practically 
the same degree of economy and conven- 
ience which has favored the series alternat- 
ing system. Where the wires from the old 
arc systems were strung out from the sta- 
tion in pairs, instead of a loop, there would 
be a greater tendency to consider an in- 
stallation of the multiple lamp. The ques- 
tion would naturally arise as to whether 
they would be installed on those constant 
potential transformers, which were used 
for commercial and residence lighting. If 
so, the lamps would have to be controlled 
individually, necessitating switching them 
off and on by an attendant, or collectively, 
by means of some magnetic switch. The 
first method would be expensive and lamps 
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could not be lighted simultaneously. The 
second method would require special addi- 
tional wiring. At the present writing, 
street lighting by multiple alternating 
lamps has simply been considered in iso- 
lated cases. The idea does not seem to 
have special merit. 

Another method which has been sug- 
gested might be illustrated in connection 
with a 500-light system. A large con- 
stant potential transformer installed at the 
station is arranged with loops brought out 
on the secondary side to accommodate ten 
50-light circuits; each circuit having a re- 
active coil installed as a regulator for ser- 
ies alternating lamps. One objection to 
this arrangement would be that should any 
accident happen to this transformer, the 
entire arc lighting system is put out of 
service. If an attempt is made to avoid 
this point by using two or three smaller 
size transformers, the system becomes com- 
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stations, while during the year 1900 be- 
tween 50,000 and 60,000 alternating lamps 
were installed. As a result, about 125,000 
alternating lamps are to-day in actual serv- 
ice. Most of these have been installed 
during the short period of three years. 
They have made it possible for stations 
equipped with alternating generators to es- 
tablish their commercial arc lighting on a 
profitable basis, meet competition from 
Welsbach burners and contract with their 
respective cities for the street service with 
a commercial system of alternating street 
arc lighting. 

Estimated conservatively, the additional 
income of the central station business, 
since the introduction of alternating arc 
lamps, has been from $5,000,000 to $8,- 
000,000. 

ANNUAL COST OF MAINTAINING ENCLOSED 
ARC LAMPS. 
In the past the attention of your associa- 
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plicated and the attempt to secure high 
efficiency, together with low cost, is de- 
feated. 

It is, therefore, a fair statement that the 
most practical, economical and all-around 
satisfactory system which has met the 
actual service among 300 central stations 
all over the country is the series alternat- 
ing arc system, operated from constant- 
current transformers. 

WONDERFUL INCREASE IN USE OF ALTER- 
NATING LAMPS IN GENERAL. 

During the vears of 1895 and 1896, rec- 
ords show that only a few alternating open 
arc lamps were in use. Not more than 1,000 
to 1,500 alternating lamps were introduced 
by central stations during the year 1896. 
In 1897 the first satisfactory enclosed al- 
ternating lamp was made commercially 
successful, and in the years 1897 and 1898 
between 20,000 and 30,000 lamps were 
placed in actual service. During 1899, 
practically 30,000 of these lamps were re- 
quired to meet the demands of the central 


tion has been called almost entirely to the 
estimated annual cost of operating en- 
closed arcs. The table below shows the 
actual figures taken from the books of an 
electric lighting company, and is repre- 
sentative of central station practice. It is 
of interest to note how closely the figures 
representing actual practice approximate 
the estimated figures which have been com- — 
monly recognized heretofore. 

REPAIES ON TRANSFORMERS AND LAMPS. 


It is a reasonably fair statement to say 
that the alternating street lighting system 
in service has shown a high degree of 
economy in respect to repairs. The illus- 
tration on this page represents an arc 
service of 250-light capacity which has 
been installed for more than two years, yet 
the covers on the transformers have never 
been removed. 

Another service of 700-light capacity in 
use for three years has required no re- 
pairs to the transformers. It is easy to 
appreciate the reason for this when con- 
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sidering that the mechanical parts are re- 
quired to move over a short range but twice 
during a night run, or 730 times per year. 
As compared with revolving machinery, 
the advantage is apparent. 

Regarding repairs on arc lamps, the be- 
ginning of the Twentieth Century finds 
that development has extended particular- 
ly along two distinct lines. 

First—A determined effort to offer cen- 
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managers of the West, extract from which 
is given below: | 

“There is a question regarding which I 
have been wanting to write to you for 
some time; a question that it seems to me 
is of great interest to the central station 


people as well as to the manufacturers, and - 


that is, the adoption of some standard size 
outer and inner globes and carbons for 
enclosed arc lamps. 

“It seems to me that every time a new 
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but the glass manufacturers have thor- 
oughly appreciated the benefits of the in- 
terchangeable type of globe. In fact, I 
believe there is an understanding among 
the prominent glass manufacturers, that 


they will not only favor any steps in the di- 


rection of standardizing globes, but will 
place a severe penalty upon special styles, 
shapes and sizes of globes. 

On the subject of standardizing carbons, 


BE 4 eee eee 
CAASA TTT 
1895 1896 . 1897 1898 1399 ‘ANS 1897 1698 1899 1900 aa 
: ay | 


CURVES SHQWING INCREASE IN Usk OF ALTERNATING LAMPS AND TRANSFORMERS. 


tral stations a rugged and substantial 
lamp, as simple in construction as skill 
can devise and the electric science permit. 

Second—Reduction of maintenance ex- 
pense by furnishing a universal, inter- 
changeable type of lamp for interior or 
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lamp is put on the market, they vary the 
inner and outer globe so that a special 
stock must be carried for not only each 
maker's lamps, but in some cases several 
different sized globes for lamps made by 
one manufacturer. It is very annoying, 
and almost a physica] impossibility, to 
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LAMPS, HAMPTON, VA., 1900. 
June July. August. | September. | October. | November. 

Numb-r of hours burning...........-e000- 240 248 204 807 372 411 
Average life of carbons...... ...........- 41.50 61.55 80.07 60.00 70.00 75.00 
Number of lamps.... s...  seccceceee 69 69 69 62 RI 81 
Number of Bolid € carbons used. ERA 200 145 166 176 215 222 
Cost of solid carbons............0 0. essee. $1.45 $3.13 $3.70 $3.92 $4.78 $4 94 
Number of cored carbons usd........ aes 199 146 166 7 215 222 
Cost of cored carbons............ ...-eee- $1.73 $3.47 $3.94 $4.41 $5.11 $5.27 
Inner globes used...............-. é sies 5 5 7 10 5 8 
Cost of inner globes...........ssssss.scenss. $0.95 $0.95 $1.06 $1.50 $0.95 $1.20 
Outer globes used... ccc sce ccecessvees 6 8 1 6 8 
Cost of outer globes.. ee $2.70 go 1.35 $0. $2.70 $1.35 
Labor trimming, cleaning, etene. $11.70 $11.7 P .70 A 13.95 $13.95 
Total cost of maintenance................. $25.53 $21.15 21.74 ; -49 $26.571 
Cost per light.........esosesesessersessoeoe $0.87 $0 .315 $0 .317 $0 338 $0. 329 


outside service, as well as interchangeable, 
for any class of circuit. 

The success which has attended this 
movement, is shown by a glance at the 
six interchangeable arc lamps illustrated 
below. 

The interchangeable feature has been 
successfully carried out in every type of 
lamp necessary to meet the varied demands 
of central station business. 

Shortly after your president extended 
to me the courtesy of reading a paper be- 
fore this association, he received a letter 
from one of the prominent central station 


the requirements. 

“We have insisted in the past on having 
the inner and outer globes fit any lamp that 
we buy, and it seems to me that this is a 
matter that should be taken up by the 
association and some action taken.” 


It is a pleasure to be able to report the 
progress which has been made along this 
line, and to note how closely the develop- 
ment and actual results have approximated 
the needs of the central stations, as set 
forth in the above communication. 

Not only have the manufacturers of arc 
lamps contributed to this advancement, 


keep a stock of globes on hand to meet 


it is the universal custom to use 14 by 
12-inch solid carbons, for the following 
standard direct-current lamps: 

First. Multiple type for 110-volt cir- 
cuits. 

Second. Multiple 
circuits. 

Third. Series type for 220 and 550-volt 
power circuits. 

Fourth. Series type for series arc cir- 
cults. 

It is equally true that 14 by 914-inch 
solid and cored carbons are universally 
used for the following standard alternat- 
ing-current lamps: 

First. Multiple type for 104-volt cir- 
cuits. 

Second. Series type for series arc cir- 
cuits. 

In all of the standard lamps mentioned, 
the designer arranged so that the uncon-. 
sumed portion of the upper carbon could 
be used in the lower holder, thus elimi- 
nating the necessity of carrying any other 
but 914 by 12-inch lengths. 

Exhaustive experiments to date have not 
as yet been sufficiently successful to war- 
rant the standardization of solid carbons 
for alternating lamps. On the contrary, 
the best practice favors one cored carbon 
for such lamps. It is a fair question to 
ask, “Why was the alternating lamp de- 
signed to take 91-inch carbons, as against 
the standard 12-inch length?’ Good 


type for 220-volt 
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reasons may be given, namely, in a direct- 
current lamp the positive carbon burns 
twice as fast as the lower. A 12-inch 
carbon is therefore necessary. In an alter- 
nating lamp the upper carbon is con- 
sumed at the same rate as the lower.* 

Summarizing: On the subject of stand- 
ardization, in regard to arc lamp globes, 
carbons, parts, ete. It would appear as 
if the results so far accomplished have 
been heartily cooperative with the sug- 
gestion referred to above, representing 
the demands of the central station man- 
agers. 

There is probably no subject which has 
been given greater attention by the manu- 
facturers in the past 12 months, than 
these features of interchangeability and 
standardization, and the central station 
_ representatives are subject to congratula- 
tion that their efforts have been crowned 
with such a great degree of success at the 
beginning of the Twentieth Century. 


USE OF METERS FOR STREET LIGHTING CIR- 
CUITS. 


Having arrived at definite conclusions 
as to the cost of maintaining arc lamps for 
both interior and street lighting service, 
such as carboning, trimming and all items 
coming within the maintenance account, 
it becomes necessary to turn to the subject 
of metering energy and securing accurate 
cost of the current consumed. 

Competition in connection with street 
lighting, a desire to know the efficiency of 
the street lighting system and many other 
reasons contribute to make the adoption 
of wattmeters for both alternating and 
direct-current arc street lighting systems 
a growing necessity. Such meters are now 
used in considerable quantities ; they are a 
standard article and readily obtainable by 
central station people. Quoting from brief 
statements from such an eminent author- 
ity as Mr. C. D. Haskins, who attaches 
great importance to this subject: 

“Municipal arguments. It is not un- 
usual for municipalities to claim that 
lights are not burned the requisite number 
of hours. The daily meter record of each 
circuit tells the story. There can be no 
dispute when the station’s arguments are 
based on kilowatts output per night. 

“Municipalities claim that lamps are 
out. A meter record for the night can be 
reduced immediately to arc-lamp-hours. 
This argument resembles the other. 

“Municipalities sometimes claim that 
less energy is delivered to their arc circuits 
than they are entitled to. The same argu- 
ment prevails as above, č  čć<  ćžć 
should be made 12-inch instead 


med portion 
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f inch, the waste in using the unconsu 
vee lower holder would be excessive. 
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“For the benefit of the station it is im- 
portant for the management to know how 
many kilowatts it is devoting from its 
total capacity to municipal service. This 
is the only way to know exactly what 
municipal service or commercial arc cir- 
cuits are costing. An excessive meter 
record on a given service for any given 
night means something wrong. Without 


such a record a station might be a week in 
discovering a trouble. A low record means 
lamps out. Lamps out are not always re- 
The meter tells the story and 


ported. 
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trees on the entire street on a good even 
line, with no low branches to shut out the 
light. 

“It is my experience that trees on city 
and town streets thrive better and live 
longer when thus trimmed, especially when 
stone and asphalt sidewalks and roads take 
away the moisture that trees in parks and 
lawns receive. There is no question but 
this method of trimming is the best for 
the life and growth of the street trees, and 
at the same time secures a far better dis- 
tribution of light that could not be accom- 
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tells where to look. If the meter record is 
low, and the inspector’s report shows all 
lamps burning, the meter says look for 
trouble in the lamp.” 

In many sections of the country, elec- 
tric lighting companies have had difficulty 
in securing cooperation from the city 
authorities in respect to trimming trees; 
in fact, it is not infrequent that we meet 
cases where city authorities have entirely 
ignored the efforts of the lighting com- 
pany in attempting to have the trees 
trimmed so as to favor first-class light 
distribution. It is, therefore, of great in- 
terest to note the remarks of an authority 
on the subject of tree trimming, Mr. Chris- 
topher Clark, forester and member of the 
Massachusetts State Forestry Association, 
Northampton, Mass., who has been for 25 
years in charge of the citv’s trees and 
shrubbery. He writes as follows: 

“The rule we have adopted in the cities 
and towns in the state of Massachusetts 
is to cut off the branches high enough to 
see into the roadway from the second- 
story windows of the houses. This gives 
a good distribution of light and leaves the 


plished if the lower branches were left to 
obstruct the light.” 

It is needless to mention that if such 
state organizations exist in other sections 
of the country and city foresters offer 
equally hearty cooperation with the light- 
ing companies to secure the best light dis- 
tribution for street illumination, oppor- 
tunitics will be afforded for effecting a de- 
cided improvement in connection with 
street lighting in gencral. 

—_— +> 

Endurance Contest of the Dutch 

Automobile Club. 


At its last meeting the Dutch Auto 
mobile Club, of Holland, determined upon 
holding an endurance contest which is 
to cover a distance of 330 miles and to be 
run in four days, the highest average 
speed permitted being 1214 miles per hour. 
The vehicles participating will be judged 
according to the number and length of 
stops. The contest will be open to all 
members of the Dutch Automobile Club 
and of recognized foreign organizations of 
a similar character. No date has as yet 
been set for the contest. 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES—X. 


BY A. E. DOBBS. 


—— 


PRECAUTIONS TO BE OBSERVED IN CONDUIT 
WORK. 


One of the chief troubles to be guarded 
against, supposing that underground work 
is decided upon, is electrolysis, which is 
caused by return currents from street rail- 
way tracks, or in some cases, other 
grounded systems that use a considerable 
current output. It is a trouble that in an 
extensive cable system can only be avoided 
by the most constant vigilance, especially 
if the conduit closely parallels the street 
railway line, which is nearly always neces- 
sary, owing to the fact that these lines 
usually pass through the best business por- 
tions of the town which the telephone lines 
must also have access to. Even when the 
conduit is laid in alleys many feet distant 
from the tracks, it is difficult to avoid 
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not finding the track a good conductor, 
leaves it and in part travels through the 
surrounding earth. For, as is well known, 
where the electric current has a choice of 
two paths it will pass over both of them 
in inverse proportion to the resistance en- 
countered in each. If one conductor has 
a resistance of, let us say, 1,000 ohms, 
while another has a resistance of only one 
ohm, the conductor of low resistance would 
carry 1,000 times more current than the 
If, on the other hand, both paths 
were of equal resistance then both would 
carry an equal amount of current. 

Now let us apply this rule to street car 
rails, first taking the resistance of steel at 
6,500 pounds per mile ohm (the weight of 
a steel rod having a resistance of one ohm 
to the mile). A rail weighing 90 pounds 
to the yard would therefore weigh 158,400 
pounds to the mile, or 316,800 pounds to 
the mile for the two rails. Dividing this 
weight by the weight per mile ohm of steel 
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Fic. 44.—CURRENTS BETWEEN TRACKS AND BURIED CABLES. 


crossing the tracks or other pipes which 
cross them, which, in some cases, might 
be even worse than actually paralleling. 

If, as explained in a previous chapter, 
it were possible thoroughly to insulate un- 
derground cables, or at least ground them 
only in such places as might be desired, 
then the solution would become an easy 
one; but as this can not be done except at 
a cost that would be prohibitive we must, 
for the present at least, do the best we can 
with a cable grounded to a greater or less 
extent throughout its entire length. Wood, 
stone, tile or cement ducts all allow a cer- 
tain amount of leakage to the earth unless 
they can be kept perfectly dry, which is not 
often the case; and when to this is added 
the fact that branch leads and distribu- 
tion to terminals are often made through 
iron pipes laid in the ground, it follows 
that there are many ways open for com- 
pelling the cable armor to carry current 
that does not belong to it. This subject of 
electrolysis is pretty well understood, but 
a brief explanation may not be out of 
place. 

If the street railway tracks were electric- 
ally continuous they would carry all the cur- 
rent that passes over them with very little 
loss, but such is not the case, for bad joints 
in the track and imperfect connections else- 
where make the track a very uncertain con- 
ductor at the best, especially after the 
track has been in use for some time. 

Thus the current from the power-house, 


gives us 316,800 + 6,500 = 49—which 
means that a track of this kind has a theo- 
retical resistance of one-forty-ninth of an 
ohm to the mile and would therefore carry 
49 amperes of current with a loss of only 
one volt for a single track or double this 
amount for a double track, provided the 
two are cross-bonded so that there is no 
potential difference. between them. As a 
matter of fact, however, the resistance of 
the track bonds alone will come to con- 
siderably more than this, and though they 
are often reinforced by heavy copper re- 
turn feeders that are connected to the 
track at intervals to counteract the effects 
of bad joints, still we often find a “drop” 
of 200 or 300 volts at the end of a five-mile 
line which can not be accounted for by any 
possible loss in the overhead feeders. The 
greater the resistance of the track return 
the greater the escape of current into the 
surrounding earth, and if there should be 
any lead cables, water or gas pipes in that 
vicinity, they, being better conductors than 
the earth in which they are laid, will 
carry the greater part of this stray current. 
Now, as long as this current is coming 
from the track to the cable, no damage is 
done, but where, owing to changes in the 
route of the cable or great differences in 
the track potential, the current begins to 
go back to the station, at these points the 
eable sheath begins to decay. We have an 
analogy to this in the ordinary primary 
battery, in which the current passing from 
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the zinc to the copper, or carbon, plate 
causes the zinc to dissolve; the action on 
a cable is just the same, the only difference 
being that lead or iron instead of zinc is 
dissolved. 

As we can not well prevent stray current 
from getting on the cable sheath, the next 
best thing we can do is to make its escape 
back to the tracks as easy as possible. This 
can be accomplished by first finding out 
just where this leakage back to the track 
or to the surrounding earth takes place 
and connecting the cable to the track or 
to other pipes at this point by means of a 
heavy copper wire. It is not necessary or 
desirable that the cable should be con- 
mected to the track indiscriminately, for 
in that case we have the cable acting as a 
return feeder for the road and then we 
would have the cable responding to all 
the fluetuations of current in the road 
which would not only be a bad thing for 
the telephone service but, by carrying a 
larger amount of current, the leakage into 
the surrounding earth would be propor- 
tionately greater and our trouble increased 
instead of diminished. This is illustrated 
in Fig. 44. Should there be no connec- 
tions to the track at all, the cable would 
receive more or less current from the road 
as indicated by the dotted lines and give 
it up again when the drop in voltage takes 
place. It may be that the cable is carry- 
ing under ordinary conditions, say, 25 
volts of this pressure which may be dis- 
tributed over a mile of cable, and therefore 
it does no particular harm. 

Should, however, the conduit be damp 
in some places and dry in others, then 
the leakage would naturally flow out at 
those places in the B section, and de- 
structive effects follow. There is still 
another cause of trouble besides damp- 
ness. Suppose that somewhere in the B 
section there should be placed an iron 
pipe for the purpose of leading the cable 
up at a pole or other distributing point ; 
this pipe being placed in the ground nat- 
urally affords a good chance for the return 
current to equalize itself with the track, 
and it can be safely assumed that con- 
siderable, or the larger part, of the current 
will escape there; or, if the pipe should be 
placed in the A section, it would result in 
leading more current to the cable, and 
therefore make the escaping current in 
the B section greater in volume. As ex- 
plained before, an insulated cable would 
not receive or deliver any current. 

An iron pipe outlet constitutes still 
another danger; should by any chance 
there be a sudden fluctuation of current in 
the trolley line, where might be a spark 
at this outlet—for owing to dirt and other 
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substances the cable only makes contact 
with the iron pipe in spots—and as few 
conduit systems are entirely free from gas 
this spark might be the cause of a very 
serious explosion. In at least one case 
investigated by the writer this is precisely 
what took place, as the foreign current in 
that case was great enough to leave its 
marks on the cable sheath. 

Referring to Fig. 44 again, if we were 
to connect the cable to the track in the A 
section as shown, and again bond it at the 
B section, the cable would be helping the 
track to carry the difference in current 
represented by 250 and. 500 volts, re- 
spectively, which might be in this case 100 
amperes. Should, however, the bond wire 
be omitted in the A section and applied in 
the B section, then the escape indicated 
by the arrows would be neutralized by the 
bonding wire. In order to prevent elec- 
trolysis, however, it might be necessary to 
connect the cable to the track at intervals 
of every mile or even half-mile, till the 
danger is past which will be when the ca- 
ble changes its route. 

In testing cables for leakage of this 
kind use a Jow-reading voltmeter and make 
tests at every manhole, both to the tracks 
and to the surrounding pipes, beginning 
at the outer end of the cable first, where, 
if more than 10 volts difference of poten- 
tial is found, connect to the track or 
other pipes. This may remove most of 
the stray current from the cable sheath, 
but if it does not, connect to the track or to 
other pipes wherever more than five volts 
difference is found, and in this way most 
of the trouble from electrolysis can be pre- 
vented. These tests should be repeated 
every few months, as the resistance of the 
track is constantly changing. There 


should also be some arrangement with the 
railway companies to induce them to keep 
their tracks properly bonded, which they 
are generally willing to do if properly ap- 
proached on the subject. If they refuse, 
then recourse may be had to the city 
authorities or the courts, but the law in 
some states is rather hazy on this subject 
and legal action should be avoided if pos- 
sible. 

If the conduit is of stone, cement, wood 
or tile, while iron pipe outlets are used, 
wrap the pipe in tarred burlap to keep it 
away from direct contact with the earth, 
or set it in cement, or in a wooden box 
tarred inside and out. This will prevent 
heavy grounding at any one spot and dis- 
tribute the leakage more equally, besides 
doing a great deal to keep it away from the 
cables altogether. 

Small exchanges are sometimes more 
liable to trouble of this kind than larger 
ones, as trolley roads in small towns are 
more cheaply built and have fewer cars, 
making, therefore, greater fluctuations of 


current. 


ELECTRICAL REVIEW 


THE INDEPENDENT TELEPHONE CON- 
VENTION. 


THE FORTHCOMING MEETING OF THE INDE- 
PENDENT TELEPHONE ASSOCIATION OF 
THE UNITED STATES OP AMERICA, AT 
BUFFALO, N. Y. 


As already announced, the fifth annual 
meeting of the Independent Telephone As- 
sociation of the United States of America 
will be held in the city of Buffalo, N. Y., 
on June 11, 12 and 13, 1901. The pro- 
gramme in full is as follows: 


Tuesday, a. M.—Reception of delegates, 
distribution of badges, tickets, etc., 
at headquarters, Iroquois Hotel. 


Tuesday, noon—Opening of the conven- 
` tion in the banquet room of the City 

Convention Hall, corner Virginia 
street and Elmwood avenue. 
Address of welcome, Hon. Conrad 
Diehl, Mayor of Buffalo. 
Response, by James M. Thomas, of 
Cleveland, president Independent Tel- 
ephone Association of the United 
States. 
Annual address by the president 
of the association, Hon. James M 
Thomas. 


Tuesday afternoon—Inspeetion of exhibits 
made by manufacturers, in connec- 
tion with headquarters at Iroquois 
Hotel. 


Wednesday, 10 A. M.—Second session of 
the convention, at Convention Hall. 
Paper by Hon. S. P. Sheerin, New 
Long-Distance Telephone Company, 
of Indianapolis ; subject, “Village Ex- 
changes and Farmers’ Lines.” 
Discussion by J. B. Ware, of People’s 
Telephone Company, Detroit, Mich., 
and T. J. Fricker, of Ashtabula Tele- 
phone Company, Ashtabula, Ohio. 
Paper by Chas. E. Wilson, of Key- 
stone Telephone Company, Philadel- 
phia; subject, “Independent Tele- 
phone Development East of the Alle- 
ghenies.” . 
Discussion by C. E. Stinson, Roches- 
ter Telephone Company, Rochester, 
N. Y., and Senator C. W. Kline, of 
Hazelton, Pa., president Inter-State 
Telephone and Telegraph Company 
of Pennsylvania. 

Paper by L. W. Stanton, Cleveland, 
Ohio; subject, “Exchange Service.” 
Discussion by convention at large. 
Reports from various states, and other 
business. 

Wednesday afternoon—Inspection of ex- 
hibits by manufacturers, in connec- 
tion with headquarters at Iroquois 
Hotel. 

Pan-American Exhibition and Niag- 
ara Falls. 7 

Thursday, 10 a. M—Third session of the 
convention, at Convention Hall. 
Reading of paper by H. D. Critch- 
field, general counsel Cuyahoga and 
United States Telephone companies, 
Cleveland, Ohio; subject, “Legisla- 
tion and Litigation.” 
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Discussion by Ed. Kibler, of Newark 
Telephone Company, Newark, Ohio, 
and C. S. Bash, Home Telephone 
Company, Fort Wayne, Ind. 

Reading of paper by E. B. Fisher, of 
Citizens’ Telephone Company, Grand 
vs Mich.; subject, “Bell Meth- 
ods. 

Discussion by Geo. W. Beers, of Na- 
tional Telephone and Telegraph Com- 
pany, Fort Wayne, Ind., and W. A. 
Bisbee, of Georgia Telephone and 
Telegraph Company, Savannah, Ga. 
Election of officers and unfinished 
business. 

The present officers of the association 
are James M. Thomas, president, Cleve- 
land, Ohio; H. C. Young, first vice-presi- 
dent, Columbia, Pa.; C. E. Stinson, sec- 
ond vice-president, Rochester, N. Y.; H. 
E. Teachout, third vice-president, Des 
Moines, Iowa; S. P. Sheerin, secretary and 
treasurer, Indianapolis, Ind.; R. F. John- 
son, first assistant secretary, Saginaw, 
Mich.; Sam. E. Wayland, second assist- 
ant secretary, Scranton, Pa. 

The following gentlemen form the mem- 
bership of the advisory board: James M. 
Thomas, Cleveland, Ohio; S. P. Sheerin, 
Indianapolis, Ind.; Hugh Doherty, Bluff- 
ton, Ind.; E. B. Fisher, Grand Rapids, 
Mich. ; W. H. Durin, Cedar Rapids, Lowa; 
W. B. Seaton, Ashland, Ky.; Geo. W. 
Beers, New York, N. Y.; H. D. Critch- 
field, Mt. Vernon, Ohio; Sam. E. Way- 
land, Scranton, Pa. 

At a recent meeting of the advisory 
board of the association, held in Chicago, 
the following resolution was unanimously 
adopted : 

Resolved, That no company will be en- 
titled to admission to the coming annua! 
convention of the Independent Telephone 
Association of the United States, at Buf- 
falo, and to participation in its proceed- 
ings, reports, advantages, etc., save those 
who shall have paid at or before the open- 
ing session, on the eleventh of June, their 
annual membership fees for the associa- 
tion year of 1901-02, which said fees 
shall be at the rate of two cents per tele- 
phone for each telephone station repre- 
sented, and two cents per mile for each 
pole-mile of toll lines represented. 

As can be seen from an inspection of 
the programme above, the subjects for dis- 
cussion at this convention are of much im- 
portance. The subject “Village Exchanges 
and Farmers’ Lines” is one that has not 
met with the recognition to which it is 
justly entitled. Every step that is made 
to extend further the field of telephone 
service is of great benefit to the industry 
at large, to the general public and, inci- 
dently, to all connected in any way with 


telephony. The telephone line which once - 


feels its way across country never comes 
down, and in time grows to be perhaps an 
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important connecting link in the web of 
communication lines that ic rapidly spread- 
ing over the country. 

The important subject of “Independent 
Telephone Development East of the Alle- 
gheny Mountains” will come in for its 
just share of attention. So far, the great 
bulk of independent telephone work has 
been done in the middle regions of the 
United States, and in the district between 
the Allegheny Mountains and the Missis- 
sippi River. For many reasons the estab- 
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same time produce matter -that can not 
fail to be of significance and importance. 

Like other conventions meeting in Buf- 
falo and its vicinity this summer, the In- 
dependent Telephone Association will en- 
joy the advantages of the Pan-American 
Exposition and that perennial watering- 
place, Niagara Falls. The telephone ex- 
hibits at the Pan-American Exposition 
are practically completed, and are among 
the most notable of the displays in the 
electrical section. 

From indications already received, and 
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Jacksonville Telephone Company 
Rebuilding. 

In the recent fire which practically 
wiped out the city of Jacksonville, Fla., 
the Jacksonville Telephone Company suf- 
fered a heavy loss. Its central office, 
switchboard, wires, cables and telephones 
were completely destroyed and the estimate 
of Mr. W. M. Shine, president and general 
manager of the company, is that 400 tele- 
phones were destroyed and that the gen- 
eral loss foots up about $30,000. While 
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lishment of independent systems in the 
seaboard cities is more difficult, but it is 
hoped that the discussion will bring out 
new light on this important matter. 

The very important subject of “Legis- 
lation and Litigation,” in the various as- 
pects of these as applied to the work of 
telephone companies, will be ably dis- 
cussed, the names of the members selected 
for this purpose being a sufficient guaran- 
tee of the value of the discussion that will 
ensue. The wise provision of nominating 
members to take up the discussion of cer- 
tain subjects with which they are familiar 
will insure interesting meetings, limit the 
time devoted to discussions and at the 


especially on account of the pressure for 
engagement of hotel accommodations in 
Buffalo, it-is believed that this convention 
will be the largest in the history of the 
association. 


Proposed Telephone Improvements 
in Vienna. 


A plan is now being considered by the 
Austrian Ministry of Commerce by which 
every house in Vienna may have a small 
telephone central and interior communica- 
tion, the central being connected with the 
outside loca] and long-distance wires. As 
Vienna is built on the flat system and there 
are rarely less than 20 families to a house, 


. the house central will be in charge of the 


porter and the cost for each telephone in 
the apartments will be only $12 per year. 


the wreckage is being cleared away new 
cables, poles and equipment have been or- 
dered by telegraph and a switchboard 
selected. Temporary quarters for the com- 
pany have been selected and it is expected 
that regular business will be begun within 
a few months, when the rebuilding of the 
plant will be completed. 
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New Power-House in Williamsport. 


If present plans are carried out an elec- 
tric power plant will be built in Williams- 
port, Pa., at a cost of $150,000 to furnish 
power for electric traction and lighting. 
Plans for the new building are now being 
drawn and it is believed that the plant 
will be a model in all respects. The three- 
wire system will be used. 
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BY KEMPSTER B. MILLER. 


In Fig. 25 is shown a distributing 
board which is happily a rel.c of the past, 
but which, in its day, was distinctly 
superior to others and may be said to have 
served its purpose well. ‘This picture was 
taken from the inside of the distributing 
board which was in the form of a hollow 
square, one corner of which is shown. This 
accommodated about 4,000 lines entering 
the old Bell exchange at the corner of 
fourth and Pine streets, in St. Louis. 
The line wires were practically all aerial 
and were brought to a large tower at the 
top of the exchange building; they were 
then led down in suitable cables, as shown 
in this picture, which cables were fanned 
out for attachment to the clips on the 
upper portion of the distributing board. 
In the same manner the switchboard 
cables were led up to the lower set of clips 
on the distributing board. Connection 
between any line wire and any switchboard 
wire was then completed by means of the 
jumper wires, as readily seen. 

It is the object of modern distributing 
boards to do away with the confusion in 
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(Fig. 26) shows the switchboard side of 
the distributing board of the present main 
exchange of St. Louis, which exchange 
takes the place of the old exchange, the dis- 
tributing board of which was just shown. 
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Fic. 25.— OLD Str. Lours DISTRIBUTING BOARD. 


The switchboard cables may be seen lead- 
ing up from beneath. They are fanned 
out to the lightning arrester terminals 


- — 


-< A Po aue S- ~ . 
i APF OAUGRR. CORP =e o T T 


> 


Vol. 88—No. 23 


resters contain a device which will open 
the line and ground it if an extraneous 
current of sufficient intensity to be con- 
sidered dangerous comes in over the line. 
Such currents are termed sneak currents, 
and would do great damage but for these 
little protectors. The protectors also in- 
clude static arresters, by means of which 
a high-potential current is caused to 
jump to ground rather than go on through 
the intricacies of the switchboard. The 
jumper wires are led from the terminals 
on this side of the distributing board 
through iron rings, some of which may 
be seen at the extreme left of the picture 
and to the line side of the distributing 
board, a view of which (Fig. 27) is now 
shown. The terminals on this side are 
arranged in horizontal rows, and the 
Jumper wires coming from the line side, 
after passing through their respective 
rings, are led up or down, as the case may 
be, to the particular horizontal row on 
which the desired terminal exists, and are 


. then led along the corresponding hori- 


zontal row on which the desired terminal 
exists, and are then led along the corre- 
sponding horizontal shelf to the proper 
terminal. The cables leading in from the 
street are permanently connected to 


Fic. 26.—TneE New DISTRIBUTING BOARD AT THE St. Louris EXCHANGE, I. 


these jumper wires and to lead them as 
far as possible in parallel directions ın 
their courses from the line to the switch- 
board sides of the frames. My next view 


shown on the right-hand portion of the 
board, these terminals being omitted from 
the left-hand portion, which latter portion 
is reserved for future growth. These ar- 


these horizontal rows of terminals and 
may be seen coming in at the bottom por- 
tion of the board through the trap door 
in the floor. 
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The next view (Fig. 28) shows a Kel- 
logg distributing board, this particular 
one being that at the Pittsburgh exchange 
already referred to. The peculiar feature 


of this board is that the line and switch- 


Fie. 28.—KELLoGG DISTRIBUTING BOARD. 


board terminals, instead of being arranged 
on opposite sides of the framework, as on 
the board just described, are arranged on 


alternate vertical strips, there being a 


strip of switchboard terminals and then 
a strip of line terminals, and so on. The 


arresters in this case are put on the cable 
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heads, which may be seen in the rear of 
the view. Jumper wires are led up or 
down from the -respective line terminals 
through the large iron rings seen at the 
bottom and top of the board, and then 


horizontally to the proper strip of line 
terminals, and then up or down to the 
proper terminal on this. The cables from 
the cable heads in the rear are led up to 
the line strips from beneath, as clearly 
shown, while the cables leading to the 
switchboard may be seen in the iron run- 
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ning frame at the bottom of the picture. 
I have had a few slides prepared repre- 
senting in detail parts of the apparatus 
used in some of the latest Kellogg ex- 
changes. I show here (Fig. 29) a sub- 


Fre. 29.—Hoox SWITCH. 


scriber’s automatic switch-hook with the 
receiver upon it. The next picture ( Fig. 30) 
shows the same hook with the receiver re- 
moved. It will be seen that the long 
lever serves to bend the central spring into 
engagement with the lower or upper set 
of springs according to whether the tele- 
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phone is in use or not. This accom- 
plishes the changes of circuit by which 
the operator is automatically called and by 


which she is later given the signal to dis- 
connect, which changes are made, of 
course, entirely without the volition or 
knowledge of the subscriber. 
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springs. I may say, in passing, that all 
contacts in the best relays of this de- 
scription are made of platinum. These 


relays are about one and one-quarter 
inches in diameter, and the shells are of 
soft iron about one-eighth inch thick. 

In the latest Kellogg exchanges the 
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Passing on to the central office, I will 
show (Fig. 31) a strip of line relays sim- 
ilar to the ones used in the Pittsburgh ex- 
change. These relays are mounted 20 per 
strip, as shown. 

The next cut (Fig. 32) shows a single 
line cut-off relay. The magnet of this 
is enclosed in an iron shel] which forms a 
portion of the magnetic circuit. The 
armature of this relay, when attracted, 
causes the two long springs to break con- 
tact with the lower springs, and to 


make contact with the two upper A 


is 


= eee r > 
“Se e Larr 
i > Ea. S . a 
> Ja ee TAN 
PS 2a we a 


Saeed 
ey - 


a 
a. 


:. p> rf 0 e 


Vol. 388—No. 23 


line and cut-off relays are mounted side 
by side on the same strip. The view (Fig. 
33) shows such a strip containing 20 of 


Fie. 82.—SINGLE Cut-Orr RELAY. 


each relays, the line relays being the 
smaller of the two. This strip represents 
a unit of 20 lines, which unit is carried 
throughout the entire scheme of wiring 
in the central office. The next illustra- 
tion (Fig. 34) shows the opposite side of 
this relay strip, showing the connecting 
wires from the various terminals. These 
terminals pass through walls in the iron 
mounting strip and are readily accessible 
for soldering in the wires. In mounting 
the line and the cut-off relay in such close 
proximity, many of the wires which would 
otherwise have to be formed up in cables 
are reduced to the short, stiff bare wires 
clearly shown in this picture. 

Coming now to the line signals them- 
selves, in Fig. 35, I show a strip of drops, 
these being mounted on one-half inch 
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centres so as to correspond to the spacing 
of the jacks. These were used before the 
adoption of the line lamp signals by the 
Kellogg company, a strip of which signals 
is shown in Fig. 36. 

This strip is formed from a single piece 
of hard rubber about 10 inches long and 
one-half inch thick. The lamps, one of 
which is shown in the front of the view, 
are so arranged as to slide into their 
sockets between the jack springs in such 
manner as to make the proper circuit con- 
nections. In front of each lamp is a lit- 
tle lens, usually of opalescent glass, this 


: lens being carried in a spun brass cap. 


The advantages of the line lamp signal 
over the old form of mechanical signals 
are obvious, the principal ones being the 
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absolute freedom from complexity, cheap- 
ness, and the fact that they may be re- 
moved instantly if found defective and re- 
placed by good ones. A defective line 
lamp may be taken out and another one 
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the line springs and the rearwardly pro- 
jecting lugs from the sleeve contacts. 
This rear strip is reinforced by a heavy 
brass strip, into which the screws hold- 


at oe 
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Fie. 35.—Strie or Drops. 


substituted in less than one-half minute. 
Another beauty of the linelamp is that when 
it is out of order it may be thrown away, 
which is much easier than repairing a 
mechanical drop. These lamps usually 
operate at 20 or 24 volts, take about one- 
quarter ampere and give approximately 
one-third candle-power. The calculated 
life of these lamps, with their present de- 
gree of perfection and with the average 
rate of use, is about 30 years, but, of 
course, this figure remains to be verified 
by actual service, for unfortunately the 
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telephone business is not yet old enough 
to prove the statement. 

I now show (Fig. 37) what is by all 
odds the most important piece of ap- 
paratus in a telephone exchange—the 
spring jack. This is a strip of the two- 
point jack already referred to, and it will 
be seen that they are mounted 20 to a strip 
on spaces corresponding to those of the 
lamp jack. The same jack is used for 
both answering and multiple. This strip 
is built up of hard rubber, brass and 
German silver, the front being a solid 
piece of hard rubber, slightly over 10 
inches long, and drilled for receiving the 
sleeve contacts. The rear of the strip is 
a piece of hard rubber milled to receive 
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particular strip the jacks are on one-half- 
inch centres, the strip being seven-six- 
teenths inch high. The spacing with this 
same construction is readily reduced to 
three-eighths inch. Where a smaller spac- 
ing than this is required, as in a board of 
extreme size, a somewhat different con- 
struction would be used. 

I have spoken throughout the evening 
of cords and plugs, with the details of 
which some præent may not be familiar. 
The next picture (Fig. 38) shows one of 
each, the plug being cut away to expose 
the method of attaching the cord, the 
cord having its various layers removed 
to better show its construction. This plug 
has two contact points instead of three, 


as described in connection with Western 
Electric or Bell system. It will be noticed 
that the two strands of the cord are com- 
posed of twisted tinsel, over which a wrap- 
ping of floss silk and a braid of cotton are 
placed. Thus insulated, the two con- 
ductors are bound together by a wrapping 
of cotton, after which they are enclosed 
in a spiral of brass wire for protection. 
Over the spiral of wire are placed two 
layers of linen braiding throughout the — 
entire length of the cord, and for about 
10 inches back of the plug a third rein- 
forcing layer is put on. These cords vary 
in length, according to the size of the 
multiple board, this length being anywhere 
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from 36 inches up to nearly 100 inches. 
The next view (Fig. 39) shows a strip 
of 10 supervisory relays, these relays being 
the ones used in connection with the cord 
circuit for controlling the supervisory 
lamps. These are ironclad, being made 
in the same shell as is used for the cut-off 
relay. The armature, a disk of iron about 
one and one-quarter inches in diameter, is 
suspended in front of the poles of 
the electromagnet by a thin leaf spring. 
The working parts of the relay, including 
the armature and contact pointe, are en- 
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closed in a brass cap, which cap locks on 
the shell with a bayonet joint. 

The next and last view (Fig. 40) shows 
a few of the cables used in switchboard 
work, as they are formed up in the factory. 
Some of these are made from standard 21 
and 41-pair cables in long lengths, with 
their ends formed and laced to fit the 
particular portion of the switchboard for 
which they are required. Some of the 
other cables are formed up by hand, exact- 
ly as shown, directly from the insulated 
wire, which is usually twisted in pairs. 
These cables, as you will see, remind one 
more of diagrams of nervous systems, 
sometimes seen in medical books, than any- 
thing else I can think of. 

The design of telephone switchboards 
and apparatus is a matter requiring atten- 
tion to almost infinite detail. Besides hav- 
ing a knowledge of the requirements of 
telephone service and a thorough apprecia- 
tion of the engineering problems involved, 
the designer must have a peculiar faculty, 
which has been termed “telephone sense.” 
Ability to distinguish between apparatus 
and circuits that will work successfully in 
practice from those that will work only 
in the laboratory is not acquired by all; 
and the problems are so remote from those 
of other branches of electrical engineering 
that it is seldom that precedent taken 
from other branches can be found. 

Those who have the best interest of the 
telephone business at heart are now de- 
signing their apparatus and circuits on the 
basis that telephone systems in small 
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villages must have as good transmission as 
those in the largest cities, with the idea in 
view that in the future the whole conti- 
nent will be one vast telephone exchange, 
the various large cities being the main 


offices, the long-distance lines the trunk 


lines between them, and the small villages 
the branch exchanges. 

I regret that time, together with a lack 
of definite information, prevents me from 
treating of Dr. Pupin’s recent invention, 
but this subject is one of such apparent 
importance that to devote less than a whole 
evening to it would be to do both the in- 
ventor and the audience an injustice. 


Anticipating Inventions. 

To THE EDITOR oF THB ELECTRICAL REVIEW: 

Applicants for patents are usually so 
discouraged by the rejection of claims on 
a prior patent that they drop the case. 
unless arguments and amendments are of 
advantage. Sometimes, however, the ear- 
lier patent is for substantially the same 
invention, in which case an expedient may 
be adopted which is too often overlooked. 
I thought it would be well to call the at- 
tention of manufacturers, inventors, and 
patent solicitors to the expedient of buy- 
ing up patents that stand in their way. 
The earlier patentee may have been unsuc- 
cessful in introducing his invention into 
practice, not because of any demerit of the 
device, but because he has not had the 
proper facilities, and as a consequence he 
is apt to be willing to dispose of his rights 
at a reasonable figure. On one occasion of 
note in my experience, the patent upon 
which claims were rejected was owned by 
a company which had not paid its state 
taxes for two years. That patent, there- 
fore, cost only $1,300, including taxes. 
In another instance a company wanted to 
pigeon-hole a new system and the United 
States patents were sold at $15,000 and the 
foreign at $15,000—a small sum in com- 
parison with the loss which would have fol- 
lowed by a new competitor in the field. 
In another case a manufacturer owned a 
patent, but by manufacturing he would 
infringe a second patent. He knew 
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that he infringed, and therefore 
willingly paid $3,000 for the patent. 
There are cases where the patents in- 
fringed have been bought at a few hun- 
ared dollars instead of a few thousand. It 
all depends upon the lowest figure the 
earlier patentee is willing to accept. In 
conclusion, let the applicant for a patent, 
as a last resort, appoint his solicitor to 
obtain an offer from the patentee whose 
patent is cited by the “Patent Office as an 
anticipation of claims. Should the appli- 
cant be a manufacturer or associated with 
capital, and able to afford an investment, 
he may conclude that he is fortunate if the 
patent is not vet introduced and is not 


Fig. 38.—CokD AND PLUG IN Secrion. 


heaping up piles of money to the inventor. 
Eywarb P. THOMPSON. 
New York, June 3. 
ae 
The Automobile Club of America. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 
Referring to the proposed test of the 
Automobile Club of America from New 
York to Buffalo, next fall, there seems to 
be some misunderstanding on the part of 
the press as to the facts in relation to the 
Technical Committee of the automobile 
club, in relation to this matter. The Tech- 
nical Committee prepared all the general 
rules and regulations for this test and 
turned them over to the Board of Govern- 
ors, who have approved them. ‘The com- 
mittee then decided, as five out of the eight 
members of the committee were manufact- 
urers and would practically have entries in 
the test, that in order to avoid criticism 
it would be wiser to request the club to 
put the actual charge of running the test 
under the supervision of a special com- 
mittee, free from any manufacturers’ 
interest, in order to avoid criticism on the 
part of any manufacturer who was, or was 
not, represented on the committee. In 
compliance with the request of the Tech- 
nical Committee, made at the suggestion 
of the Technical Committee, and at the 
special request of the chairman thereof, 
the Board of Governors have appointed a 
committee of three to take charge of it, 
who are entirely disinterested from any 
manufacturers’ interest. This committee 
is composed of Messrs. W. M. Power, W. E. 
Scarritt and Harlan W. Whipple. 
C. J. FIELD, 
Chairman Technical and Contest Com- 
mittee. 
New York, May 27. 
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News from Great Britain. 


HE DECISION of the Board of 
Trade as to the revision of the clec- 
tric lighting regulation which had 

previously enabled a recalcitrant consumer 
to refuse consent to a change in his volt- 
age except upon his own terms (see the 
ELECTRICAL Review for April 13), prac- 
tically gives the supply companies and 
others supporting them all that was asked 
for. The new rule still provides that no 
change in the standard voltage—+z. e., the 
voltage at which supply was first given— 
shall be made without the acquiescence of 
the customer, but the privilege the “under- 
takers” get which was not so formerly is 
a right to appeal to the Board of Trade 
in the event of an unreasonable refusal, 
and if the Board itself is unable to settle 
the point a single arbitrator may be ap- 
pointed who, deliberating under the Ar- 
bitration Act, shall give a final decision. 
The alteration in this particular regula- 
tion involves a slight modification of the 
previous one, but as the matter now stands 
another “official obstruction” to electrical 
progress has disappeared. A sad event in 
connection with this inquiry is the sudden 
death, a couple of days ago, of Sir Courte- 
nay Boyle, under whose superintendence 
the problem has been solved. Another 
instance in which the public has been done 
a good service by the much abused Board 
of Trade, is in a reduction of the maxi- 
mum tariff allowed in electric lighting 
provisional orders. Hitherto, any provi- 


sional order has enabled the holders of it 


to charge up to eightpence per unit for cur- 
rent, but this is now to be reduced to six- 
pence, a price which is more than sufficient 
in a large majority of undertakings. 


The chief feature of the annual exhibi- 
tion of the Automobile Club of Great 
Britain and Ireland, which was held from 
May 4 to 11, was the increased number of 
home-made vehicles. As usual, electrically 
driven cars were in a rather striking 
minority, but less so than previously. It 
is remarkable what a void there is in the 
market over here in the matter of elec- 
trical motor cars, and although, thanks to 
one or two pushing agencies, we have some 
of American make, the fingers on one hand 
are about enough to record the British 
manufacturers. Nevertheless, every year 
shows an important advance, at any rate, 
as regards quality, on its predecessors and 
we must feel satisfied that this is so. As 
to the motor trade generally, the unani- 
mous verdict was that the present exhibi- 
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tion was the finest collection of motor ve- 
hicles ever brought together in Great Brit- 
ain, and the great and inereasing demand 
for this means of locomotion was exem- 
plified by the superabundance of Conti- 
nental and American firms who exhibited. 
Nobody is working harder for the good of 
the cause than the automobile club men- 
tioned above and its latest move is to in- 
vite some 400 or 500 councillors from all 
over the Kingdom to a gigantic demonstra- 
tion of cars of all descriptions, in order to 
illustrate to them that mechanical locomo- 
tion is not the terrible monster some of the 
rural governing bodies seem to imagime. 
The fact that all the cars taking part in 
the demonstration will be lent free of 
charge shows a commendable esprit de 
corps. 


Such proportions are the proposals to 
build underground electric railways in and 
about London now reaching, that it has 
been found necessary to appoint a Parlia- 
mentary Committee to consider these var- 
ious schemes. The primary function of 
this committee is to hear evidence bearing 
upon the question as to whether the pro- 
posed routes are best calculated to meet 
the demands of present and future traffic. 
Of course, this body and Lord Rayleigh’s 
connnittee, which was appointed some time 
ago (see the KxvecrricaL Review for 
April 18) to inquire into the vibration 


trouble, will work hand in hand, and noth- 


ing will be done in the matter of vibration 
and compensation until the latter commit- 
tees report is submitted. A somewhat re- 
liable forecast of the likely nature of this 
is afforded by a memorandum which has 
been handed in to the first-named com- 
mittee, in which it is stated that Lord 
Ravleigh’s committee is of the opinion 
that vibration was experienced in a num- 
ber of instances. Their experiments have 
shown this to be due to the fact that a 
large proportion of the weight of the Cen- 
tral London Railway locomotives is not 
borne on springs and, further, that the 
rails are not sufficiently rigid. The Cen- 
tral London Railway Company itself has 
ordered a new type of locomotive from 
America, and upon the results of these 
trials the committee's recommendations as 
to what shall be done in this particular 
case and also what features shall be intro- 
duced in new lines will, to a large extent, 
depend. For the present session alone no 
less than eight bills have been deposited 
for absolutely new underground lines in 


and near London, besides a few seeking 
extension of present lines, and, with sev- 
eral others at present under construction, 
it has at last been realized that electric 
traction is to play an important part in 
London's future locomotion. 


Now that the 1900-1901 session of the 
Institution of Electrical Engineers has 
terminated, the council and members alike 
may look with pleasure upon the results 
of the local centre innovation which was 
started last November. Up to the present 
there are local sections of the Institution 
in Glasgow, Dublin, Manchester, Birming- 
ham and Neweastle-on-Tyne. The idea of 
holding meetings of the members of the 
Institution residing in these towns and th 
appointment of committees to manage 
them has brought forth numerous valua- 
ble papers and discussions which other- 
Wise we should not have had the benefit of. 
For one thing, the authors would probably 
not have come all the way to London to read 
them, and, further, the list of submitted pa- 
pers for the London meetings is so large that 
there would not have been sufficient time 
to read them all. It goes without saying 
that these sectional meetings keep the 
members in the provinces in close touch 
with one another, and the system can not 
be extended too largely in suitable dis- 
tricts. For a first and trial session the 
results are highly pleasing. The increas- 
ing importance and influence of our In- 
stitution are further emphasized, inasmuch 
as there are now local centres at Cape 
Town, South Africa, and Calcutta, India. 


The bill for the extra high-speed mono- 
rail line between Liverpool and Manches- 
ter, mentioned in my notes on May 11, has 
succeeded in forcing its way through one 
of the most critical stages of Parliamen- 
tary procedure; viz., a House of Lords 
committee, and the rest of Mr. Behr’s work 
should be an easy task. 


“The first international exhibition of the 
Twentieth Century” (international with- 
out one of the largest countries in the 
world, t. e., the United States) was duly 
and fittingly opened to the public on May 
2. “In the name of the King I have the 
honor to declare the Glasgow Internation- 
al Exhibition open and to express His 
Majesty's best wishes for its success.” 
These were the words by which the Duke 
of Fife performed the deed on a day when 
Glasgow had given itself up to holiday 
making. 
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The electrical features are, of course, 
numerous, to say the least. Before saying 
a few words about these, however, I would 
like to mention that, in opposition to the 
Glasgow Corporation service, the National 
Telephone Company is offering exhibitors 
a telephone service for one penny 
per call, for which they can be put 
into communication with any of the 
company’s Glasgow subscribers. Connec- 
tion with the trunk lines is also made on 
payment of the ordinary fees. A large ex- 
change has been equipped in the buildings 
by the National company, and, altogether, 
exhibitors will have no more difficulty in 
transacting their business here than if they 
were at their own offices. 


All English electrical firms of note are 
represented in one section or another and 
there is very little difference in the nature 
of the goods shown to those exhibited by 
the same firms at Paris. One exhibit of 
more than ordinary interest was that of 
the Carver Looms, Limited; viz., elec- 
trically controlled looms weaving figured 
fabrics without the use of cards, the re- 
production of the figure being effected 
from a single metallic sheet bearing the 
design. Printing by electricity without 
ink was also exhibited, but, so far, the 
trade has failed to appreciate this method. 
Although neither the United States nor 
Germany has a spccial section, a good 
display of goods from both countries is 
made at the stands of various agents in 
the English section, and both are probably 
as Well served here as elsewhere. One of 
the prettiest night attractions is an il- 
luminated water-weir, erected, curiously 


enough, by Messrs. J. & J. Weir, of Scot- 
land. In a superficial notice of this sort, 
none of the other sections calls for much 
comment, as very little of a startling new 
character is on view. The exhibition, as 
such, is a model of perfection, and every 
one within reach of it who does not pay 
it a visit will miss probably one of the most 
instructive sights of the Twentieth Cen- 
tury. A. W. 
London, May 22. 


-dbo 


No Licenses Required for Electro- 

mobiles. 

By a decision of Corporation Counsel 
Whalen, of New York, it has been de- 
cided that owners or operators of electro- 
mobiles in New York city, excepting only 
those used for public hacks, trucks or other 
vehicles for hire, need not obtain licenses. 
The decision was rendered in answer to a 
letter which Mr. Whalen received from 
the police commissioner asking for a defin- 
ite opinion, so that the controversy which 
has existed for some time between the 
police and the chauffeurs should be ended. 
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International Association of Municipal 


Electricians. 


At a meeting of the executive com- 
mittee of the International Association of 
Municipal Electricians, held in Philadel- 
phia June 1, the following programme of 
papers to be read at the sixth annual con- 
vention of the association, which will be 
held at Niagara Falls, N. Y., on Septem- 
ber 2, 3 and 4, was selected: 


“The Need and Value of a Set of Rules 
for Outside Construction.” P. H. Trout, 
Jr., Lynchburg, Va. 

“Underground Electrical Construction 
from a Municipal Standpoint.” Edward 
F. Schurig, Omaha, Neb. 

“The Protection of Fire and Police Tel- 
egraph Wires from High-Tension Cur- 
rents and Lightning.” W. M. Petty, Ruth- 
erford, N. J. 

“Improved Storage Battery for Munici- 
pal Purposes.” J. W. Aydon, Wilming- 
ton, Del. 

A paper will also be read by a well- 
known electrical engineer, dealing with the 
advisability of placing high and low-poten- 
tial conductors in the same conduits and 
manholes. 

The committee consists of Morris W. 
Mead, president, of Pittsburgh, Pa.; John 
W. Aydon, Wilmington, Del.; Adam 
Bosch, Newark, N. J.; Frank P. Foster, 
Corning, N. Y., and Frank C. Mason, of 
Brooklyn, N. Y. 

After adjournment the committee called 


on Chief Walker, of the electrical bureau 
of Philadelphia, and secured from him a 
partial promise to appear at the coming 
meeting of the association and give the 
members a talk on “The Lights and Shad- 
ows of Municipal Experiences from a 
Municipal Standpoint.” 

The Municipal Electricians now have 
representatives in 110 American: and 
Canadian cities, and are in a growing and 
flourishing condition. Special arrange- 
ments have been made by all the leading 
railroads for special rates which will per- 
mit the members of the association, their 
families and friends to attend the associa- 
tion meeting at Niagara Falls, N. Y., Sep- 
tember 2, 3 and 4, and at the same time 
visit the Pan-American Exposition. Spe- 
cial arrangements for their entertainment 
have been made by Mayor Butler and 
Chairman Donohue, of the executive com- 
mittee of the association. 

se. seer 
Wireless Telegraphy on the Great 
Lakes. 

The officers of the Pere Marquette 
Transportation Company are planning to 
furnish all the vessels of that line (seven 
in number) with Marconi wireless tele- 
graph instruments to enable communica- 
tion to be made with the vessels while on 
the lakes. The company had intended to 
adopt homing pigeons but it was after- 
ward determined to use wireless teleg- 
raphy. 
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Shad and Salmon Slaughtered by 
Electrical Men. 


An annual shad dinner to his friends 
has become one of the regular kindly 
events given by Mr. C. E. Trump, of Phil- 
adelphia. Mr. Trump’s friends arrived 
at Philadelphia Tuesda of last week and 
among them were Mr. W. C. Woodward, 
of Providence; Mr. E. B. Baker, of New 
Haven, and Messrs. Charles Cuttriss, W. L. 
Candee, H. Durant Cheever and George T. 
Manson, of New York. Others joined the 
party at Washington Park, where the shad 
were expected, and, after witnessing the 
hauling in of a three-mile net, discussed 
a planked shad dinner never equaled as to 
sweetness of fish in the knowledge of a 
single guest present. ‘There were other 
things, too. Senator W. H. Thompson, the 
owner of Washington Park and many of 
the electrical interests of that part of New 
Jersey, including the electric railway to 
Camden, presented to the lucky guesser of 
the exact date of a coin a magnificent 10- 
pound salmon caught at 1 P. m. that day 
in the net, and the seventh ever caught at 
that point. Mr. Cuttriss, whose duties as 
chief electrician of the Commercial Cable 
Company made him an adept at guessing 
unknown dates and words, captured the 
rare fish. How he got it to New York 
that night and how all the electric car and 
parlor car passengers became acquainted 
with the presence of a fish of uncertain age 
in his possession in a large paper package 
is quite another story, but one that added 
gray hair to the head of the man carrying 
the “dead” fish. It was iced and cooked 
by Mouquin’s, the famous French restaur- 
anter of Fulton street, New York, and en- 
joyed the next day by the New York party. 
Mr. Trump and Senator Thompson were 
toasted, as was the cable expert, who, with 
conductors and passengers arrayed against 
him all the way from Gloucester to New 
York, had, notwithstanding, carried that 
fish to the finish. 

An Electric Railway between Cin- 
cinnati and Toledo. 


Capitalists of Cleveland, Ohio, have re- 
cently secured from the state legislature 
the right to lay tracks along the banks of 
the Miami Canal between Cincinnati and 
Toledo, a distance of 250 miles, for the 
propulsion of canal boats by electric mo- 
tors. The charter gives the incorporators 
of the road the right to place their tracks 
on the canal bank and retain them for 100 
years without any cost, the plan being 
nothing less than a complete electric line 
between the two cities with a full equip- 
ment for passenger and freight service. 
The company is soon to be incorporated 
and will have a capital stock of $2,000,000. 
Among those interested in the project are 
the Everett-Moore Syndicate, M. J. Man- 
delbaum & Company and Mr. William H. 
Lamprecht. = 
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Some New Telephone Apparatus. 


Descriptions and Illustrations of Representative American Telephone Systems, 


be found brief descriptions, with 

illustrations, of some representa- 
tive telephone apparatus. While each 
new year up to now has resulted in the 
bringing out of new systems and appara- 
tus, the tendency for standardization is 
becoming more and more apparent and 
striking ; and it is believed that now Amer- 
ican telephone appliances have reached 
that high degree of perfection when types 
of an inferior character will gradually dis- 
appear, leaving the product practically 
standard in all its parts and dimensions. 
It is of interest to notice that greater and 
greater attention has been paid to the 
detail and finish of these instruments, and 
at the same time those who have observed 
the quotations upon such apparatus have 
noticed that its price has fallen until it is 
now at that happy minimum which se- 
cures the least expenditure for substantial 
apparatus to the purchaser, without, at 
the same time, being so low in price as to 
deprive the manufacturer of his proper 
profit for its construction. 
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Appliances and Novelties. 


ured by the Eureka Electric Company, 
Incorporated, of Chicago. 


This board has 
350 drops installed, and is of the “Ex- 
press” pattern with self-restoring drops, 
also self-restoring clear-outs. The drops 
themselves are self-contained and remov- 
able, and the same features distinguish 
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EUREKA SWITCHBOARD SECTION. 


EUREKA TELEPHONES. 
The accompanying illustration repre- 
sents a section of switchboard manufact- 


the clear-outs and cams. Flashlight 
transfers are employed, the photograph 
giving an excellent idea of the general ap- 


pearance of the board and its appurte- 
nances. 
total capacity of 600 stations. 


The board here illustrated has a 


NATIONAL AUTOMATIC TELEPHONES. 
The advantages of automatic telephone 


systems are too well understood to require 
extended explanation. 


In systems of 
this character the services of operators at 
the switchboards are dispensed with, auto- 
matic apparatus taking their place and 
making connection as desired by the var- 
ious subscribers connected. The instru- 
ment herewith illustrated is intended for 
exchange work and is made by the Nation- 
al Automatic Telephone Company, of Chi- 
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NATIONAL AUTOMATIC TELEPHONE WALL SET, 


cago. The method of operating tele- 
phones of this character is by moving the 
pointer on each instrument over its dial 
to the number desired and turning the 
magneto handle. The connection is en- 
tirely automatic in its character and is ac- 
complished by means of step- -by-step 
switches installed in the central office. 
For the automatic systems it is claimed 
that numerous advantages of privacy and 
accuracy are available and that mainte- 
nance is less expensive than in the case of 
systems requiring switchboard operators. 


184 


A NEW CENTRAL BATTERY TELEPHONE 
SYSTEM. 

The accompanying illustrations show 
the new central battery telephone system 
constructed by the Western Electrical Sup- 
ply Company, St. Louis. 

The construction and workmanship, as 
shown in the accompanying illustration of 
a blank section of a visual-signal multi- 
ple switchboard, is a part of a 3,000-num- 
ber exchange which this company has re- 


| 


| 


2 


j 


_ 
f= 
: 
Beare 


[RON FRAMEWORK OF WESIERN ELECTRICAL SUPPLY BOARD. 
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cently installed. As the illustration shows, 
the workmanship, general appearance and 
finish are of high class. The framework 
is made entirely of iron. 

All the framework of the multiple 
switchboards is of substantial angle-iron 
construction, and of such cross-sections 
and so braced as to be thoroughly rigid. 
All angle irons and braces are held in 
place by bolts and machine screws, thus 
insuring the stability of the board. The 
woodwork on the face and ends is of highly 
polished quarter-sawed oak, thoroughly 
seasoned and very carefully joined. The 
moldings used are of neat design, and the 
general appearance of the board is very 
attractive. 

T'he back of the switchboard is enclosed 
in heavy felt curtains, mounted on sub- 
stantial rollers, with one curtain to each 
section. These serve to keep out dust 
from the rear of the board, and also make 
all parts in the rear of the board readily 
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accessible. The key shelves of each oper- 
ator’s position are hinged separately. 
These shelves are built of three layers, 
which eliminate the possibility of their 
warping. 

The circuit changers, being mounted on 
the under side of this 
shelf, are encased and 
excluded from dust or 
injury. In the upper 
portion of the board, 


and immediately back 
of the iron strips, as 
shown, are mounted 
the visual signals. Im- 
mediately below these 
signals are mounted 
the multiple jacks, 
while the answering 
jacks are mounted in the lower panel di- 
rectly in front of the operator's position. 

Operation of this system is as follows: 
The removal of the receiver from the sub- 
scriber’s telephone hook causes a visual 
signal to appear in view of the operator 
and at the same time lights a pilot lamp 
on the chief operator’s desk, who has super- 
vision of the entire exchange at her desk. 
These signals all remain lighted until the 
operator inserts the answering plug, when 
all lights are extinguished. 

Throwing the listening kev forward con- 
nects the operator with the calling sub- 
scriber and she now asks “What number ?” 


_ Vol. 388—No. 23 
She then inserts the mate plug in the jack 
of the called subscriber and throws the 
lever towards her which rings the bell of 
the desired subscriber. When the con- 
versation is finished and the parties hang 
up their receivers, miniature incandescent 
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BLANK SECTION OF A 8,000-NUMBER VISUAL FIGURE BOARD, WESTERN 
ELECTRICAL SUPPLY COMPANY. 


OP<sRATOR’s LISTENING KEY. 


Jamps burn; showing that the conversation 
ix ended, and the operator disconnects the 
line. A simple and reliable “busy” test 18 
provided, which causes a click in the oper- 
ator’s receiver When a busy line is touched 
with a connecting plug, and the operator 
informs the calling subscriber that the line 
is busy. 

It is claimed that this system requires 
less wiring than others, there being only 
three springs in the multiple jack, which 
reduces the wiring to three-fifths that of 
other systems. The switchboard can be 
used either for local talking battery or 
central talking battery with absolutely no 
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change in the wiring of the board, but in 
either case the subscriber’s call is made by 
lifting the receiver from the hook. With 
the improved method of wiring additional 
sections may be added to multiple boards 
without cutting or splicing the multiple 
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STRIP OF Visual SIGNALS, WESTERN ELECTRICAL SUPPLY BOARD. 
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ELECTRICAL REVIEW 


tems, as shown in the illustration of a 
100-line visual-signal central energy sys- 
tem switchboard, equipped with visual 
signals instead of drops such as are or- 
dinarily used in small magneto call ex- 
changes. This system is a radical depar- 
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STRIP OF ANSWERING JACKS, WESTERN ELECTRICAL SUPPLY BOARD. 


cables. Another feature is that the spring 
jack has no contacts; the insertion of a 
plug automatically shunts out the line 
signal instead of opening the circuit. 
When two subscribers are connected in 
this system, they have a straight connec- 
tion through, there being no relays, con- 
densers, repeating coils or other apparatus 
in circuit, and no ground connections are 
used whatever. 

All the insulation is of pure hard rub- 
ber. On account of using only three 
springs instead of five the springs are 
placed three times the distance apart, 
which permits of the use of heavy and sub- 
stantial insulation. Owing to their sim- 
plicity the jacks are easily repaired. The 
only wear to which the jack is subjected 
is the wear on the shell, and this is de- 
signed in such a manner as to permit of 
replacing it with a new one with the least 
possible inconvenience. It is not necessary 
to remove the entire strip from the board 
to repair one jack. 

The construction is full metallic, and 
will operate equally well on a common re- 
turn or grounded circuit. Boards are 
made in any capacity for either lamp or 
visual signals. This construction has also 
been adapted for small central energy sys- 


ture from other designs of central energy 

boards. It is said to be especially adapted 

for small exchanges, and is simple in con- 

struction, there being no complicated cir- 

cults or apparatus employed. 

THE LAMBERT SCHMIDT TELEPHONE MANU- 
FACTURING COMPANY'S APPARATUS. 


The accompanying illustrations show 
various types of telephone apparatus man- 
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tus is shown in Fig. 1. The base of the 
apparatus contains the switching mechan- 
ism, and on top of this is placed a nickel- 
plated brass cover carrying a support for 
the transmitter and receiver. The middle 
of this double apparatus rests on the top 
of a long projecting hard rubber button 
extending inside the cover. The apparatus 
assembled is shown in Fig. 2. To connect 
with another telephone in the system, the 
receiver and transmitter piece is lifted up 
from the support and the hand knob on 
the side turned, revolving its centre shaft. 
On this shaft are arranged a set of pins 
projecting at different degrees, and, at 
regular intervals, these pins wipe against 
stationary springs fastened to a rack on 
cach side of the shaft. As the microtele- 
phone is removed from the support, the 
button in the centre tube rises, which lets 
fall a clutch on a cog-wheel at the end of 
the shaft, this clutch holding the shaft at 
each are of the pins. On the shaft is an 
aluminum wheel with a numbering strip 
similar to a wheel tire, this strip being 
divided into sections corresponding with 
the arcs described by the pins. Directly 
over this wheel a hole is cut through the 
metal cover, protected by glass, and the 
numbers on the wheels are seen ag the 
shaft revolves. Thus when pin No. 5 is 
brought in contact with spring No. 5, 
this number shows through the glass. The 
springs on the rack are of phosphor bronze, 
and each is connected to a different tele- 
phone in the system. The signaling device 
is a push-button at the side of the cover. 
When the microtelephone is placed on the 
support it presses down the long hard rub- 
ber button in the tube, which releases the 
clutch from the cog-wheel, and the shaft 
is revolved to its normal position by a re- 
versing spring. The rising of this long 


Figs. 1 AND 2.—LAMBERT SCHMIDT INTERCOMMUNICATING TELEPHONE. 


ufactured by the Lambert Schmidt Tele- 
phone Manufacturing Company, New 
York. 

The automatic reset or intercommuni- 
cating desk telephone is an instrument 
designed for the accommodation of 15 sta- 
tions, all similarly arranged. This appara- 


button also cuts in the talking and cuts 
out the bell circuit, and the reverse when 
pressed downward. The cover is removed 
from the base by the withdrawal of two 
small screws set in the upright guides on 
the base. 

The wall type is very similar to the desk 
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type, but arranged so that the hanging up 
of the receiver on the hook releases the 
switching device, in place of the laying of 
the microtelephone across the support as 
described above. 

In Fig. 4 is shown the all-metal type of 
desk telephone, the switching contacts in 
this instrument being concealed and the 
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Fic. 3.—Scumipt WALL SET. 


body of the stand made of heavy metal. 
The coil is mounted on a separate block. 
In Fig. 5 is shown a cross-section of the 
company’s bipolar receiver which possesses 
several points of novelty. The magnet is 
of tungsten steel, the bobbins being wound 
on soft iron cores. The magnet is at- 
tached to the shell by a brass place near its 
poles, thus eliminating trouble from tem- 
perature changes. The head of the re- 
ceiver case is a brass cup, the handle being 
threaded on to the case, as is shown in the 
illustration. The binding-posts are pe- 
culiarly constructed. The body is an arch 
with a partially flat top. Inside this arch 
is a square block, not filling the entire 
space, and with a long threaded pin extend- 
ing through a hole at the top of the arch, 
but not screwed to it; on the contrary, this 
hole allows easy play. A finger nut is 
screwed to this pin and is in position 
directly over the arch. On the opposite 
sides of the arch are two small holes. 
There is also a similar hole through the 
metal block. The block is brought into 
position so that these three holes are in 
alignment and the cord tip is then pushed 
through. The finger nut is turned, thus 
drawing up the block and clamping the 
cord tip on each side of the arch so that 
it can not possibly work loose. The bind- 
ing-posts have screw-plates to’ prevent 
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twisting. The finger nut can not work off 

the threaded pin. Fixture wire is used 

from the binding-posts to the bobbins. 

WILLIAMS ELECTRIC COMPANY'S APPARA- 
TUS. 

The accompanying illustrations show 
in detail the construction of various parts 
of the improved telephone apparatus man- 
ufactured by the Williams Electric Com- 


Fie. 4.—Scumipt Desk SET. 


pany, Cleveland, Ohio. In Fig. 1 is ex- 
hibited a new type of ringer, the principal 
improvement in which is the manner of 
attaching the cores to the yoke. As the 


Fic. 5.—Scumipt RECEIVER. 


illustration shows, the cores shoulder on 
the yoke and pass through it, being fas- 
tened to it by means of steel nuts, thus 
giving great magnetic service and mechan- 
ical rigidity. Adjustment is effected by 
moving the armature yoke up and down 
through the bushing in the permanent 
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magnet. For series work this ringer is 
wound to 80 ohms and for bridging work 
from 1,000 to 3,500 ohms. 

In Fig. 2 is shown the new type of 
switchboard generator made by this com- 
pany, Figs. 3 and 4 showing details of its 
armature construction. The armature is 
made up of soft iron punchings, thorough- 
ly annealed. 

In Fig. 5 is shown a metal head used in 
the hard rubber shell of telephone receiv- 
ers. This is made of heavy sheet brass, 
machined all over and is molded solidly 
into the rubber, forming practically a part 
of it. In Fig. 6 is shown the double-pole 
magnet of the receiver. The spool-carry- 
ing disk has three double springs around 
its periphery which always press upward 
against the adjusting screws, giving a very 
rigid form of construction and making it 
difficult for the screws to work loose. As 
the cores are mounted so near the dia- © 
phragm, temperature changes made no 
difference in the adjustment of the instru- 
ment. The cross-section of the permanent 
magnet is semi-circular so as to permit 
a snug fit in the receiver shell. Fig. 7 
shows the general type of the company’s 
long-distance swinging arm transmitter. 
Tlie induction coil is concealed in the base 


of the instrument and the cord passes 
through the hollow swinging arm. Figs. 
8 and 9 are, respectively, a complete re- 
ceiver with its spring-lock binding-posts, 
and an end view of the adjusting screws, 
coil disk and magnet spools of the receiver. 


Fic. 1.—WILLIAMS RINGER. 


CENTRAL TELEPHONE AND ELECTRIC COM- 
PANY S APPARATUS. 

The accompanying illustrations repre- 
sent types of telephone apparatus manu- 
factured by the Central Telephone and 
Electric Company, of St. Louis, Mo. In 
Fig. 1 is shown a desk set, the illustration 
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Fias. 2-9. -- WILLIAMS ELECTRIC COMPANY’s APPARATUS. 


speaking for itself in showing the elegance 
of design and simplicity of this apparatus. 
The contacts of the lever in this set are 
of platinum. In Figs. 2 and 3 are shown, 
respectively, closed and opened to expose 
the coils of the ringer in the magneto, a 
wall set made by the same company. 
These instruments comprise the various 
specialties in long-distance and high- 
power telephone apparatus made by its 
inanufacturers, and special attention is 


Fic. 7.—WILLIAMS TRANSMITTER. 


paid in them to the detail of the wood- 
work and the appearance of the instru- 
ments. This can best be judged by an in- 
spection of the illustrations. The trans- 
mitter shown in connection with these wall 
sets is claimed to be of very high power 
and adapted for talking over circuits of 
length. It will be noted that in this 
design the receiver and magneto handle 
are convenient to the two hands of the user 
when his mouth is at the transmitter. 


THE ERICSSON TELEPHONE COMPANY. 

The Ericsson Telephone Company is 
well known as an importer of telephone ap- 
paratus manufactured in Sweden. The 
accompanying interesting illustrations of 
two of the foreign exchanges equipped 
with this apparatus almost tell their 
own story. In Fig. 1 is shown the 
multiple switchboard in the Ericsson 
company’s exchange at Shanghai, China. 
Tt will be noted that Chinese men are used 


Fig. 1. 


Fic. 2. 


as operators. They are said to be very 
rapid and accurate. So far, the exchange 
in that city has only 600 stations installed, 
but the board being on the multiple sys- 
tem its ultimate capacity is 5,000 sub- 
scribers, and new sections are to be in- 
stalled at once. 

While the “chief” is a lady operator, and 
was imported from Sweden with the 
switchboard, the others are all native men. 
It is said that they are remarkably apt in 
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Fics. 1, 2 AND 3.—CENTRAL TELEPHONE AND ELECTRIC COMPANY'S APPARATUS, 
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learning to operate, quick in their move- 
ments and naturally patient and persistent, 
and they readily become expert operators. 

The operation of the Ericsson full mul- 
tiple switchboard is extremely simple, each 
section being divided into five panels for 


{Fic.¥1.—Ericsson MULTIPLE SWITCHBOARD AT 


SHANGHAI, CHINA. 


convenience, and in large boards an annex 
is placed at each end. The plugs and 
cords are placed on two different planes, 
the answering below and the calling above, 
which is of great advantage to the sen 
ator, as the answering jacks are just above 
the answering plugs, thus operating them 
entirely from the calling plugs and multi- 
ple jacks. In case of a call the operator 
answers and can connect directly from her 
own division with any other subscriber in 
the board, thus giving very quick service 
and saving the time of the calling sub- 
scriber and of the other operators. 

Each operator has 18 pairs of cords and 


plugs, which provide for the busiest ex- 
changes. The board is so made that busy 


subscribers’ lines can be removed from one 
operator to another, thus distributing the 
work quite evenly. Each operator has a 
counter, which records automatically all 
the outgoing calls from her division of the 
board. It is said that this will be 
made a model exchange, and additional 
sections are on the way to Shanghai now, 
which will increase the size of the board; 
other sections are to be supplied as may 
be required. 

Fig. 2 is an interior view of one 
of the most beautiful telephone ex- 
change rooms in the world, that at Copen- 
hagen, Denmark. ‘This exchange has 
capacity of 10,000 subscribers. It will be 
noted that nothing has been spared to 
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make the decorations of this room beau- 
tiful, while the general convenience of the 
arrangement which puts the monitor oper- 
ators in the middle with the trunk-line 
operators on both sides will commend it- 
self to practical telephone people. 


TELEPHONE 
APPARATUS. 


THE WESTERN 
COMPANY'S 


In the accompanying illustrations are 
shown a few of the telephone apparatuses 


Fic. 1,— WESTERN Express WALL SET. 


CONSTRUCTION 
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manufactured by the Western Telephone 
Construction Company; of Chicago, Ill. 
In Fig. 1 is shown the Western express 
wall-set telephone, which is the standard 
type constructed by this company. The 
particular features of this apparatus are 
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Fic, 2.—ERrICssoN MULTIPLE SWITCHBOARD IN COPENHAGEN, DENMARK, 
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10,000 LINEs. 


a 


~ eo 


CAPACITY, 


~s 


Fig. 2.—100-DroP WESTERN Express BOARD. 
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noticeable in the receiver, which is of en- 
tirely new design, the cord being attached 
to terminals inside, and no binding-posts 
or anything of a metallic nature being 
used in the outside construction. This re- 
ceiver is of the double-pole type. The 
transmitter is of the solid-back type 
mounted on an adjustable arm, the induc- 
tion coil being in the base of this arm. All 
of the contact points are platinum and the 
springs are of German silver. | : 
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STANDARD TELEPHONES. 

The switchboard, of the manual type, 
and desk set herewith illustrated are man- 
ufactured by the Standard Telephone and 
Electric Company, of Madison, Wis. The 
switchboard is of the type in which the 
clearing-out signals are automatically re- 
stored. It is equipped with improved 
keys, tubular clearing-out drops, and lever 
restorers for the subscribers’ drops. The 
desk set illustrated is made of mahogany 


Fic. 3.—SeELF-RESTORING MECHANISM OF EXPRESS SWITCHBOARD, 


In Fig. 2 is shown a 100-drop express 
switchboard equipped with combined self- 
contained and removable spring jack, drop 
and coils. This board embodies the type 
of construction which was adopted by this 
company several years ago in its early 
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STANDARD MANUAL SWITCHBOARD. 


work in the independent field. An exam- 
ination of Fig. 3, which shows the com- 
bined self-restoring spring jack, drop and 
coil, easily shows the method of operating 
this board. The drop is self-restoring, 
the operation of plugging-in accomplish- 
ing its restoration. ‘These boards have 
been in use for a long time and have with- 
stood much hard service with satisfactory 
results. 
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or ebonized wood and is stated to be very 
light and easily handled, while at the 


same time exceedingly compact. 
My. A. F. Blundell, the manager of the 
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Telephones in Havana. 
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telephone companies in Havana, Cuba, is 
in the United States to obtain 2,500 auto- 
matie instruments for use in that city. 
While in Chicago, Mr. Blundell is re- 
ported to have said: “Telephones there are 
in greater use than in any American city 
of similar size. The warm climate and the 
habits of the people unite to make tele- 
phones a necessity. Capital in all lines of 
business is waiting.” 
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The Great Importance of Steel and 
Iron. 

Dr. A. S. Kennelly added, after reading 
his paper on the Edison storage battery 
before the American Institute of Electrical 
Engineers : 

“Summing up, then, you will observe 
that the substance of which the cell is com- 
posed is steel, that substance which is so 
enormously important in engineering gen- 
erally. It is steel and iron that produce 
the structures of mechanical and civil en- 
gineering. It is steel and iron that have 
given us dynamos and dynamo-electric 
machinery and the transmission of elec- 
trical power. Without steel or iron we 
would not be able commercially to employ 
electricity in such applications. Let us 
hope that steel and iron may be the foun- 
dation of a great improvement in the stor- 
age cell. By a curious coincidence all the 
active substances in this cell are distinct- 
ly magnetic—iron, steel and the work- 
ing substance, oxygen. The real difficulty 
presented, as Mr. Edison states it, was in 
finding salts of iron and nickel which 
would work, which would not remain pas- 
sive, and I understand him to say that he 
has practically had to find new substances, 
in the sense of substances not recognized 
or known—new salts which would be capa- 
ble of activity and of charging and dis- 
charging in this way.” 

——— oD 
Mr. Yerkes Disposes of His Chicago 
Railway Interests. 

Before sailing for Lon- 
don a few days ago, Mr. 
Chas. T. Yerkes disposed of 
every street and elevated 
railway interest owned by 
him in the city of Chicago, 
Ill., receiving in exchange 
for his securities $8,000,000 
in cash and ending his con- 
nection with the various 
lines. Mr. Yerkes’s inter- 
ests were of 14 years’ stand- 
ing. The purchasing syndi- 
cate, which is composed of 
Messrs. John J. Mitchell, 
Marshall Field and Blair 
& Company, of New York, 
took all of Mr. Yerkes’s 
holdings in the Union Loop 
Company, which were pur- 
chased for $5,000,000. He also held prac- 
tically all the certificates of the Suburban 
Railway Company, which is capitalized at 
$1,250,000. It is stated that Mr. Yerkes 
obtained par for his holdings, the purchas- 
er being the Chicago Union Traction Com- 
pany, which also took up about $1,000,000 
of West Chicago Street Railway stock and 
about the same amount of stock in the 
North Side line, 
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A New Type of Railway Generator. 
The essential element in a railway gen- 
erator is fhat it shall commutate varying 
loads without sparking and have a factor 
of safety in its design which will allow of 
severe overloads being thrown on the gen- 
erator without damage or depreciation to 
the machinery. A generator to meet the 
exacting demands required in street rail- 
way work is the outcome of experience, as 
its design is not comprehended in any for- 
mula or rule of thumb. In view of these 
facts, a description of the new Thresher 
engine-type generator will be of interest. 
This machine has been reduced to its sim- 
plest form and al] complications removed 
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ELECTRICAL REVIEW 


coils are wound entirely separate, to allow 
of perfect ventilation, and, in case of 
accident to either, to permit of the dam- 
aged part being repaired without disturb- 
ing the other windings. In the armature 
construction the features sought have been 
compactness, solidity and perfect ventila- 
tion. 

Fig. 1 shows the completed armature. 
As will be seen, the windings are entirely 
on the periphery of the armature. Each 
armature circuit consists of a continuous 
copper bar, without joint, formed to shape 
and completely insulated before being 
placed on the core, the only joint being 
where the winding is soldered to the com- 
mutator leads at a point easily accessible 
for inspection and repair. The coils are 
held in position in the slots by wedges, so 
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Fie. 1.—ARMATURE CORE COMPLETE—ENLARGED VIEW. 


which would make its maintenance and 
repair difficult. 

The field ring of the generator is a 
special grade of cast iron of high permea- 
bility, the polar projections being separa- 
ble to allow the field coil to be removed 
without dismantling the balance of the 
machine. The pole-piece is proportioned 
to overcome, as far as possible, the arma- 
ture reaction. The joint is scraped to an 
exact bearing to decrease the reluctance 
to a minimum, and the pole-piece is firm- 
ly bolted in position. This method of con- 
struction gives a perfectly balanced field, 
the reluctance being the same in each cir- 
cuit and the pole-pieces exactly spaced, 
which can not be obtained where the pole- 
pieces are cast into the ring. 

The field coils are wound on metallic 
shells and are insulated with moisture-ex- 
cluding material. The series and shunt 


that no bands are required upon the core 
body. This form of winding has many ad- 
vantages as will be readily appreciated. It 
greatly increases the efficiency of the arma- 
ture by giving the least possible length of 
circuit, reducing the internal resistance to 
the lowest limit, and, by offering a greater 
radiating surface, makes a cooler running 
armature. It also makes the removing 
and replacing of a coil a very simple oper- 
ation, as a new coil can be inserted by ex- 
posing the surface of the armature cov- 
ered by two pole-pieces, without at all 
dismantling the balance of the machine. 
The commutator is built up on a 
separate bush carried on the armature 
spider, so as to be easily removed 
and replaced by a new one when neces- 
sary. The commutator bars are drawn 
from the best lake copper and insu- 
lated with India mica of such character 
as to wear evenly with the bars. The bars 
are of such dimensions as to give a large 
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wearing depth, insuring a long life to the 
commutator. They are firmly held in 
position by the end flanges, and after be- 
ing put through the several processes used 
in their construction, a loose bar is claimed 
to be impossible, insuring a very smooth 
running commutator. 

The brush holders are of the radial type. 
Each brush is firmly clamped in a socket 
at the outer end of an independent arm, 
working freely upon the supporting stem. 
An even and constant pressure upon the 
commutator is maintained by a spring, ad- 
justed through a ratchet on the arm and 
attached at its lower end to a central por- 
tion, fitting closely to the stem and held 
in position by a pawl. This spring is in- 
sulated from the holder to avoid its acting 
as a conductor and becoming heated so as 
to destroy its temper. 

The stem carrying each set of brush 
holders is supported by a yoke projecting 
from an adjustable ring of rigid construc- 
tion and from which it is thoroughly in- 


Fia. 2.—FIELD AND BRUSH HOLDERS. 


sulated, provision being made for adjust- 
ing each set of brushes independently. 
This ring is supported concentrically with 
the commutator by arms extending from 
the field frame and provided with a worm 
adjustment operated by a hand-wheel at 
the side of the ring, as shown in Fig. 2. 

The brushes, which are of a special 
grade of graphite carbon, are proportioned 
to give a contact surface on the commu- 
tator of one square inch for every 28 am- 
peres carried at full load. 

All parts of the generator designed to 
act as conductors are so proportioned as to 
carry the full rated output without increas- 
ing in temperature more than 40 degrees 
centigrade above a room temperature of 20 
degrees centigrade ; inthe commutator more 
than 45 degrees centigrade. The regula- 
tion is stated to be perfect throughout the 
whole range of load and no adjustment of 
the brushes is required with a change of 
load from zero to fifty per cent overload. 


Current Electrical News 


ommercial 
News # 


EXPORT AND DOMESTIC 


Durban, South Africa, is seeking to raise 
$700,000 for the extension of electric tram- 
ways and about $400,000 for the purpose of 
extending the local electric light plant. 


A plan is reported to have been drawn up 
for the purpose of converting the horse 
tramways in Nicolaieff, a city of some 75,000 
inhabitants in southern Russia, into electric 


lines. 


Application for a receiver for the Gordon 
Battery Company, of New York, has been 
made on complaint of Mr. R. W. Gordon. 
The company was incorporated under the 
laws of Maine with $350,000 capital stock, 
its officers being Charles E. Lockwood, pres- 
ident, and F. T. C. Haskell, secretary. 


An order for telephones and telephone 
apparatus has come to the United States 
from England for the British post office. 
It will reach a total, roughly, of $1,000,000. 
The firm which received this order states 
that it is merely an advance or trial order, 
and that heavier consignments will go for- 


ward soon. 


The American Telephone and Telegraph 
Company, at a meeting of its stockholders 
in New York city, June 3, voted to in- 
crease its capital stock from $100,000,000 
to $150,000,000, for the purpose of extending 
the company’s lines and enlarging its oper- 
ations. A circular will be issued very shortly 
and it is expected in financial circles that 
the circular will offer $21,000,000 of new 
stock to shareholders at the rate of one share 
of the new stock for three of the old. 


The Germans, who, with the English, have 
so long held commercial supremacy in 
Mexico, are now said to be feeling the in- 
roads of American capital and enterprise in 
that country so keenly that overtures have 
been made to the German Government, with 
a view to having the Deutsche Bank, one 
of the strongest and broadest banking insti- 
tutions in Continental Europe, open a branch 
establishment in the City of .sexico, in order 
to make an effort to retrieve some of their 


lost trade. 


Experiments made during the month of 
April in Germany between the cities of Ber- 
lin and Hamourg with the Rowland system 
of rapid telegraphy are stated to have been 
most satisfactory, the new system easily 


accomplisuing wice the work done by the 


old Baudot system. It is understood that 
the German Postal Department will intro- 


duce the Rowland system between Berlin, 


Hamburg, Cologne, Leipzig and Frankfort. 
This system, which was invented by the 
late Professor Henry A. .cowland, makes 
possible the transmission of eight simul- 
taneous messages over a Single wire, four 
in each airection at the rate of 40 words 
a minute, the messages being sent by means 
of a keyboard similar in appearance to that 
of a typewriter. 


The city of Merida, capital of Yucatan, 
Mexico, will shortly have a modern electric 
traction system, Arturo Castillo Rivas, a 
local contractor, having secured a concession 
from the State Legislature. There is at 
present operated in that city and its im- 
mediate surroundings some 50 miles of mule 
tramways. It will be recalled that the contract 
for the electric lighting of Merida was re- 


cently awarded to the Siemens & Halske 
Company, the .German company which in- 
stalled the City of Mexico electric lighting 
plant. The power-house and equipment for 
the projected road, it is estimated, will mean 
an expenditure of some $200,000, and last ad- 
vices from Yucatan lead to the conclusion 
that all the requisite material, equipment, 
etc., required for the new road will be pur- 
chased in the United States. 


Hon. John H. Grout, consul at Malta, 
advises American firms to have their repre- 
sentatives call at Malta. He states that the 
demand for American goods is increasing, 
but this is not due to the presence of per- 
sonal representatives. He says: “With one 
exception (and in this case the best results 
were attained), I have not heard of or seen 
an American drummer during my stay here, 
nearly four years. I am prompted to make 
this suggestion from the fact that for the 
past few weeks representatives of English 
and German firms have been at work here 
and have secured large orders. Why should 
not American agents do equally as well? 
Catalogues and price lists are useful, and 
from the large numbers that I have received 
and distributed, much business has resulted: 
but not nearly as much as if personal repre- 
sentatives had been here. Many American 
drummers travel in Italy; ic is an easy mat- 
ter to reach Malta from that country, there 
being frequent steamship connection from 
Genoa, Naples, and Sicilian ports. Those 
having Adriatic ports in their itineraries will 
find it very easy to secure passage from 
here to those points. There is also fre- 
quently steamship connection with Alex- 
andria, Tunis, Constantinople, and other 
places. The direct communication which 
Malta now has with New York by the 
Mediterranean Steamship Ccmpany is a great 
factor in the increase of our trade here, and 
should be taken advantage of. Ships are 
despatched regularly from New York, the 
voyage taking about 20 days (much less 
than when goods are sent via English and 
German ports), and freight rates are lower.” 


Telephone and 


Telegraph # 


A franchise has been granted by Frank- 
fort, Ohio, to the Ohio Telephone and 
Telegraph Company to maintain a tele- 
phone toll system in that village. 


Reports from Hutchinson, Kan., state that 
the city council has granted a franchise for 
a new telephone company, the term of the 
agreement being 21 years. Messrs. Bellamy 
& Burns represent the telephone people. 


Construction work on the extensions of 
the Citizens’ Telephone Company, of St. 
Johnsbury, Vt., has been begun on the line 
which will touch Wells River. Other ex- 
tensions will be begun in the near future. 


Cartersville, Va., is soon to be connected 
with Richmond by telephone, as the Flu- 
vanna Telephone and Telegraph Company 
will extend its line to Cartersville and 
through Powhatan and Chesterfield coun- 
ties into Manchesv.er and Richmond. 


A franchise and permission to operate 
have been granted by the village council of 
Cloquet to the Zenith Telephone Company, 
of Duluth, Minn., which will establish serv- 
ice there in the near future. The lines and 
system must be completed and in working 
order by July 1. 


At a recent meeting of the directors of 
the Central District and Printing Telegraph 
Company, of Pittsburgh, Pa., it was deter- 
mined to erect a three-story building for a 
central telephone exchange at Fourth 
avenue and Cherry alley. The building will 
be completely occupied by the telephone 
company, which in its present quarters is 
cramped and unable to give full attention to 
its .sncreasing business. 


A new telephone line is to be constructed 
between the city of Albuquerque, N. M., and 
the town of Sandoval, formerly known as 
Los Corrales, the promoter being Sefior 
Mariano Armijo. It is believed that the 
system will be in operation within a week 
or two. Automatic instruments are to be 
used and the construction work has been car- 
ried on under the supervision of the com- 
pany which manufactured them. 


The recently incorporated Saratoga, N. Y., 
Telephone and Telegraph Company will 
operate throughout Saratoga, Washington, 
Warren, Montgomery, Fulton, Scoharie and 
Rensselaer counties in New York. The com- 
fany’s capital is $125,000, and its directors 
are: Frederick H. Beach, Stephen C. Med- 
bery, Irving W. Wiswall and Herbert C. 
Westcott, of Ballston, and Charles W. Cool, 
W. Levis Burk and William F. Bentley, of 
Glens Falls. 


Electric 


f 


Lighting 


A company has been organized in Har- 
rison, Tex., to maintain an electric light- 
ing plant. 


The Jersey Shore, Pa., Electric Street Rail- 
way Company has leased the plant of the 
Jersey Shore Electric Light Company for a 
term of 30 years. 


A piant is soon to be erected in Richmond, 
Ky., by the Richmond Water and Light Com- 
pany at a cost of about $16,000. The plant 
will light the entire town. 


A double turbine has been added to the 
equipment of the Thornapple Valley Electric 
Light ana Power Company of Michigan, 
thus increasing its capacity to 500 horse 
power. 


An electric lighting franchise has been 
granted by Woodstock, Va., to the Woodstock 
Electric Light Company, which will operate 
an electric lighting plant in connection with 
waterworks. 


The old electric light plant in Fort Scott, 
Kan., has been abandoned and the new serv- 
ice for city and commercial lighting has 
been installed. The company’s plant is now 
equipped with thoroughly modern apparatus 
and its motive power is furnished by dupli- 
cate engines. 


Sealed proposals for furnishing an elec- 
tric light plant for Fort Greble, R. I., will 
be received at the united States Engineer 
Uffice, Newport, R. I., until June 19 at 
11 a. M. Further information may be ob- 
taineu from Major George W. Goethals, Engi- 
neer Corps, United States Army. 


By an agreement between the stockhold- 
ers of the two companies, the New York 
Gas, Electric Light, Heat and Power Com- 
pany, and the Edison Electric Illuminating 
Company, both of New York city, both 
organizations have been merged into the 
New York Edison Company, with a capital 
stock of $45,200,000. 
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New # $ $ 
Incorporations 


WILMOT, OHIO—Valley Telephone Com- 
pany. $1,000. 


MONROE, MICH.—Monroe Traction Com- 
pany. $10,000. 


YATES CITY, ILL.—Ideal Telephone Ex- 
change. $2,000. 


CHILLICOTHE, ILL.—People’s Telephone 
Company. $4,000. 


WAKARUSA, IND.—Wakarusa Telephone 
Company. $10,000. 


WASHINGTON, D. C.—Observation Auto- 
mobile Company. $100,000. 


LETT’S CORNER, IND.—Lett’s Corner 
Telephone Company. $675. 


ST. JOSEPH, MICH.—Michigan Electric 
Railway Company. $25,000. 


SPRINGFIELD, OHIO—Springfield Home 
Telephone Company. $300,000. 


VIRGINIA BEACH, MD.—Atlantic Light 
and Water Company. $500,000. 


CLARENDON, TEX.—Clarendon Electric 
Light and Power Company. $6,000. 


LIMA, OHIO—Lima, Lewiston & Belle- 
fontaine Railway Company. , 910,000. 


STRONG STATION, MICH.—Easton Inde- 


pendent Telephone Company. $1,000. 
MUNCIE, IND.—Muncie, Middletown & 

Greenfield Traction Company. $25,000. 
TAYLORSVILLE, KY.—Taylorsville & 


Bethlehem Telephone Company. $10,000. 


CRAIG, MO.—Craig Telephone Company. 
$1,000. Incorporators: F. K. Allen and 
others. 

TROY, N. Y.—Troy, Rensselaer & Pitts- 
field Railway Company. $30v,000. Directors 
not named. 

HARTFORD, KY.—Hartford & Beaver Dam 
Electric Light, Railway and Power Com- 
pany. $50,000. 


LIMA, OHIO—Lima, Delphos, Van Wert 
& Fort Wayne Traction Company. Capital 
stock not stated. 


CYNTHIANA, KY.—The Cynthiana Tele- 
phone Company has increased its capital 
stock to $30,000. 


CORINTH, ILL.—Crab Orchard Telephone 
Company. $2,000. Incorporators. J. L. 
Roberts and others. 


BURTON, GEAUGA COUNTY—The Bur- 
ton Telephone Company has increased its 
capital stock to $5,000. 


NEW PHILADELPHIA, OH!O—Tuskara- 
was County Telephone Company. $200,000. 
Incorporators not stated. 


POLO, ILL.—Independent County Tele 
phone Company. $20,000. Incorporators: 
W. P. Graham and others. 


CORNING, N. Y.—The Gas and Electric 
Company. $375,000. Directors: A. W. Cole, 
L. B. Grant and N. L. Merry. 


WATERTOWN, N. Y.—Eager Electric 
Company. $10,000. Directors: F. M. Bos- 
worth, Henry Eager and others. 


MILWAUKEE, WIS. — Kurtz 
Telephone Company. $25,000. 
iors: J. W. Murphy and others. 


CHANCEFORD, PA.—Chanceford Tele- 


National 
Incorpora- 


ELECTRICAL REVIEW 


phone Company. $50,000. Incorporators: 
H. Ross, E. W. Keyser and others. 


CHILLICOTHE, ILL.—People’s Telephone 
Company. $4,000.  Incorporators: B. F. 
Zinser, H. L. Pettet and D. Kelly. 


CHARLOTTESVILLE, IND.—Charlottes- 
ville Rural Telephone Company. $200. Di- 
rectors: Daniel Pearson and others. 


GALESBURG, ILL.—People’s Traction 
Company. $10,000. Incorporators: E. B. 
Hardy, F. W. Latimer, L. W. Sanborn. 


ROCHESTER. N. Y.—The Citizens’ Light 
and Power Company has increased its cap- 
ital stock from $1,500,000 to $2,500,000. 


NASHVILLE, TENN.—People’s Telephone 
Company, of Stewart County. $3,000. In- 
corporators: W. 1’. Thomas and others. 


STREETER, ILL.—People’s Light and 
Railway Company. $150,000. Incorporators: 
W. V. Coons, C. C. Barr and W. H. Boys. 


SPENCERVILLE, OHIO — Spencerville 
(Allen County) Telephone Company. $20,- 
000. Incorporators: A. C. Burr and others. 


COLUMBUS, OHIO—Electric Depot Com- 
pany. $200,000. Incorporators: E. G. Tillot- 
son, H. A. Everett, E. W. Moore and others. 


GOLDEN BRIDGE, CT.—Golden Bridge 
Electric Railroad Company. $100,000. Di- 
rectors: E. B. Brady, H. I. Howe and others. 


NEWARK, N. J.—Kederal Development 
Company. $200,000. lncorporators: J. P. 
Barielow, C. V. Childs and J. R. Mapletoft. 


HIAWASSEE, TENN.—Hiawassee Tele- 
phone and Electric Company. $10,000. Incor- 
porators: C. Seymour, W. W. Lee and others. 


MEXIA, TEX.—Mexia Electric Light and 
Power Company. $16,000.  Incorporators: 
J. R. Cravens, J. H. Shelly and T. 8. Miller. 


GALESBURG, ILL.— People’s Traction 
Company. $100,000. L. W. Sanborn, pres- 
ident; .F. W. Latimer, secretary and treas- 
urer. 


ASHDOWN, ARK.—Interstate Telegraph 
and Telephone Company. $50,000. Incor- 
porators: W. M. Freeman, F. A. Locke, L. A. 
Byrn. 


FAIRPORT, N. Y.—Fairport Electric Rail- 
way Company. $110,000. Directors: C. A., 
D. E., C. F. and A. C. Lux, C. H. Ford and 
others. 


RIVERSIDE, CAL. — Riverside’ Power 
Company. $250,000. Directors: C. W. Rog- 
ers, W. D. Clements, Myron Alguire and 
others. 


VENANGO, N. J.—Venango Power and 
Traction Company. $1,000,000. Incor- 
porators: C. E. Loane, P. E. Dudley and 
others. 


LANSING, MICH.—Detroit, Howell & 
Lansing Railway Company. $500,000. In- 
corporators: John Winter, O. Lau and H. 
Warren. 


PAULSBORO, N. J.—Paulsboro Trolley 
Company. $250,000. Paid-up capital $26.- 
000. Incorporators: G. G. Lowes and P. G. 
Talman. 


COLUMBUS, OHIO—The Columbus, Dela- 
ware and Northern Traction Company has 
increased its capital stock from $10,000 to 
$1.000,000. 


DETROIT, MICH.—People’s Telephone 
Company. $2,500,000. Directors: H. Stev- 
ens, C. L. Palms, H. A. Everett, E. W. Moore 
and others. 


PIERRE, S. D.—Federal Wireless Tele- 
phone and Telegraph Company. $5,000,000. 
Incorporators: A. B. Davis, S. Lee and W. 
A. J. Seals. 


NEWARK, N. J.—Antiseptic Telephone 
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Appliance Company. $500,000. Incor- 
porators: E. S. Chamblers, T. A. Hickey and 
P. W. Rider. 


CINCINNATI, OHIO—Cincinnati, Venice 
and Electric Railway Company. $10,000. 
Incorporators: W. Christie, O. V. Parrish 
and others. 


ALBANY, N. Y.—The Warren County Rail- 
way Company will increase its capital stock 
soon to $500,000 and issue a first mortgage 
for $600,000. 


SAN ANTONIO, TEX.—Commercial Tele- 
phone Company. $500,000. Incorporators: 
Z. B. Campbell, J. E. Boynton, C. M. Haskell 
and H. M. Aubrey. 


MARTINSVILLE, IND.—Indianapolis & 
Martinsville Rapid Transit Company. $100,- 
000. Incorporators: C. F. Smith, A. T. Irwin, 
A. Goetz and others. 


PIPESTONE, MINN.—Pipestone Electric 
Light, Heat and Power Company. $50,000. 
J. D. Nerney, president; F. P. Wilson, secre- 
tary and treasurer. 


INDIANAPOLIS, IND.—Indianapolis & 
Southwestern Traction Company. $50,000. 
Directors: J. E. Lowes, R. E. Field, H. J. 
Brandon and others. 


HALL’S FERRY, MO.—Hall’s Ferry & 
Des Peres Belt Line Railroad Company. 
$50.000. Directors: J. Padfield, E. Henry, J. 
D. Morse and others. 


INDIANOLA, I. T.—Indianola Telephone 
and Telegraph Company. $200,000. Officers: 
C. N. Haskell, president; W. T. Hutchins, 
secretary and treasurer. 


HAMILTON, OHIO—Hamilton, Oxford 
and Western Electric Street Railway Com- 
pany. $10,000. Incorporators: W. Christie, 
O. V. Parrish and others. 


CLOQUET, MINN.—St. Louis River Power 
and Improvement Company. $100,000. In- 
corporators: F. E. Poole, R. M. and F. E. 
Weyerhaeuser and others. 


DELEA, MISS.—Delea Electric Light, 
Power and Manufacturing Company, of 
Greenville. $50,000. Incorporators: C. M. 
Ham, W. E. Hunt and others. 


KEMP, KAUFMAN COUNTY, TEX.— 
Texas Telephone and Telegraph Company. 
$20,000. Incorporators: G. Mason, A. J. 
Still, Jr., E. O. Jones and others. 


ALTON, ILL.—Alton, Edwardsville & East 
St. Louis Railway Company. $25,000. In- 
corporators and directors: E. W. Mudge, J. 
E. Flynn, J. W. Scott and others. 


FINDLAY, OHIO—Findlay, Columbus 
Grove & Fort Wayne Electric Railway Com- 
pany. $50,000. Incorporators: J. H. Whist- 
ler, H. M. Day, C. E. Niles and others. 


Literary 


The. Century tcz: June contains Ex-Pres- 
ident Cleveland's discussion of the “Vene- 
zuelan Boundary Controversy,” the present 
paper being the first of the geries. The cur- 
rent issue of the Century is styled a “college 
number,” and as such devotes a good por- 
tion of its space to matters current in the 
collegiate world. 


Scribner's for June contains a number of 
valuable contributions, among which are: 
“A Section-Hand on the Northern Pacific 
Railway,” Walter A. W. Wyckoff; ‘Pas- 
sages from a Dairy in the Pacific,” John La 
Farge; “An Old Home” (Amateur Cracks- 
man series), E. W. Hornung, and many 
others of equal interest. Mr. La Farge has 
drawn the frontispiece to illustrate his 
story. 
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It is the opinion of wise and conservative 
observers that another period of unhesitat- 
ing purchasers for investment as well as 
of extensive speculation will be seen in 
Wall street. Where the supply of stocks is 
so small and where so large a short interest 
has accumulated advance in prices tbat oc- 
curred during the past week must be looked 
for. Very marked attention is being paid 
to the leading railroad stocks, particularly 
the Atchison, which shows enormous earn- 
ings. The formal announcement that the 
dispute between the Northern Pacific, Great 
Northern and Union Pacific directors had 
been absolutely settled was probably the 
most important technical event of the week 
in the financial world. This results in a far 
closer, more elaborate and permanent ar- 
rangement for the maintenance of railway 
rates and is the evidence of the end of seri- 
ous competition. The supply of money in 
the country for all present purposes of in- 
vestment and speculation is more than am- 
ple. The New York Sun states that money 
is flowing to this centre and that this is 
usual at this time of the year, and that 
there will not be any interior demand for it 
for business or crop purposes until fall. 
Therefore money brokers are offering funds 
at low rates, nearly as low as has ever been 
known. Our agricultural exports have been 
very large while our imports of raw ma- 
terial have declined. The steel stocks and 
amalgamated copper were exceptionally 
strong during the past week. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JUNE 1l. 

New York: Highest. Lowest. Closing. 
B'klyn R Teste cece.) 8,6 1534 815 
Con., Gag sae ces é os eued i” 21 an ode 
Gen. Elec....... aanere 23314 22 2334 
Man El... cssakucceeases 12044 113 2014 
Met. St. RY. .........005 11356 16734 173% 
Third Ave R R........ 121 124 124 
Kings County electric. ... ee -195 
N. Y. and N, J. Tel. Co. ... fas 174 
Telep., Tel & Cable Co. ... ace 614 


Consolidated Gas of New York is steadily 
bought by insiders. It is stated that it will 
touch 300 before the end of the year. This 
company controls the electric lighting as 
well as the gas interests of New York city. 

New York Electric Vehicle Company, 
througn President H. Sanderson, announces 
that its new Fifth avenue stages will be 
ready by August 1, and that these stages 
will run over routes aggregating 22 miles, 
making 10 miles an hour. The new “exide” 
type of battery will be used and Mr. Sander- 
son announces that it weighs 62 pounds per 
electric horse-power hour as against 124 
pounds of the former type. The stock of 
this company is still very low, due to the as- 
sessment of $10 per share which is to be 
paid June 15. The company, however, is re- 
ported to be doing a very successful business. 
The last sale of the stock was 14. 

Brooklyn Rapid Transit was somewhat 
heavy last week evidently effected by the 
bad weather. Insiders state, however, that 
the earnings are well up to last year’s and 
the company is working at a very materially 
cheaper rate. : 

The story of an extra payment to the Gen- 
eral Electric stockholders was again current 
last week. Insiders are very bullish on the 
merits of this stock. 

The developments in the Edison storage 
battery are watched with considerable inter- 
est. Mr. Edison has been elected president 
of the company, which will be Known as the 
Edison Storage Battery Company. Mr. John 
F. Randolph was elected secretary and treas- 
urer. The directors of the company have not 
yet been announced. 

The Washington, D. C., Traction and Elec- 
tric Company, largely owned in New York 
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city, has defaulted on its bond interest and 
reorganization will at once be undertaken. 


Boston, June 1: Closing 
Am. Tel: and Teloii66iccssceeed ses ease eeatiees 174 
Erie Tel orice a anseres Volete rens ae 
New Eng. Tel.........sssesssssesecseeroosas: 142 
Mass Elec. C......uessosesososscsosececoroans Pi] 
Westing. Elec. pf .. .esessass.. n ween 63 
Edison Elec.......s.sessoesoesreesereosessese 280 
The Boston market was broader and 
stronger than in some time past. The cop- 
per market was much improved. Interest 


in the new issue of stock of the American 
Telephone and Telegraph was quite evident. 
This is a favorite stock with Boston in- 
vestors. 


Chicago, June 1: Ci sing. 
Chicago Edison Light ........ssssesosoeseese 175 
Central Union Telephune.......ssssssssseose 48 
Chicago Telephone...........ccces ccc ceceece £60 
Un TAC cosas denant ni een castes unken 1844 
Un. Trac: ple adc a etitiestadsacecces pease 58 
Metropolitan El. .....e. cece scenes seco eees 16934 


The consolidation of the elevated railroads 
in Chicago is said to be progressing satis- 
factorily. There is some doubt about the 
Metropolitan and South Side Railroads join- 
ing the scheme. 

It is semi-officially stated that the pur- 
chase of the Chicago Edison Company by the 
People’s Gas is probable in the future, but 
the matter will probably not be taken up 
until fall. 


Philadelphia, June 1: ( losing. 
Elec. CO Ol Ang. aeiia eee 814 
Philadelphia Elec ............008 oes ce eee 554, 
Union Traciion....... ssasessesecsorsessosoo 2956 
United G. L. CO..sssessenes..n. oa bathe es 116 
Elec. S'o. Bat. Cis esiacsesiawe Seeieesevuiess 
Elec. Sto. Bat. pli... .cccccscce cece eecnenes 55 


The Philadelphia market was dull nearly 
all the week. Electric Storage displayed 
further weakness but made recovery. There 
was a fair demand for Electric of America. 
Union Traction was heavy on account of the 
proposed legislation at Harrisburg which, if 
carried through, would virtually permit over- 
head or underground electric street lines on 
any thoroughfare not occupied. It was 
thought this would seriously affect the rail- 
ways in both Phi.adelphia and Pittsburgh. 


MR. HARRY FONDERSMITH, a veteran 
division telegraph operator on the Pennsyl- 
vania Railroad, died on May 26, in Wynne- 
wood, Pa. mr. Fondersmith was born in 
Chester County, Pa., in 1846, and in 1863 
entered the service of the Pennsylvania com- 
pany as an operator, serving in almost all 
the offices in the Philadelphia division until 


1872, when he was appointed to the position 
which he held until his death. 


MR. J. W. DICKERSON died on Thursday 
of last week at ot. John’s Hospital, Brooklyn, 
N. Y., where he had been ill for about two 
weeks. Mr. Dickerson was born in 1861, 
and has been identified more or less closely 
with electrical journalism for 10 or 12 years. 
In 1886 he went to Chicago from Rochester, 
N. Y. Soon after he joined the editor- 
ial staff of the Western Electrician. He left 
that publication to become the editor of 
Electricity ana tnereafter was identified with 
the Street Railway Journal and the Street 
Railway Gazette, of Chicago. He came to 
New York in June, 1894, and was connected 
with the Street Railway Gazette and the 
Electrical World until he was compelled, on 
account of his health, to go to Denver where 
he made his home for the next three or four 
years, occasionally visiting his friends in 
the East. He had only recently returned to 
New York city to engage again in newspaper 
work. Mr. Dickerson’s friends will always 
remember with pleasure his unfailing good 
nature and cheerful disposition; his staunch 
loyalty to his friends and his strict integ- 
rity in all business dealings. 


Obituary 


Notices 
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Personal 


f 


Mention 


MR. J. C. KILMER has been appointed 
chief engineer of the Columbus, Huntsville 
& Northwestern Railroad, of Huntsville, Mo. 


MR. EDWIN H. LAKEWOOD has been 
appointed assistant professor of mechanical 
engineering at the Sheffield Scientific School, 
Yale University. 


MR. WILLIAM PESTELL, late electrical 
engineer of the Lynn & Boston, Mass., Rail- 
road, has been appointed superintendent of 
motive power of the Worcester, Mass., Con- 
solidated Street Railway Company. 


PROFESSOR IRA D. REMSEN, who has 
occupied the chair of chemistry at the Johns 
Hopkins University for 25 years, since the 
founding of that institution, has been se- 
lected as president of the university vice 
Dr. D. C. Gilman, who has resigned. Pres- 
ident Remsen has accepted the presidency on 
condition of his permission to direct the work 
and research of the chemical laboratory. 
He was born in New York in 1846. He re- 
ceived his degree of B. A. when 19 years old 
at the College of the City of New York. Two 
years later he was made a Doctor of Medi- 
cine at the New York College of Physicians 
and Surgeons. After chis he went abroad 
to study, and in 1870 received the degree of 
Doctor of Philosophy at the University of 
Gittingen. After serving for a short time 
as assistant in chemistry et the University 
of Tuebingen, he returned to America and 
assumed the professorship of chemistry at 
Williams College, whence he came to Johns 
Hopkins. For his writings Dr. Remsen has 


the degree of LL.D. from the Columbia Col- 


Py 


lege and Princeton University. 


Electric 
Railways 


The Keswick, Cal., Electric Power Com- 
pany is installing a power plant 40 miles 
southeast of Redding, with a capacity of 
6,000 horse-power. 

A franchise has been granted to the 
Columbus, Ohio, Winchester & Lancaster 
Railway Company, which expects to have its 
line in operation before the year is out. 


Another electric railway is to be built 
between Lorain and Cleveland, Ohio. The 
new line will come out West Madison avenue 
in Cleveland and run from there to the steel 
plant in South Lorain. 


The property and franchises of the Rut- 
land, Vt., Street Railway in that city were 
sold recently to a syndicate of New York 
capitalists. An extension into surrounding 
towns is contemplated. 


The Schenectady, N. Y., Railway Company 
has been granted a franchise vy the town of 
Niskayuna to construct and operate a trolley 
line along the Troy. turnpike from the limits 
of Schenectady to the town of Colonie. 


The Washington, D. C., Traction and Elec- 
tric Company has been placed in the hands 
of a receiver upon application filed by the 
United States Mortage and Trust Company, 
of New York. Judge Nathan Goff at Clarks- 
burg, W. Va., on June 3 appointed Mr. Allen 
I. McDermott receiver. 


Messrs. Joseph A. Powers and Addison B. 
Colvin have purchased a controlling interest 
in the Glens Falls, Sandy Hill & Fort 
Edward, N. Y., Street Railroad Company. 
The road is capitalized at $150,000. Mr. 
Colvin says that in all probability cars will 
be running from Waterford to Caldwell over 
the road by June 15. 
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Industrial f 


Items 


THE PERU ELECTRIC MANUFACTUR- 
ING COMPANY, of Peru, Ind., reports suc- 
cess for its new “Baby” knife switch. The 
trade in general apparently approves this 
new switch as readily as the National Board 
of Fire Underwriters. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, is putting out a high grade 
bridging telephone, which is especially 
recommended for farmers’ line work, where 
a low-priced, but first-class instrument is de- 
sired. Catalogue will be sent upon request. 


COLONEL EZRA DE FOREST, general 
agent for the Penn Mutual Life Insurance 
Company, St. Paul Building, New York, has 
sent to a number of his electrical friends an 
aluminum mounted desk clock. It is a very 
convenient remembrance and is sure to be 
appreciated by all who receive it. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, of Philadelpoia, manufacturer 
of the chloride accumulator, has placed the 
Pennsylvania sales ofmce under the direc- 
tion of Mr. E. L. Reynolds who, for a num- 
ber of years, has been associated with the 
company in the New York Office. 


THE MERRITT ELECTRIC MANUFACT- 
URING COMPANY, Middleton, Mass., is 
doing a large business in renewing incan- 
descent lamps. These refilled lamps are 
claimed to be of three and one-half watts 
efficiency, operating 1,000 hours, and are 
guaranteed to be within one per cent of the 
voltage ordered. 


MR. JAMES G. BIDDLE, 1024-1025 
Stephen Girard Building, Philadelphia, Pa., 
has recently brought out a new book on ca- 
ble testing apparatus. This pamphlet, while 
in the nature of a catalogue, also contains 
much information of great value upon 
methods of using cable testing apparatus, 
and is illustrated with many diagrams and 
views of the apparatus manufactured by 
Morris E. Leeds & Company, and handled 
by Mr. Biddle. 


THE KUHLMAN ELECTRIC COMPANY, 
Elkhart, Ind., guarantees its transformers 
as to life, without any specified exceptions, 
relying on the good judgment of station 
managers in matters of installation and 
overloads. One of the strongest claims of 
this company is: “We give you what you 
want.” A little book, tastefully prepared, 
telling all about the company’s product, will 
be sent to any one interested on application 
to the company. 


THE AMERICAN BRIDGE COMPANY, 
of New York, continues to fill heavy orders 
for structural steel, over 1,000 tons having 
been shipped for the use of the New York 
Central pier No. 59, North River, and 3,000 
tons for the Illinois Centrat Railroad Com- 
pany, which it is estimated will take care of 
all the bridge building that company intends 
to ao during the coming year. The Amer- 
ican company has the contract for all of the 
railroad company’s bridges. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, is western agent for the Falcon 
Electric Manufacturing Company’s arc 
lamps, fan motors, panel boards and plugs 
and receptacles. The Central has adver- 
tised these arc lamps and fan motors ex- 
tensively and now calls attention to the 
panel boards and plugs and receptacles. 
The former are highly finished and conform 
to the underwriters’ requirements. The 
latter are made in any finish and are neat, 
compact and durable. 


THE HAINES & NOYES COMPANY, Chi- 
cago, announces that its new self-restoring 
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telephone switchboard is now ready for the 
market. This board is built on the visual 
signal principle and is said to facilitate 
greatly the work of the operator while in- 
creasing its accuracy. The jack and signal 
are self-contained and self-restoring, and oc- 
cupy a space on the front of the board of 
one inch by one and one-quarter inches. 
The board is adapted for use in hotels and 
private plants as well as for steerage work. 


THE L. B. ALLEN COMPANY, INCOR- 
PORATED, Chicago, Ill., states that it has 
recently received a letter from an electrical 
engineer which contains the following ex- 
tract: “As for the Allen commutator lubri- 
cant I will say that a glance at my com- 
mutators is enough. There is a pretty, brave 
gloss on them and they are as smooth as silk. 
I’ve never put sandpaper on them and posi- 
tively no wear has taken place either on 
brushes or commutator; no sparking or heat- 
ing and, in fact, I’m satisfied it’s the best on 
the market.” 


THE JANDUS ELECTRIC COMPANY, 
Cleveland and, Chicago, is placing two 
specialties on the market which are at- 
tracting attention; namely, the miniature 
enclosed arc lamp, which is said to be of 
unusual beauty, design and finish, and a 12- 
inch fan motor, direct-current, which pro- 
duces an air blast said to equal that given 
by the ordinary 16-inch fan, and which runs 
at a very high efficiency. These specialties 
are carried in stock by the company at its 
Chicago office, No. 1537 Monadnock Block, 
Chicago, Ill. 


THE EUREKA ELECTRIC COMPANY’S 
new No. 34 desk set is stated to be one of 
the finest telephone sets on the market of 
its kind, being a solid engine-turned brass 
stand and not a thin spinning. The com- 
pany’s new No. 20 special receiver is now 
ready for the market, and is being furnished 
on alı the company’s high grade telephone 
apparatus. This receiver is adjustable and 
is stated to possess special features of great 
excellence and utility. Full particulars and 
descriptive matter may be obtained by ad- 
dressing the Eureka Electric Company, Chi- 
cago, Ill. l 


THE FORT WAYNE ELECTRIC WORKS, 
which was represented at the Electric Light 
Convention by Mr. A. E. Dresser, of Syra- 
cuse, and Mr. J. C. Lott, of New York city, 
is one of the busiest electrical factories in 
the country. The demand for the “Wood” 
system of arc lighting, alternating and di- 
rect-current incandescent lighting, trans- 
formers, etc., was never more pronounced 
than at the present time. The excellent 
geographical location of these works at Fort 
Wayne make prompt deliveries possible and 
the demand for the company’s product 
under the active management of Mr. F. S. 
Hunting, sales manager, is constantly in- 
creasing. 


MR. RAY D. LILLIBRIDGE, 20 Broad 
street, New York, is mailing descriptions of 
the Pencoyd Arch steel bridge which is built 
across the Niagara Gorge, accompanying 
the description with the new five-cent stamp 
of the commemorative series of 1901, which 
bears upon its face a reproduction of the 
Structure. A specification of the bridge 
states that it was built in 1898, is 46 feet 
wide, carries two electric railways, two 
driveways, and two sidewalks, the whole 
consisting of two shore spans of 190 and 
210 feet, and the main arch span, over the 
river, of 840 feet, this being the largest in 
the world. The total weight of the 
structural steel empioyed in the bridge is 
5,050,00U pounds. 


THE DE DION - BOUTON “MOTORETTE” 
COMPANY, Brooklyn, N. Y., employs gas 
engines as a source of power in the various 
departments of its factory. A large, twin- 
cylinder gas engine was installed when the 
factory was first equipped, over a year ago, 
and last week a second one of smaller size ar- 
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rived, this latter engine being of 25 horse- 
power. The nickel-plating department has 
a little power plant of its own, including a 
three-and-one-half-horse-power, water-jacket- 
ed De Dion motor, such as drives the No. 1 
New York type ‘“Motorettes.” A standard 
“Motorette” gasoline tank is placed above 
the motor, while the vaporizer occupies its 
usual position. The muffler pipe of steel 
leads outside. A copper tube of five-eighths- 
inch diameter connects the water jacket 
with the s.reet main. The dynamo is belt- 
driven, its speed being 1,600 revoluvions per 
minute. The motor runs so steadily that 
no equalizing device is required, the fluctua- | 
tions of the dynamo current being hardly 
perceptible. This whole nickel-plating out- 
tit is very interesting, as it shows a thor- 
oughly practical application of the highly- 
successful De Dion motor. The De Dion 
works in Puteaux, France, are driven by gas 
engines of great power. This plant affords 
employment to 3,000 men. 


THE ALLIS-CHALMERS COMPANY, 
manufacturer of heavy engines, mining and 
other machinery, is a corporation recently 
organized under the laws of New Jersey, 
and composed of the Edward P. Allis Com- 
pany, of Milwaukee, Wis., Fraser & Chal- 
mers, Inc., of Chicago, Ga.es Iron Works, 
of Chicago, and the Dickson Manufacturing 
Company, of Scranton, Pa., all of which 
companies have been well known in their 
respective fields. The E. P. Allis Company 
has chiefly concerned itself with the large 
types of Corliss engines, while the specialty 
of the Fraser & Chalmers Company has been 
mining machinery, this firm having sup- 
plied about seventy-five per cent of the ma- 
chinery now used for that purpose in South 
Africa. The Gates Iron Works, until a few 
years ago, devoted its business almost ex- 
clusively to the manufacture of the Gates 
crusher, and the Dickson Manufacturing 
Company, which is in the heart of the an- 
thracite coal district of Pennsylvania, was 
most intimately concerned with the develop- 
ment of coal mines, and has also done a 
large amount of business in heavy engines 
for electric and tramway service, being now 
at work on the large engines required for 
the new power station of the Brooklyn, N. 
Y., Rapid Transit Company. 


THE PENNSYLVANIA RAILROAD COM- 
PANY’S Twentieth Century passenger coach- 
es, which have been recently introduced into 
the service of that road, are remarkable ex- 
amples of American car building. No ex- 
pense has been spared in their design and 
construction. The cars are 53 feet 8 inches 
ln lengtu, and fitted with wide vestibules, 
the platforms being strongly constructed 
and the couples of the most approved type. 
Saloons have been buit on both ends of the 
cars, partitioned off from the main body by 
bulkheads, paneled with heavy green glass 
and brass grilles. A feature of interest is - 
the operation of the windows, which are s0 
constructed and balanced as easily to be 
raised by the pressure of a simple mechan- 
ism affixed to the sill. When the mechanism 
is pressed lightly with the finger the sash 
rises, stopping at any point desired by the 
passenger, thus doing away with the tradi- 
tional difficulty of opening swollen car win- 
dows after a rain-storm, and preventing the 
extremes of heat or cold which have hith- 
erto proved so annoying to passengers. One 
of the greatest of the modern improvements 
that has been introduced is the system of 
heating and ventilation, the cars being steam 
heated from the locomotive by means of a vac- 
uum pump, thus permitting perfect regula- 
tion of temperature. The trucks are 
equipped with wheels 36 inches in diameter, 
mounted on steel axles with journals of 
ample dimensions. By a new design the 
brakes have been so arranged that the brak- 
ing power is thoroughly efficient in secur- 
ing a stoppage of the cars without any un- 
pleasant sensations to the passengers, of 
whom 63 may find comfortable seats in these 
modern coaches. 
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Most people when they look at a trolley 
car think that it is a machine complete in 
itself. Those who know a little more 
about it take into account the power sta- 
tion, and some even go so far as to con- 
sider the transmission line as a portion of 
a united whole. But very few, indeed, 
consider the track as part of the trans- 
portation machine, yet the track is as 
truly a part of this mechanism as is the 
car itself, and it is equally important. A 
trolley road is a machine tool for the 
transportation of people, and every part 
of it is equally important with every other 
for its operation. The moral of all of 
which is that a good track is vital to suc- 
cessful electric railway operation. 


SUMMER. 
At last the summer is here—the season 


when the business of central stations dwin- 
dles away and the time for doing all sorts 
of outside and inside work and improve- 
ments about the power-house, the trans- 
mission line and the distribution network. 
It is well, at the beginning of the summer, 
for the managers of these enterprises to 
look forward to the activities of the fall 
and plan wisely the installation of neces- 
sary enlargements and the general better- 
ing of the plants during the time when 
this may be most easily done. 

There are nearly two thousand electric 
lighting central stations in the United 
States, of which about one-half are living 
from hand to mouth, and either simply 
paying their way, or else (and worse) 
earning what the newspapers call an 
“Irish dividend.” Since electric lighting 
is a thoroughly understood business, with 
its product in demand and the methods of 
producing it thoroughly up to the stand- 
ard of other modern industrial enterprises, 
it seems to be reasonable that no such busi- 
ness should be worked at a loss. The rea- 
son why much of the loss is suffered is 
because of ignorance or unwillingness to 
expend the necessary capital to turn loss 
into gain. For instance, a very large 
majority of our central stations are throw- 
ing away the hot steam which is a valuable 
and salable by-product. This is the season 
of the year for managers to consider the 
installation of a steam heating system for 
next winter in connection with their 
plants, and to investigate this highly im- 
portant subject at length. It is stated 
upon unquestionable authority that such 
systems have often paid enough to change 
a loss into a profit on the general balance 
sheet of the business. 

In the United States the value of stor- 
age batteries as accessories in central sta- 


tion plants is not, apparently, so well un- 
derstood as it is elsewhere. This is an ex- 
cellent time to consider the question of 


installing batteries for the general better- 
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ment of the station’s lighting business, 
and for earnest consideration of the fact 
that batteries, like steam heating installa- 
tions, often pay for themselves manifold. 

When the station manager takes his 
vacation in June or July and goes off to 
some spot where he no longer hears the 
puff of engines or the purr of dynamos, he 
will do well to take with him copies of. the 
transactions of the last two conventions of 
the National Electric Light Association, 
and ponder over the results of experience 
in the two directions indicated above 
therein set forth. If he ponders the right 
kind of way and has the right kind of 
stockholders behind him, he will come 
home from his vacation by way of some 
centre of manufacture where batteries 
and heating plants are built, and leave 


some orders. 


THE CONVENTION. 
The convention’ of the Independent 
Telephone Association of the United 
States which has just closed in Buffalo 


was, as might have been expected from 


the programme, of unusual excellence. 
Doubtless the results that will flow from 
the deliberations of telephone managers 
there held will be of value to the whole 
ait of telephony for a long time to come. 

In the very complete report of the pro- 
ceedings which appears in other pages of 
this issue will be found at some length 
abstracts of these discussions, and from 
them the excellent tone of the gathering 
may be understood. The independent 
movement seems to be well on its feet and 
to have passed the period of struggling 
immaturity. It has certainly grown to be 
a great industry. 

Everybody had a good time at the con- 
vention, as everybody should have, and it 
is believed that this meeting with all of 
the electrical magnificences at the Pan- 
American Exposition for its background 
will long be remembered as one of the 
pleasantest and most profitable in the his- 
tory: of the association. 


THE BRAKE QUESTION. 

One of the strongest elements that in- 
fluences engineering design is the con- 
servatism which bids us adhere faithfully 
to the thing which is done and customary, 
and not to question the wisdom of those 
who have gone before by endeavoring to 
improve upon their work. For this rea- 
son there often lingers along in engineer- 
ing work some tradition or some survival 
of a method or a design that is a pure an- 
achronism. 

To this day in Great Britain it is easy 
to trace the lines of the stage-coach in 
the shape and arrangement of the railway 
passenger car. So, in the United States, 
we find the motorman of a trolley car, 
with a hundred horse-power at his com- 
mand for starting the car and keeping it 
moving, equipped with the same unsatis- 
factory manual contrivance that our 
grandfathers used to stop the one-horse 
and two-horse cars that were regarded as 
an innovation sixty years ago. 

When the late John Stephenson built 
the first street-car track on Fourth avenue, 
in New York city, along in that delicious 
period when bell-crowned hats and hoop- 
skirts were fashionable, it required only 
the united effort of two horses to drag 
along the vehicle (modeled precisely upon 
the lines of a stage-coach), and the driver, 
sitting in the front, could bring it to a 
stop by means of a hand-operated brake. 
In those days it was not foreseen that the 
same thoroughfare would become a double- 
deck railway track along which cf&rs 
weighing many tons would be driven by 
almost irresistible power at high speeds. 
Certainly if it had been no one would have 
ventured the rash assertion that the only 
thing to survive would be the inefficient 
and entirely unsatisfactory hand-brake. 
Such, however, is the case, and the hand- 
brake is the only means of stopping cars 
in use on by much the larger part of our 
high-speed interurban and suburban trol- 
ley lines, not to mention city lines. One 
has to go no further than the newspaper 
to read about the consequences. Every 
summer sees an increasing total of deaths 
and disasters due to this outgrown piece 
of apparatus. 

It would not be so bad were there not 
power brakes in plenty of excellent repu- 
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tation, well tested, thoroughly reliable and 
not unreasonably expensive. The cost of 
a single accident, which might be prevent- 
ed by power brakes in most cases, will far 
more than pay for the equipment of the 
entire rolling stock of the road. As a 
mere matter of insurance the management 
of electric roads should see the wisdom 
of thus equipping their cars. | 

To the engineering eye it looks as ridic- 
ulous to see a heavy trolley car with its 
powerful motors giving a swift starting 
acceleration and its one-man-power hand- 
brake, as it would to see the most elab- 
orate and powerful air-brakes, fit for loco- 
motives, installed on the bob-tail car of 
our childhood. The increasing use of 
air and electric brakes is a gratifying 
symptom that railway superintendents are 
waking up to this evident fact, but unless 
suburban trolley companies are more 
active in this matter it is feared that in 
some sections their pace toward a power- 
brake equipment will be swiftly and un- 
ceremoniously accelerated by the state leg- 
islatures requiring immediate installation 
of such apparatus. As a gencral thing it 
is a bad plan for legislatures to interfere, 
but if the interference took this form they 
would make no mistake. 


CUBA WANTS THE TELEPHONE. 

A gentleman who recently returned 
from Cuba believes that the telephone has 
a wonderful future before it in that 
island. Under the heat of the southern 
skies and in a land where it seems always 
afternoon, the energetic northerner read- 
ily can appreciate the advantages of tele- 
phonic communication. By its employ- 
ment no one needs to incur the danger of 
sunstroke or being drenched in the wicked 
downpours of rain so frequently scen in 
the wet season in southern latitudes. The 
characteristics and racial tendencies of 
the Latin-American countries, combined 
with climatic conditions, render it almost 
positive that as soon as the telephone’s 
advantages are appreciated they will be 
adopted immediately. It is far less fatig- 
uing to take down the receiver and hold a 


conversation with your neighbor or friend 
over the wire than it is to urge an unwill- 
ing pen over the paper or to call in per- 
son at the house or office of the one with 
whom communication is desired. 
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COOPERATIVE TELEPHONE 
EXOHANGES. 


In the Middle West the farmer has 
taken most kindly to the idea of telephone 
connection. Up to a few years ago some 
political economist had expressed a fear 
that the condition of the farming popula- 
tion of this country was such that the 
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younger men were leaving the soil and 
going to the cities, where, if they made no 
better wages, at least they were not so 
lonely and isolated as they were upon the 
farm. The ever-widening influence of the 
trolley car has done much to dispel this 
trouble, and now the telephone has come 
to put the agriculturist into immediate 
contact with the city and with his markets. 

The effect of the telephone in this con- 
nection has been twofold. In the first 
place, by putting the rural family in con- 
nection with the city, and thus indirectly 
with the world at large, it seems greatly 
to enlarge their mental horizons and bene- 
fit them in many ways outside of our prov- 
ince to discuss. In the second place, by 
enabling the farmer to keep posted con- 
cerning the condition of the markets in 
which he sells and buys, it enables him so 
as to adjust his shipments of produce as 
to sell on the high market, and thus vastly 
improves the revenues from his business. 
So far, the majority of these farmers’ co- 
operative exchanges, wherein the individ- 
uals contribute to the erection of a line 
of their own, has been largely confined to 
the Middle Western states. A good exame — 
ple is to be found of a company organized 
a year ago at Bowers Station, Montgom- 
ery County, Ind. This has now increased 
so that forty townships are connected and 
over six thousand telephones are in use. 
Prices are adjusted so that the company 
makes no profit, the present rate being 
that each subscriber pays three dollars in- 
itiation fee and a monthly fee of twenty- 
five cents, in addition to which he main- 
tains and keeps in repair his own line. 
The movement is symptomatic and stands 
as an illustration of what we may expect 
to see the telephone do. 

The full utility of the telephone is only 
just beginning to be realized, and it is not 
idle to believe that this instrument will 
soon become practically, if not actually, 


universal. 
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Science 
Brevities 


Platinized Porcelain— A German patent 
has recently been issued to Dr. Heraeus 
for a process of producing a platinum 
coating on porcelain. The surface of the 
biscuit is coated with the preparation of 
platinum salts described in the patent, 
and then heated to a sufficiently high 
temperature to fuse the coating. The sur- 
face thus becomes covered with a con- 
ducting covering of platinum which is 
very durable and much less expensive than 
the thinnest sheet. This is stated to be 
economically adapted for the manufacture 
of resistances, as the film can be made 
continuous for considerable length and 
yet of high resistance and great durability. 

Ferro-Sificon— According to a French 
technical journal the works for the elec- 
tric manufacture of ferro-silicon on a 
commercial scale at Méran, France, have 
lately started under the direction of M. 
Rancon. The mixture used in the opera- 
tion consists of 1,000 parts scrap iron, 410 
parts of quartz sand and 398 parts coke. 
The yield of ferro-silicon is 1,240 kilos 
(2,732 pounds) for each furnace per 24 
hours, or 200 grammes, which is 0.4 
pound, per kilowatt-hour. The product 
consists of 77.5 per cent iron, 21.5 per cent 
silicon and about one per cent of other 
matter, and costs about 200 francs ($40) 
per ton. The poorer alloy of commerce 
contains one-half as much silicon and is 
sold at nearly the same price. 


Aluminum Electrodes — Much 
menting is now being done on the curious 
phenomena presented by aluminum elec- 
trodes, especially with reference to using 
them for rectifying alternating currents. 
Signor A. Bartorelli states that the transi- 
tion resistance, when an aluminum elec- 
trode is an anode, is inversely proportional 
to its sectional area and that this demon- 
strates that the resistance is confined to 
the contact surface between metal and 
liquid. The resistance decreases gradual- 
ly as the density of the current increases, 
and it is believed that this is due either 
to a chemical or physical transformation 
of the non-conducting layer. Regarding 
the nature of the one-sided resistance of 
an aluminum anode, the author concludes 
that for small electro-motive forces it has 
a true resistance effect, but for larger elec- 
tro-motive forces it has a polarization ef- 
fect. 


Adjustable Condenser—In an Italian 


physical journal, Sig. G. Ercolini describes 
a variable condenser which is claimed to be 


experi- 
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better than the Briggs form, wherein flexi- 
ble mica plates are used subjected to vary- 
ing pressures. It is well known that in 
this type of adjustable condenser the law 
connecting the variation of pressure with 
capacity is uncertain, and for this reason 
the author suggests the use of glass plates 
instead of mica. These are mounted one 
above the other on metallic shelves laid on 
a hard rubber frame, the whole ar- 
ranged so that it can be sheared like a 
parallel ruler. In this way the glass plates 
may be made to approach each other to any 
desired extent. The metal plates consist 
of tinfoil cemented to both surfaces of the 
glass. The capacity varies, of course, di- 
rectly as the cosine of the angle of inclina- 
tion of the edge of the plates. The ap- 
paratus is equally useful as a dry con- 
denser or when immersed in a liquid di- 
electric. 

Dielectric Constants—Muxwell’s theory, 
combined with the principle of the con- 
servation of energy, may be employed for 
finding rules governing the relations be- 
tween temperature and pressure on the 
one hand, and the dielectric and magnetic 
constants of a substance on the other hand, 
says the Electrician. Such investigations 
serve to impart a physical significance to 
the rules of Clausius-Mossotti, Lorenz, 
Beer and others, which are based upon 
molecular hypotheses. Herr J. Koenigs- 
berger has arrived at equations differing 
essentially from those found by Thomson, 
Drude, Duhem and others, owing to the 
fact that he takes into account certain 
quantities of energy not considered by 
those authors, and which, he thinks, make 
a good deal of difference in the case of 
high dielectric and magnetic constants. 
He shows that in solid and liquid bodies 
the change of a parameter in the electric 
field has a different effect from that which 
it would have outside the electric field (or 
the magnetic field in magnetic sub- 
stances), and that when such substances 
are electrified, the phenomena of electro- 
striction, of Thomson’s heating, etc., must 
be observed. 


Disruptive Discharge in Electrolytes— 
MM. André Broca and Turchini have 
found, in experimenting with electric os- 
cillations of a wave-length of some 400 
m., corresponding to a frequency of about 
one million per second, that the properties 
of the electrolyte placed in the discharge 
circuit were profoundly modified, says Mr. 
Fournier d’Albe. Under favorable condi- 
tions very powerful disruptive discharges 
passed through highly conducting liquids, 
thus showing that for this order or fre- 
quency the electrolytes behave as dielec- 
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trics. This is a clear experimental expla- 
nation of the fact that the electrolytes in 
question are transparent to light, as they 
should be according to Maxwells law. 
The authors employed a large induction 
coil fed by a current of 50 amperes at 110 
volts, and 42 cycles per second. The ca- 
pacity inserted was 12,500 electrostatic 
units. The sparks produced in acidulated 
water were extremely brilliant, and the 
electrodes wore away rapidly. Distilled 
water shows the phenomenon in great vio- 
lence, and the sparks remain brilliant 
when sulphuric acid is gradually added, 
disappearing, however, when the concen- 
tration reaches 1 in 40. In copper sul- 
phate brilliant effects are obtained, even 
in a 24 per cent solution. The authors 
believe that at sufficiently high frequencies 
all transparent electrolytes behave as di- 
electrics. 

Reducing Action of Calcium Carbide— 
Considerable promise has been held out 
by the behavior of calcium carbide as 
to its future use as an important element 
in metallurgical processes. In a German 
contemporary, Herr F. von Kügelgen de- 
scribes a series of experiments relating to 
the use of carbide as a reducing agent. 
Lead, bismuth, chromium, molybdenum, 
tungsten, manganese, nickel, sodium, 
potassium, aluminum and cerium were 
dealt with in his investigations. In most 
cases he found that the reduction of the 
oxide or the chloride to the metallic state 
was possible. The action of the carbide 
seemed strongest in the case of the chlor- 
ides, and generally when the reduction was 
started sufficient heat was generated by 
the chemical action to carry the reaction 
forward without external heating. With 
tle oxides this phenomenon was not 


noticed. Reductions made of mixtures of 
chlorides and oxides gave very favorable 
results. Carbides of the reduced metals 
were formed only in those cases when the 
reduction temperature approached that re- 
quired for carbide formation, and metals 
more free from carbide impurities may be 
obtained by the new method of reduction 
than from the old method of using carbon 
itself. By using only the amount of car- 
bide called for by chemical theory an ex- 
cess of calcium in the product was avoided. 
For blow-pipe reductions in laboratory 
work it is believed that carbide will prove 
very useful. The author states that in 
metallurgical work, under ordinary condi- 
tions, 202 kilogrammes (442 pounds) will 
yleld 1,000 kilogrammes (2,204 pounds) 
of copper, and other metals in equivalent 
proportions. Economical reduction of 
copper ore by carbide is not feasible at 
present, but the author believes that for 
producing nickel and bismuth the method 
should prove practicable. By using a mix- 
ture of the oxide and chloride of two 
metals it is possible in one operation to 
obtain an alloy by this means which might 
otherwise be very difficult to procure. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISMS—XXxX. 


BY W. ELWELL GOLDSBOROUGH. 
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Example 17. 

Given: A bank of ten 16-candle-power 
incandescent lamps designed for a 110- 
volt circuit. The lamps are supplied with 
current from a central station one mile 
distant. The line consists of two parallel 
overhead wires running from the station 
to the point of supply; each wire is of 
copper, No. 4 American wire gauge, fixed 
on pole insulators, with a distance between 
their axes of 30 inches, The resistance 
of the line will, therefore, be about 2.57 
ohms. It will have a distributed induct- 
ance of .0038 henry. The maximum 
voltage supplied at the station is 105 volts 
at a frequency of 120. How can a current 
at a 110 volts pressure be supplied to the 
lamps without the use of a transformer ? 

Solution: Referring to Fig. 81, draw 
OA,, equal to the electro-motive force 


that must be supplied at the lamps. 


OA,=110 volts. At this pressure the 
lamps will take five amperes. 

Now if 
r, represents the resistance of the line, 


L, i «< inductance ‘‘ e 

E g “ station E.M.F., 

E, “$ ‘ line E.M.F., 

E, er “« E.M.F. at the lamps, and 

L = ‘‘ current through the 
lamps, 

we can draw OC, = 7,1," = 2.57 X 9 = 


12.5 in phase with OA,, and from CU, the 
extremity of OC, lay off C,A, = L o 1,’, 
90° in advance of the current I,’ = OB,’. 
Then OA, will equal E,. the electro- 
motive force necessary to overcome the 
impedance offered by the line to the flow 
of the current. lf now we lay off A,A° 
equal and parallel to OA» the vector sum 


of OA, and A,A? will equal OA“, the 
electro-motive force that must be im- 
pressed upon the line at the station, under 
the present conditions, to produce the 
necessary voltage at the lamps 

Now suppose a condenser is placed in 
parallel with the lamps. Since the new 
circuit is without resistance the current 
J,’ that will flow in and out of the con- 
denser will be 90° in advance of OB,”, the 
current flowing in the lamps. Let OB, = 
],, then OB, the resultant of OB,’ and 
OB,', will equal the new line current. 
From this we see that, as the capacity of 
the condenser is increased, the locus of 
the line current vector head will be out 
along the line B,”B. Also, since I r, varies 
as I (the line current) both in amount 
and phase, therefore the heel C, of the 
line triangle of electro-motive forces will 
move out along the line C,C,, and, con- 
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sequently,the extremity of the line electro- 
motive-force vector OA, will move at right 
angles to OA, from A, along A,A,, since 
the numerical value of E, varies as I 1, 
but the phase angle between them re- 
mains constant. Therefore, with a con- 
denser current OB,’ flowing, C, will move 
to C,, making OC, in phase with OB, 
and A, will move to A, The electro- 


mem 


Constant 


Constant Constant 


Variable 


Fig. &%3.— ALTERNATING MECHANISMS. 


motive-force triangle will have, therefore, 
the new position OC,A,, and OA, equals 
E,, equals the new value of the line electro- 


motive force. 

From <A® lay off A*A parallel to 
AA, and from O as a centre with a radius 
equal to 105, the station electro-motive 
force, describe the circle abed. The point 
A at which the circle intersects A°A de- 
termines the value and phase relation of 
A,A, which is the final value that must 
be given the line electro-motive force 
before the conditions of the problem can 
be fulfilled. 

To determine the value of the capacity 
that will produce this result, from O draw 
OA, parallel to A,A until it intersects 


A A, Lay off the line OB lagging 


Constant 


Constant Constant 


Constant 


Variable 
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T 
$, = tan“! `' = 48° 9’ 
ri 


behind OA. Produce OB until it inter- 
sects B,}'B at B, and from B let fall the 
perpendicular BB, on Oz, Oz being 
drawn 90° in advance of OB,’ from O. 
OB,’ will be the value of the current that 
must flow in the condenser to produce 
the desired result, and since the con- 
denser circuit is without resistance 
OB; = I,’ = C; w E, and, therefore, C; = 
l I, 7 w K,. 
In the problem under consideration, I,’ = 
8.50, therefore C, = 103 micro-farads. 
The power supplied to the circuit under 
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these conditions equals W = EI cos ¢ = 
105 x 9.9 X .766 = 796 watts. To have 
produced the same result by raising the 
voltage at the station would have required 


an electro-motive force = OA° = 123.5 
volts impressed upon the line or an ex- 
penditure af power equal to 123.5 x 5 
x cos (A,OA*) = 123.5 x 5 X .993 = 613 
watts. The condenser method requires 
30 per cent more power. 

ON VARIABLE REACTANCE IN PARALLEL 

CIRCUITS. 

In connection with Fig. 81 we have 
studied certain phenomena which result 
from placing a condenser in parallel with 
a non-reactive receiving circuit. We will 
now take up somewhat more in detail the 
study of similar effects produced by a 
variable reactance when connected in the 
branch circuits of the class of systems 
shown in Figs. 71 and 76. 

In Figs. 83 and 84 we have an example 
of the specific type of alternating-current 
distributing system to be studied. Fig. 
§3 presents conditions which admit of a 
variation of the inductance of the branch 
circuit O'A’ between the limits infinity 
and zero; and in Fig. 84, which is sup- 
plementary to Fig. 83, conditions are 
presented which admit of the reactance 
variation being continued by the intro- 
duction of a condenser having a capacity 
varying in value between the limits in- 
finity and zero. In studying this system 
we will follow the previous method of 
assuming that, initially, a constant re- 
ceiver electro-motive force is maintained 
between the terminals O and A,; and in 
Fig. #5 we have the vector diagram illus- 
trating the resulting effects. In this 
figure OA, is the constant electro-motive 
force maintained between the terminals 
O and A,. OB“ is the constant current 
which the constant receiver electro-motive 
force sets up in the non-inductive branch 
circuit OA’. This branch current will 
cause an impedance drop in the transmis- 
sion line equal to the vector OA,,, which 
is the resultant of the resistance line drop 
OC,, and the reactive line drop Cz, Ar. 
If, now, we consider that the circuit O'A’ 
is connected in with the system, having, 
at the time of its introduction, a very 
high inductance, a lagging current such 
as OB,’ will be set up in the circuit. 
This current, freed from association with 
branch current OB*, would cause a line 
impedance drop equal to OA,; where 
OA, is the resultant of the resistance and 
reactance electro-motive forces induced in 
the line A,A by the current OB,,’ =h. 

When both the circuits O'A’ and 0”A” 
are closed the current flowing in the cir- 
cuit O”A” is productive of a line imped- 
ance drop O4A,,, and the current OB,,’ 
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flowing in the circuit O’A’ is productive 
of a line impedance drop OA, ; therefore, 
with both circuits closed, there will be a 
total line impedance drop equal to the re- 
sultant of the vectors OA,, and OA,. The 
vector sum of these, in their relation to 
the receiver electro-motive force, is shown 
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page 360, Fig. 55, that when the induct- 
ance of a reactive circuit, influenced by a 
constant electro-motive force, is reduced, 
the current increases in such a way that, 
while the angle of its lag behind the im- 
pressed electro-motive force diminishes, 
its vector head traces a circular locus. 


Electromotive a 


a 
Yd anpor 
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by OA,, A,A® and AfA’, since A,A® is 
parallel to OA,,, and the line connecting 
A°A” would be parallel to OA, We 
have, then, this condition; that, when 
the circuit O'A’ is open, the electro- 
motive force which must be developed by 
the generator in order to maintain the 
receiver voltage OA, is equal to OA°, but 
when the receiver circuit O'A’ is closed 
with a flow of current equal to I,', the 
resultant generator electro-motive force 
necessary is increased to the value OA”. 

We can now profitably note the laws 
governing the variations taking place in 
the circuit O'A’ as the inductive react- 
ance of this circuit is reduced. 

It has already been pointed out on 


Following this construction, then, we can 
lay off the vector OB,,* equal to the cur- 
rent which will flow in the circuit O'A’ 
when the reactance of the circuit is zero; 
and, upon this vector as diameter, describe 
the locus circle OB,,’B,°B, 7B, °B,/0; and 
we will then have determined the path 
followed by the current vector head B, 
when the reactance z, of the circuit O'A’ 
is reduced. For example: A certain re- 
duction in the value of z,' will cause the 
current I,’ to assume the phase position 
and value OB,“ With this value, since 
the line resistance is a constant, the point 
C, will move to the point C also along a 
locus circle, and, in like manner, the 
point A, will move to the point A, along 
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a second locus circle; and we find we 
have a perfectly definite relation estab- 
lished between the branch current in the 
circuit O'A’, and the line drop which this 
current, considered alone, produces in 
the circuit A,A, for the heel of the line 
impedance triangle, due to the current I,’, 
as I,’ increases, will follow the trace of the 
circle OC_C a,9, and the apex of this 
triangle will follow the circle OA,A A JA, 
A,0. | 
In the further development of the dis- 
cussion we will transfer the impedance 
locus circle OA,A A.A A 79 to such a 
position that the resultants of the imped- 
ance vectors which it encloses with the 
vector OA, may be readily taken in 
determining the total line impedance drop, 
due to both the constant current I,” and 
the variable current I,’; therefore, we will 
lay off the line A,A? equal to OA,, and on 
an extension of A,A the point O”, distant 
from A by the length 00’. Now about 
O” as a centre, and with a radius equal to 
one-half of OA a describe a circle. This 
circle A°A’A°A"A°A/ A? is the locus traced 
by the total line impedance electro-motive- 
force vector, as the reactance of the cir- 
cuit O'A’ varies; for the vectors connect- 
ing the point A, with points properly 
located on the circle will be equal to the 
resultant of the line impedance electro- 
motive forces due to corresponding branch 
currents. Take, for example, such a 
value of 2,’ as results in determining the 
value of I,’ in the position of OB,,°, then, 
by construction, OA, equals the line im- 
pedance electro-motive force due to I,’ 
If, then, a line is drawn from A“ parallel 
and equal to OA it will determine with 
A,A* the value of the line impedance 
electro-motive force due to I,’ and | A 
Carrying out this construction we find 
that the distance between A® and A° ig 
equal and parallel to OA_; consequently 


the point A° falls on the line impedance 
electro-motive-force circle and A,A° is the 
value of the line impedance electro-motive 
force induced by the actual line current. 


T 
New Bridge Footpath Completed. 


Shortly before noon on June 4 the foot- 
path of the new East River Bridge, in 
New York city, was completed, and Messrs. 
William Hildenbrand, chief engineer, Isaac 
Hartz and H. B. Robinson, of the Roeb- 
ling Construction Company and the East 
River Bridge Commission, crossed the 
river on the narrow path? As soon as the 
hand-rails are in place Mayor Robert A. 
Van Wyck and the members of the Bridge 
Commission will make the first official trip 
and be welcomed by the city officials of 
the Borough of Brooklyn. 
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ARC LIGHTING AT THE BEGINNING OF 
THE TWENTIETH CENTURY—II. 
(Concluded.) 


BY H. W. HILLMAN. 


Again referring to your meeting two 
years ago, and the discussion on arc light- 
ing, Mr. O. T. Crosby suggested that there 
was a large demand for an arc lamp which 
would produce a less volume of light than 
the regular standard lamps offered. That 
is, a demand existed for a low-current or 
low-energy arc lamp which would produce 
a fair volume of light, and so offer mer- 
chants a first-class illuminant at an at- 
tractively low price. 

At that time considerable success had 
been reached, and many of the central sta- 
tions had in use the so-called three and 
one-quarter-ampere direct-current lamp, 
having found that it was a strong competi- 
tor against Welsbach lighting, securing a 
class of trade which could not be reached 
by offering the regular high-energy lamps. 
The fact, however, that the direct-current 
lamp was satisfactory at a low current 
was not sufficient evidence that an alter- 
nating lamp consuming 280 to 300 watts 
at terminals would accomplish the work 
desired. It was thought the light would 
be insufficient. ‘Tests at the factory, in the 
station and finally in actual store practice 
determined that even the alternating lamp, 
operating at four amperes and consuming 
a little less than 300 watts at terminals, 
was exceedingly satisfactory. The Buffalo 
General Electric Company has used these 
lamps during the past year, successfully 
meeting severe competition from 25-cent 
gas. Suffice to say that Mr. Crosby’s sug- 
gestion has been fully met on low-energy 
lamps; both alternating and direct current 
being in operation in all parts of the coun- 
try,and the best evidence of a specific case is 
shown in the illustration below, represent- 
ing a large department store in Salem, 
where 104 alternating four-ampere lamps 
are in operation. Details are many in con- 
nection with this class of business, but 
time permits only the simple statement 
that at the beginning of this Twentieth 
Century the central station business is 
favored with still another strong competi- 
tor against Welsbach or other forms of 
illumination which will substantiate the 
claim that electricity still maintains the 
supremacy as the most modern and satis- 
factory method of securing artificial il- 
lumination. 

The fact that the direct-current systems 
of street lighting have not been referred to 
freely in this paper is not due to any lack 
of appreciation for these systems of arc 
lighting. As the century opens it sees the 
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interior and outside lamps for arc lighting 
fully met with well tried and thoroughly 
reliable systems; the multiple enclosed 
lamps for interior lighting; the series en- 
closed arcs for street lighting. Large- 
sized arc machines are successfully used, 
operating as many as 175 arc lamps. Ap- 
proximately 50 cities and towns have 
adopted this method of street lighting, and 
wherever the direct-current light is used 
there is no question about the quality of 
illumination. No change from open to 
enclosed arc lamps has reflected greater 
credit upon central station management 
than that which took place at Boston under 
the most able management of the late Mr. 
Fred Gilbert. While the Boston Electric 
Lighting Company was a pioneer in 
this movement, it was not long before a 
great many large and representative sta- 
tions, throughout New England especially, 
were equipped with direct-current enclosed 
arcs, strengthening their position in re- 
spect to the street lighting business. We 
therefore find to-day upwards of 20,000 
direct-current enclosed arcs installed for 
street lighting, of which 15,000 are 480- 
watt lamps, consuming 6.6 amperes, and 
5,000 350-watt, consuming 5 amperes. 
The census bulletin from Washington, 
dated October 25, 1900, gives results of 


the twelfth census of the United States, 
showing 150 cities having a population 
of 25,000 or more in 1900. The introduc- 


tion of enclosed ares for street lighting - 


has been so extensive and rapid that 51, 
or 33 per cent of the 150 cities men- 
tioned, have permanently adopted them. 
This figure refers to those cities of 25,000 
or more which have actually closed term 
contracts on the basis of enclosed arcs, 
which arcs have been installed as a system, 
and the subject is almost an old story. 
When considering those cities and central 
stations which are earnestly investigating 
the enclosed arc system for street lighting, 
practically 70 to 80 cities of 25,000 popu- 
lation or more could be included. This 
point is worthy of mention for the reason 
that there are a few isolated cases where 
open arcs are still specified by city authori- 
ties, who do not seem to realize that new 
street lighting contracts on the basis of 
open arc lamps are a thing of the past— 
not representative of modern street light- 
ing practice. 

To show also that large cities, as well as 
small, have taken energetic measures to 
secure enclosed are street lighting, it is 
interesting to note that out of the 51 cities 
which have adopted the enclosed arcs and 
abandoned the open arcs, 26 of such cities 
are sufficiently large to show 50,000 popu- 
lation, while 10 of these have a population 
of 100,000 or more, in the census of 1900. 

In closing, Iet us all appreciate the most 
essential point in connection with all are 
lighting—interior as well as street serv- 
iœ; namely, introduce new ideas, improve 
the service and educate the city authorities 
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along the same lines that the merchants 
have been following. It gradually became 
the custom for merchants to use an in- 
creased number of lamps; lower-energy 
arcs were available, and, as prices for cur- 
rent were made more attractive, a wonder- 
ful increase in the use of arc lamps among 
the merchants has been the result. 

The time is now come when activity is 
required in the matter of street lighting. 
It has been pointed out over and over 
again that open arc lighting was too bril- 
liant; the demand is for a mild, well-dif- 
fused light, from a lamp consuming less 
energy and costing less money. The place 
to introduce low-energy lamps is in the 
new residential districts, in all the sub- 
urbs and localities where previous illumi- 
nation has been by gas or oil lamps. Such 
new street lighting work requires a lamp 
which will permit of a competitive price, 
and yet afford a profit to the lighting com- 
pany. Such a lamp as the four-ampere 
alternating, consuming only about 275 to 
300 watts at terminals, would be a very 
strong competitor against other forms of 
artificial light usually offered for suburban 
streets. 

It may not be news to many of the mem- 
bers present, but it is certainly most inter- 
esting to again refer to the report of the 
Committee on Lighting of the Board of 
Legislation of Cincinnati. This commit- 
tee visited 12 of the largest cities in the 
country for the purpose of compiling data 
and information regarding best methods 
of street lighting, and the following quota- 
tion from their report should interest every 
central station man to secure a copy and 
read the entire report: 

“The use of an increased number of 
lamps, giving the same amount of light 
more evenly distributed, would be an ob- 
ject well worth striving for.” 

In the essays of the eminent philosopher, 
Ralph Waldo Emerson, one finds that the 
reading of but a single sentence offers op- 
portunity for thought. The above heading 
is filled with meaning, and should awaken 
central station managers into a line of 
thought and action. 

First. It suggests the use of an in- 
creased number of lamps on the streets. 
This is greatly in the interests of the cen- 
tral station business; greatly in the in- 
terests of the cities and towns throughout 
the country. 

Second. The sentence suggests that the 
increased number of lamps would give the 
same amount of light more evenly distrib- 
uted. Here, again, we see the mutual ad- 
vantage to the public, as well as the elec- 
tric lighting company, because it not only 
means the liberal installation of lamps 1 
new residential districts, the better light- 
ing of alleys and side streets, heretofore 
dark, but it offers improvement in the art 
of electrice are street lighting. 

At the beginning of the Twentieth Cen- 
tury, electric are lighting is far in the ad- 
vance in satisfactorily filling the demands 
for: 

First. Department store illumination. 

Second. Street illumination. 

Third. Illumination for all classes of 
factories and mills. 


-> 
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THE CONSTRUCTION OF SMALL 
TELEPHONE EXCHANGES—XI. 


BY A. E. DOBBS. 


_ 


INSIDE TERMINAL CONNECTIONS. 


So far we have only considered cable 
terminal connections at the outside end or 
ends. It is not a matter of a great deal of 
importance whether the outside end is con- 
nected to the terminal first, or whether the 
connection is made at the inside; it is 
merely a matter of convenience depending 
upon the condition of the work. If the 
cable, for example, should end at a single 
terminal outside, it does not matter which 
end is connected first, for it is just as easy 
to test from the outside in as it is from 
the inside out. If, however, it should be 
a divided cable, as shown in Figs. 27, 
28, 29 and 30, then the matter takes on 
a different face and the cable should be 
connected up to the terminal numbers in- 
side the terminal room first, as this is 
about the only way by which mistakes in 
picking up wires at the “A,” “B,” “C” 
and “D” boxes can be avoided. 

As before explained, cable bought from 
the manufacturers is generally fully guar- 
anteed and put through factory tests of 
the severest kind and the only trouble like- 
ly to arise may come from a punctured 
sheath or from careless handling of the 
cable as it is being pulled into place; 
therefore, if proper care is taken and the 
cable is carefully inspected as to defects 
in the lead covering as it comes off the 
reel, very few pairs will be lost; more- 
over, tests made before the cable is in 
place are apt to be misleading. The writer 
has seen as much as 50,000 feet of aerial 
cable put up at one time without the loss 
of more than a dozen pairs, and even some 
of these were afterwards found to be in 
trouble in the terminal connections. One 
of the most convenient pieces of appara- 
tus for the quick testing of a cable, easily 
put together, is shown in Fig. 45. It con- 
sists of a box, which need be only large 
enough to hold two or three cells of dry 
battery, wired as shown, diagrammatically, 
in the figure. On the box are mounted six 
binding-screws, the ones marked L and G 
being connected to the line and cable 
sheath, respectively, or to the two wires of 
a pair. B B are the battery binding-posts, 
which should be so arranged that any de- 
sired number of cells—or even a generator 
—can be thrown in as needed. The two- 
point switch, S, is arranged to throw in 
either the battery or the telephone at the 
points, R and T. As a general thing a 
strong receiver is all that is needed for 
testing purposes, though a regular set 
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may be connected in. In the battery cir- 
cuit is placed a bell, or buzzer, which rings 
when the circuit is closed at the other end. 
There is also another circuit that may be 
added, as shown by the dotted lines to 
the point, S’, which may be a double-pole 
switch for cutting in a Wheatstone bridge 
for further testing if desired. The test 
proceeds as follows: First, the wires are 
all connected to the terminal at one end 
or the other, the white or blue wires being 
connected to the odd numbers, as 1, 3, 5, 
7, etc., while the red wires of each pair 
are connected to the even numbers, as 2, 
4, 6, 8, etc. The white or blue wire of 
each pair is often called the “tip” or “line” 
wire, because it is so arranged that it con- 
nects to the tip side of the switchboard 
plug jack and also, in a common-return 
system, it is the wire which is connected 
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to the line while the red one, in that case, 
is connected to the common-return wire. 
For a similar reason, the red wire is usual- 
ly named the “ground,” or sleeve, which is 
likewise attached to the sleeve side of the 
jack and also the ground or common-re- 
turn side of the line, if such is used. 

This arrangement of the wires has been 
in use so long that it has all the force of 
an unwritten law and almost any lineman 
or cable man who knows his business will 
follow it. The plan should be religiously 
observed, for changing these colors will 
not only create confusion but if new line- 
men should be hired at any time they 
might waste a great deal of time trying to 
find out how the system was connected up. 
Remember: White to the tip and red to 
the sleeve while in the cable connections ; 
white takes the odd, and red the even, 
numbers, counting each wire as one. 


Now, coming back to our subject again, ' 


we will require two men—one at each end 
of the cable—one with the test box de- 
scribed in Fig. 45 and the other with a 
good telephone receiver. 

As said before, there are two methods 
of counting an outside cable—one by 
counting each wire as a separate line, and 
the other by counting them by pairs. 

In the former, a 50-pair cable would, 
therefore, have 100 numbers, which would 
correspond to the pins outside, while in 
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the latter there would be only 50 numbers 
to the 100 wires. 

We will suppose that the latter method 
is adopted ; the man with the test set con- 
nects one side of it to the sheath of the 
cable and the other to the “line” side of 
No. 1 pair at the terminal that has al- 
ready been connected up. The other man, 
who is at the other end, has the wires al- 
ready fanned out and his receiver attached 
to the cable sheath on one leg, while with 
the loose end of his receiver circuit he 
rapidly touches one after another of the 
loose ends of the cable conductors. When 
he has found the right one the fact is in- 
dicated by a loud buzz in the receiver and 
it is also indicated to the other man by a 
ring of his bell or buzzer. At this he 
throws his switch over, which connects the 
telephone, over which he now speaks to 
his coworker, already listening for in- 
structions, and says “No. 1 line,” which is 
repeated back. The other side of the pair 
is now found without the battery test and 
the telephone order of “No. 1 ground” is 
also repeated back. (The terms “line” 
and “ground” are more easily understood 
through a telephone than the words “tip” 
and “‘sleeve.”) 

The same formula is gone through with 
all the other pairs until that terminal is 
finished and all the wires at the second 
terminal attached to their tips, when a 
second test is made for crosses and 
grounds. For this purpose it is well to 
use a considerable voltage and 50 cells 
should be used, or, if sure that the outer 
ends are all clear, a 100-volt electric 
light supply is convenient, using two 
lamps in series to prevent a possible burn- 
out. The free wire of the test set may now 
be rapidly touched to all the tips in turn 
to ascertain whether any of them is 
grounded on the cable sheath. Should 
they be found “clear” they may now be 
tested against each other. For this test 
disconnects the test set from the cable 
sheath and attaches it to the tip or line 
wire of No. 1 pair, while the free wire is 
touched to each of the other wires in turn. 
This process is repeated until every wire 
in the cable has been tested against all 
the others. 

If the engineer in charge now desires 
galvanometer tests may be made, after 
which the wires may be soldered to their 
clips and the job completed. With the 
test set just described, two men are able 
to test and connect a 100-pair cable in 40 
minutes. The set is therefore much quick- 
er than the older method of testing with 
a magneto, which would not only require 
the two men, but also a helper to turn the 


752 


crank. Many men prefer to use a tele- 
phone for the final test for grounds and 
crosses, using it in place of the bell shown 
in Fig. 45, and connecting in about six 
cells of battery. In this method, in run- 
ning down the clips with the free wire, 
if the cable is a long one, there will be a 
slight click in the receiver at the first 
touch, due to the static charge, but if the 
conductor is “clear”? it will have become 
fully charged at the first touch and sub- 
sequent touching should produce no sound 
in the receiver. By some construction 
men thig is the only method relied upon, 
as an experienced man will be able to tell 
the insulation resistance of the cable 


pretty well without any other test. 
mD 


BLEACHING BY ELECTRICITY. 


BY GEORGE E. WALSH. 


= 


Bleaching by electricity is not exactly a 
new method of obtaining results that 
chemistry has chiefly monopolized in all 
the industries; but the modern processes 
employed show sufficient change and im- 
provement over the early ones that the 
work is practically the outcome of to-day’s 
inventions. Electric bleaching combines 
the chemical method in it, for it is mere- 
ly used as an agency to produce certain 
chemical actions. The process technically 
described is merely the decolorization of 
chlorides by electrolysis. The decoloriza- 
tion obtained in this way has been found 
to be more satisfactory than that obtained 
by purely chemical action. 

One of the drawbacks to bleaching by 
electrolysis has been the cost. By the 
more common chemical method the cost 
was about one-half, and for this reason 
nearly all the trades and industries adopt- 
ed it. Quite recently, however, a German 
chemist has introduced and patented a 
process of bleaching by electrolysis which, 
according to the claims set forth, makes it 
of great commercial value on account of 
its low cost. If this proves true modern 
bleaching methods will be completely revo- 
lutionized in all the trades, and electricity 
will become an agency of great moment 
in the cotton and cloth manufacturing. 

In order to appreciate the German 
method of bleaching by electrolysis it will 
be interesting to glance at some of the 
stages of evolution through which this has 
passed. There have been for a long time 
three distinct methods of bleaching by 
electrolysis recognized by the trade, and 
while any one of these processes might 
have been satisfactory, not one could be 
generally adopted on account of the ex- 
treme cost. These processes are named 
after the chemists or inventors who dis- 
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covered them, and are commonly spoken of 
as Hermite’s, Brochoki’s and Leclanche’s 
methods. The Hermite process was one 
of the earliest, and it is described as a 
process in which the bleaching liquor is 
produced by the electrolytic decomposi- 
tion of solutions of the chlorides of alumi- 
num, calcium and magnesium. In this 
process preference is given to the latter, 
but there is no mention made in the de- 
scription of the work of the use of any of 
the hypochlorites. 

According to his own description Her- 
mite gave a preference to chloride of mag- 
nesium because of the lower electro-motive 
force required to decompose it. As the 
question of economy was the all-impor- 
tant one, even then this was a considera- 
tion not to be lightly overlooked. More- 
over, he set up the claim that the hypo- 
chlorite of magnesia had a more rapid and 
superior bleaching power than chloride of 
lime; but this advantage was partly off- 
set by the high cost of chloride of mag- 
nesium. To equalize matters more effec- 
tively he used a solution of magnesium and 
sodium chlorides. 

The decolorizing chlorides obtained by 
electrolysis have always proved to be more 
energetic and lasting than those developed 
by any chemical process, and it has always 
been understood that it was only a ques- 
tion of time before electricity would dis- 
place all other chemical methods. Al 
that was needed was the discovery of some 
electrolytic method that would prove 
economical enough to make the work com- 
mercially profitable. In bleaching the 
higher priced goods, no expense is spared 
to obtain the best results, and the elec- 
trolytic process has been employed in a 
small way to some of the factories. 

In Hermite’s method the reactions pro- 
duced in the process of bleaching were of 
unusual value, and the results obtained 
therefrom eminently satisfactory from 
any point of view except that of cost. In 
his process the oxygen, acting on the 
coloring principles, oxydized it with for- 
mation of carbonic acid. The chlorine 
produced hypochloric acid, which, combin- 
ing with the magnesia, reforms the origi- 
nal magnesium chloride. In this way the 
loss 1s small, for the same chloride of mag- 
nesia can be used indefinitely, and nothing 
is actually lost in quantity except the 
saline solution which is retained by the 
bleached fabrics. This process is suscepti- 
ble for further improvements, and some 
modifications of it have been adopted by 
experimental factories where high-priced 
fabrics have been bleached. 

In the Brochoki'’s process the employ- 
ment of platinum electrodes was a fatal 
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handicap from the beginning, for the cost 
was at the outset so great that there was 
little possibility of its being adopted by 
any of the trades. There are, of course, 
some advantages. One is that the results 
are superior to any other, and the fabrics 
bleached show a really superior finish of 
unsurpassed value. The cost of this 
method, too, is larger in the initial or in- 
vested capital than in the actual work of 
bleaching. In this process the apparatus 
has five compartments, with lead used in 
connection with the platinum, and the 
electric current enters the first compart- 
ment near the platinum electrode, trav- 
erses the salt solution, electrolyses it and 
passes on to the leads. 

In both of these processes the electrodes 
effect the formation of hypochlorates of 
soda, but it is not possible in either in- 
stance to obtain great chlorometric 
strength. For this reason neither process 
has been considered sufficiently satisfac- 
tory for general use, and inventors have 
since been trying to improve upon the 
methods without adding any extra cost. 
Leclanche’s method attempted to remedy 
this by producing the same chlorometric 
strength as that obtained by the ordinary 
chemical method. His apparatus was con- 
structed for this special purpose, and he 
succeeded in accomplishing the purpose to 
a relative degree. But the apparatus is 
too costly of structure and operation un- 
less connected with an electrolytic plant 
already established. This method of 
bleaching can be made satisfactory from 
a commercial point of view only in large 
electric plants where the cost of the cur- 
rent is low, and where the bleaching is 
conducted on a large scale. In fact, the 
cost is rapidly decreased the larger the 


‘plant is made. For small mills and plants 


it can hardly be used with efficiency. 

Processes of bleaching by electricity have 
advanced rapidly in recent years, and one 
method is superseded almost as soon as its 
completion is announced. This indicates 
that the improvements must soon reach a 
point where electric bleaching will sup- 
plant all other methods. Manufacturers 
are confident that electricity will be the 
future agent in this work. The announce- 
ment that a German chemist has discov- 
ered a cheap and effective apparatus for 
bleaching by electrolysis does not come as | 
a surprise, but rather as a confirmation of 
views already entertained for years by 
those best informed on the history and 
literature of the subject. German chem- 
ists and bleachers have given more atten- 
tion to this work than Americans, and 
most of the processes so far described are 
of German origin. 
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A BRITISH MECHANICAL SURFACE CON- 
TACT RAILWAY SYSTEM. 


BY A. WEBSTER. 


Although the overhead trolley system 
has been universally adopted in England 
wherever electric traction is employed, 
there’are many who are anxious to see a 
thoroughly efficient reliable system invent- 
ed which would, so to speak, strike a mean 
between this method and the underground 
conduit. This means, of course, a surface 
contact system insuring immunity from 
shock to anv one walking across the con- 
tact studs. Such a system, operated by 
electromagnetic switches, has been work- 
ing in Paris for about four years, and 
there is nothing novel in the principle of 
collecting the current from studs placed in 
the roadway. The difference between one 
surface contact system and another is en- 
tirely in the method of operating the 
switches. In view of the fact that such 
systems are extremely scarce, I offer no 
apology for noticing a decidedly novel one 
which has received much attention at the 
hands of the engineering press in Eng- 
land. 

The principal feature of it, which is 
known as the Kingsland mechanical sur- 
face contact system, is the employment of 
a revolving tappet-wheel operated by a 
striker-bar attached to the car. This 
wheel is placed in a slot formed in the 
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is one of the tram rails and R’ is the out- 
side or slot rail. D is a cast-iron street 
box, having a removable cover, F, and 
contains the inner switchbox, H, and the 
tappet-wheel, L. The switchbox, H, is 
clamped by bolts and lugs and by un- 
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SECTION OF STREET SwitcH-Box FOR MECHAN- 
ICAL SURFACE CONTACT SYSTEM. 


screwing the latter, the box, H, with all 
its contents can be lifted out of the outer 
box, D, and the bracket, B, and tappet- 
wheel, L, are also equally accessible. The 
action of the switch will now be seen. 
The body of the commutator, W, is made 
of insulating material, but imbedded in 
this are three contact pieces joined to- 
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PERSPECTIVE VIEW, MECHANICAL SURFACE CONTACT SYSTEM. 


roadway, as shown in the perspective view. 
The striker-bar on the car projecting 
downwards engages with the tappet-wheel 
giving it one-sizth of a turn every time 
the car passes. The tappet-wheel is con- 
nected with the electric switch and the 
current is switched on and off the studs as 
follows: 

The diagram is a sectional end view of 
the switchbox, rails and tappet-wheel. R 


gether by a metal ring underneath. The 
two brushes, T, T, are so placed that in 
one position of the commutator they will 
both be in contact with the metal portion 
while in another they will both be insu- 
lated. It will thus readily be seen that 
as the tappet-wheel has six arms and is 
moved one-sixth of a revolution each time 
it is operated, there will be three “on” 
positions and three “off” positions during 
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one complete řevolution, which will occur 
alternately. M is the main cable. In 
order to prevent the tappet-wheel from 
revolving more than one-sixth of a revolu- 
tion due to the heaviness of the blow, an 
automatic locking device has been pat- 
ented, by which the shock of the blows is 
taken up by springs, one switch being 
ready for the next operation the moment 
after one blow has been dealt. An ex- 
perimental line has been laid down at 
Wolverhampton and the system is receiv- 
ing a deal of attention from experts. Two 
methods of working with this system are 
available. In one, the car only carries one 
striker, and the connection of the stud in 
advance is effected simultaneously with 
the disconnection of the rear stud by the 
action of one and the same switch. In 
the second method of working, two strikers 
on each car are used, the rear striker be- 
ing utilized for the purpose of disconnec- 
tion. Of course, one can see faults, but 
one thing seems certain, viz., the studs are 
never “alive” until a car-striker turns the 
tappet-wheel. 


— 
Electricity in Glass-Making. 


The product, called “electroverre,” ac- 
cording to the Moniteur Sctentifique, is 
made as follows: The materials in fine pow- 
der are fed into an electric furnace in sev- 
era] compartments ; in about 20 minutes a 
clear liquid glass is obtained, which can 
be run into molds or worked as usual. 
For the finer kinds of glass the compart- 
ments are placed over one another, as the 
refining takes place more quietly. Fifty 
volts are sufficient with the Becker furnace, 
and the current can be either alternating 
or continuous: It is claimed as an advan- 
tage that the furnace can be easily started 
or stopped within a short time, and that the 
expense of pots will be saved. The trials 
are being made by a company at Cologne. 

—__-> 

New Electric Railroad in Russia. 

Consul-General Guenther writes as fol- 
lows, dated Frankfort, April 30, 1901: 

“The first electric suburban railroad in 
Russia was opened for traffic this year. 
It connects the manufacturing city of 
Lodz, in Russian Poland, with the neigh- 
boring towns of Zgierz and Pabianice, and 
is 1314 miles in length. The Thomson- 
Houston motors used were furnished by 
the Russian Electricity Union. The road 
is owned by a company of Polish mer- 
chants and manufacturers, and was built 
at a cost of $560,000. The charter pro- 
vides that the government shall receive a 
share of the profits, and shall have the 
right to purchase after 20 years; and that 
the road and all equipment shall become 
the property of the government at the ex- 
piration of 28 years.” 
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SYNTONIC WIRELESS TELEGRAPHY.* 


BY GUGLIELMO MARCONI. 


The very rapid advances which have 
been made in the art of telegraphy 
through space, continue to attract much 
attention to this fascinating subject. 
What was stated yesterday to be impos- 
sible has now become possible, and what 
we regard as almost insurmountable diffi- 
culties may be removed in the immediate 
future. 

The number of experimenters working 
in this field has increased, as many work- 
ers, who, some time ago, had little or no 
faith in the practical utility of wireless 
telegraphy have now changed their minds 
and are taking up the subject. 

I believe it to be necessary before I 
proceed to deal with the subject to state 


Fig. 1. 


that in my opinion a large amount of in- 
accurate and misleading information is 
being from time to time published upon it 
in the daily and even in the scientific 
press. I shall endeavor to correct some of 
the misstatements which have been made. 

As the title of my paper implies, it is 
my intention first to describe fully the 
efforts I have made in order to tune or 
syntonize the wireless system, efforts which, 
I am glad to say, have been crowned with 
complete success. 

I also wish to mention something of 
the difficulties encountered in promptly 
publishing the results (whether successful 
or otherwise) obtained in the course of 
my experiments. A commercial concern, 
such as the one with which I am working, 
does not exist solely for the advancement 


A pan read before the Society of Arts, London, 
May 15, 1901. Concluded next wook. 
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of science, but especially for the purpose 
of securing a pecuniary return to those 
who have braved risks and undertaken 
sacrifices in assisting and forwarding the 


necessary experimental work. 


It is often considered possible that cer- 
tain new methods and results may, if 


7 
Fic. 2 


prematurely published before being fully 
patented, be utilized by persons whom I 
might call business rivals, thus prevent- 
ing those who have borne the initial cost 
of the first tests from benefiting in a 
fair measure. I am, therefore, frequent- 
ly prevented from promptly publishing the 
methods by which I have obtained inter- 
esting results. By quoting the dates of the 
British patent specifications and other 
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publications I hope to be able to establish, 
to a certain extent, the dates at which the 
various systems or methods were worked 
out. It may probably surprise some of 
you when I mention how comparatively 
long ago some of the patents which I shall 
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discuss to-night were applied for and per- — 
fected. | 

Last winter I had the honor of de- 
scribing before the Royal Institution of 
Great Britain most of the success obtained 
up to that date in communicating by 
means of my system from one place to 
another. It is my desire in this paper to 
give a description of the further progress 
made, with special reference to the results 
obtained by tuning or syntonizing the in- 
stallations. So long as it was possible to 
work only two installations within what I 
may call their sphere of influence, a very 
important limit to the practical utilization 
of the system was imposed. With simple 
vertical wires, as shown in Fig. 14 and 
Fig. 2, connected directly to the coherer 
and spark-gap at the receiver and trans- 
mitter, as used by myself before 1898, no 
really satisfactory tuning was possible. It 
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was, however, possible to obtain a certain 


selection of signals if various stations 1n 


the vicinity used vertical wires differing 
very considerably in length. Thus two 
stations communicating over a distance of, 
say, five miles, and using wires 100 feet 
long, would not interfere with the signals 
transmitted by the other two stations, 84> 
two miles from the first, which were using 
aerials only 20 feet long, and communicat- 
ing over a distance of about one mile. 
The new methods of connection which I 
adopted in 1898, 1. e. (see Fig. 8), con- 
necting the receiving aerial directly to 
earth instead of to the coherer, and by the 
introduction of a proper form of oscilla- 
tion transformer in conjunction with a 
condenser so as to form a resonator tuned 
to respond best to waves given out by 4 
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given length of aerial wire, were impor- 
tant steps in the right direction. 

I referred extensively to this improve- 
ment in the discourse delivered before the 
Royal Institution on February 2, 1900, 
and my first British patent specification 
referring thereto was applied for on June 
1, 1898, No. 12,326, and published in due 
course. This mode of connection was also 
discussed by the technical press.* 

It is remarkable that eminent scientists 
and engineers, such as Professor Slaby and 
G. Kapp, who have been good enough to 


discuss my work on “Wireless Teleg- 


raphy,” should be so badly informed on 
the subject in general as not to know that 
this method, and many other improve- 
ments on my original system, have been 
in use by myself and my assistants for 
several years. 

I wish to give you an illustration of 
what I mean. In a paper on “Tuned or 
Multiple Wireless Telegraphy,” by Pro- 
fessor Slaby, of Charlottenburg, read on 
December 22, 1900, and published in a 
special number of the Elektrotechnischen 
Zeitschrift, he stated: “Up to the present 
the following method has been followed 
without exception. The receiving wire was 
suspended tnsulated and attached at the 
lower end to the coherer, the other pole of 
which was connected to earth.” 

Again, G. Kapp, in an editorial review in 
the same publication, states: “According 
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to the Slaby-d’Arco system and in opposi- 
tion to the Marconi system the receiving 
wire is earthed.” . 

The inaccuracy of these statements is 
very apparent if we compare them with 
the description given by myself nearly 
three years previously in the British pat- 
ent applied for, as I have remarked, on 


June 1, 1898, published in July, 1899, 
E ee ee 


*See the Electrician, vol. xliii, p. 48; also L zli 
p. 555-556. £ L EN 
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and openly discussed by the scientific press 
of this and other countries a long time 
previous to the date of Slaby’s paper. At 
line 7, page 1, of my description will 
be fovnd the following passage: “Accord- 


7 


a 
Fie. 6. 
ing to this invention the conductor 
(aerial) is no longer insulated, but is con- 
nected to earth through the primary of an 
induction coil, while the ends of the im- 
perfect contact (or coherer) are connected 


A 


Fig. 7. 


to the ends of the secondary one of the 
connections passing through a condenser.” 

As you will notice, nothing is said in 
this patent of the necessity of insulating 
the vertical wire of the receiver. If the 
system described here had not been used 
by me, I very much doubt whether we 
should have succeeded in maintaining 
communication with the East Goodwin 
lightship during 1899, in maintaining 
communication across the English Chan- 
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nel that same year during the meeting of 
the British Association at Dover, and in 
supplying the Admiralty in the course of 
the year 1900 with 32 installations, all of 
which passed an official 100-kilometre test 
(most of the distance being overland) at 
the rate of about three installations per 
week. l 

Leaving this subject for the present, I. 
shall endeavor to describe the various 
steps made in the development of my syn- 
tonic system. I realized a long time ago 
that one great difficulty in achieving the 
desired effect was caused by the action of 
the transmitting wire. A simple, straight 
rod in which electrical oscillations are 
set up forms, as is well known, a very good 
radiator of electrical waves. If this was, 
in the beginning, an advantage, by allow- 
ing signals to be received with a small 
amount of energy over considerable dis- 
tances, it proved later to be one of the 
chief obstacles in the way of obtaining 
good resonance in the receiver. Now, as 
Dr. Fleming points out so clearly in his 
Cantor lectures on “Electrical Oscillations 
and Electric Waves,” delivered before this 
society in November and December of last 
year, there is in connection with this part 
of the subject one point of great interest. 
“Both theoretical and experimental re- 
search show that in the case of conductors 
of a certain form the electric oscillations 


die away with great rapidity.” In all 
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what we call good radiators, electrical os- 
cillations set up by the ordinary spark dis- 
charge method cease, or are damped out 
very rapidly, not necessarily by resistance, 
but by electrical radiation removing the 
energy in the form of electric waves. 

Many mechanical analogies can be 
quoted which will point out the necessity 
of designing a persistent oscillator, in or- 
der that syntony may become apparent in 
properly tuned resonators. Acoustics fur- 
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nish us with numerous examples of this 
fact, such as the resonance effects pro- 
duced by the well-known tuning-fork ex- 
periment. Other illustrations of this prin- 
ciple may be given, e. g., if we have to set 
in motion a heavy pendulum by means of 
small thrusts or impulses, these must be 
timed to the period of oscillation of the 
pendulum, since otherwise its oscillations 
will not acquire any perceptible amplitude. 
An illustration of this fact occurred to me 
some time ago while I was watching the 
ringing of great bells in an Italian cathe- 
dral. As most of you probably know, the 
bells in many churches in Italy as else- 
where are rung from the bottom of the 
tower by means of ropes attached to the 
bells. The largest bells weigh several 
tons, and it usually requires two men to 
work for perhaps two minutes on the ropes 
before the combined effect of their pulls is 
sufficient to get the bell to attain an ampli- 
tude large enough to cause the hammers 
to strike. I observed on the occasion to 
which I allude that it required for each 
bell a number of well-timed pulls on the 
bells in order to get them to swing, the 
larger bells requiring impulses further 
apart, i. e., of a lower frequency, than the 
smaller ones. It is perfectly obvious that 
if the pulls on the ropes had been wrongly 
timed it would have been impossible with 
the same amount of power to ring the 
bells. The same kind of effect happens in 
a very small fraction of a second (instead 
of several minutes) when we try to induce 
electrical oscillations in a good resonator. 
If the form of this resonator be such as to 
cause it to be a persistent vibrator, i. e., 
one in which the electrical oscillations are 
not rapidly damped by resistance or radia- 
tion of waves, then it is necessary for us 
to employ a number of properly timed 
electrical oscillations radiated from a per- 
sistent oscillator tuned to the period of the 
resonator we desire to affect. 

=> —_—_—_- 

Call for $5,000,000 by Central Union 

Telephone Company. 


President John I. Sabin, of the Central 
Union Telephone Company, Chicago, has 
issued a circular to stockholders an- 
nouncing that $5,000,000 is needed by the 
company. They are asked to pay an as- 
sessment of $60 a share as one of the ways 
out of the present situation. In his circu- 
lar Mr. Sabin sgys: 

“After two months’ investigation—the 
last month in charge as president—I find 
that it is imperatively necessary that at 
least $3,000,000 be provided without de- 
lay—that is, one-half immediately and 
one-half before the close of the present 
year—with a call for another $1,000,000 
during the first half of 1902, and one 
more for the same amount in the last half 
of 1902. This in addition to the net in- 
come during the period named. 

On the assessment becoming known 


Monday of this week, the stock of the com- 
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pany declined nearly 10 points, closing 
the day at 40. The new money is re- 
quired to supply the demand for service 
in the company’s widely extended territory 
and to meet the opposition of other com- 
panies. 


> 
Telephone Signaling on the Erie 
Railroad. 


In the ELectricaL Review for May 11, 
1901, Mr. F. L. Blendinger, superintend- 
ent of telegraphs of the Erie Railroad 
Company, described in a brief note the use 
of the telephone for signaling purposes as 
an adjunct to the telephone system of that 
railway. Mr. Blendinger has sent the 
photograph which is reproduced herewith 


TELEPHONE IN BLocK SIGNAL House, ERIE 
RAILROAD. 


of the interior of a block signal house 
located at County Road Crossing, about 
three miles west of the Bergen Tunnel, 
on the main line of the Erie Railroad. 
From this point block signal circuits con- 
nect with the tower at Midland Crossing 
on the east and Hackensack Bridge on the 
west. The two signal circuits are carried 
to the transmitter box of the telephone 
and passed through a pin and spring simi- 
lar to those in the old-fashioned telegraph 
plug cutout. The circuit remains closed 
through the spring and pin. There is no 
bell on the telephone, as a special tele- 
phone signal included in the block-signal 
bell code renders this unnecessary. Upon 
the sounding of the telephone signal the 
operator inserts in the east or west plug 
hole, as the case may be, the plug at the 
end of the cord which is shown hanging 
over the transmitter box, and the telephone 
is then in the signal circuit ready for use. 
Upon the termination of the conversation 
the plug is pulled out, when the signal cir- 
cuit closes at once through the spring and 
pin. | 
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The New York Electrical Society. 


The annual meeting of the New York 
Electrical Society was held on Wednesday 
evening, June 5, at the College of the City 
of New York, the following officers being 
elected: President, Arthur Williams; vice- 
presidents, C. O. Baker, Jr., C. E. Knox, 
S. L. Nicholson, H. A. Lardner, G. H. 
Condict, H. V. Parsell; secretary, George 
H. Guy, and H. A. Sinclair, treasurer. 
<> 
The Railway Telegraph Super- 

intendents. 


The annual meeting of the Associationof 
Railway Telegraph Superintendents, Mr. 
P. W. Drew, of Milwaukee, secretary, will 
be held at Buffalo, N. Y., June 19 and 20. 
The headquarters of the convention will 
be at Statler’s Pan-American Hotel. 

The place of meeting was changed from 
Boston to Buffalo this year on account of 
the desire of many of the members to at- 
tend the exposition at the latter city. 
< 


The Northwestern Electrical Associa- 
tion. 


The summer meeting of the Northwest- 
ern Electrical Association will be held at 
Sheboygan, Wis., commencing Wednesday 
morning, June 26. Reports and papers 
on a number of subjects of special interest 
to central station men will be read and 
discussed. An attractive entertainment ` 
programme is being arranged, and it is 
believed that all who attend the conven- 
tion will be assured of a pleasant and 
profitable time. Full information may 
be obtained of Mr. Thomas R. Mercein, 
the secretary and treasurer of the associa- 
tion, whose address is 85 Michigan street, 
Milwaukee, Wis. 
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A New Type of Storage Battery. 


The new and perfected form of ac- 
cumulator, known as the “Exide” cell, 
manufactured by the Electric Storage 
Battery Company, of Philadelphia, has 
lately been selected for service on the 
new automobile omnibus line for Fifth 
avenue, New York, as well as for the 
general service. This line will be oper- 
ated by the New York Electric Vehicle 
Transportation Company, which has been 
running the electric cab service in New 
York for several years past. The new 
battery has been tested in service upon 
these public automobiles, and it is claimed 
that excellent results have been obtained. 

The battery, whose design is largely 
due to Mr. Justus B. Entz, the company’s 
chief engineer, has been evolved from the 
old style lead plate accumulator. The bat- 
tery is stated to weigh 62 pounds per 
effective horse-power-hour output, and to 
have lasted out over 2,500 miles of actual 
service in the public automobiles. In com- 
paring this battery with other light types 
recently described, Mr. Entz is quoted as 
saying that this cell, which has been op- 
erated with an output of one horse-power 
for 50 pounds weight of complete ele- 
ments, is actually lighter than the claims 
which have been made for some recent 
inventions. 
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Electrical 


Patents 


Mr. Isidor J. Kusel has recently patent- 
ed an improved combined spring jack and 


. drop for telephone switchboards, the pat- 
ent having been assigned to the Eureka 


Electric Company, Chicago. The object 
of this invention is to produce a combined 
spring jack and drop which is compact in 
form, strong and simple in construc- 
tion and easily attached to or re- 
moved from the board. In this in- 
strument electrical connections between 
the lines of the board and those of 
the jack and drop are made or broken 
by attaching or detaching it, and the ac- 
tion of the magnetic coil is strengthened 
by a tubular shell of magnetic metal. The 
annunciator plate falls sidewise, in a 


COMBINED SPRING JACK AND DROP. 


plane parallel to the face of the board, 
and this plate is automatically restored 
to its position by the insertion of a plug 
into the jack. The jack is not liable to 
accidental displacement by jarring of the 
switchboard. A night-bell circuit, normal- 
ly open, is arranged, to be closed by the 
falling of the annunciator plate. Con- 
nections for this and for the subscribers’ 
lines are permanently secured to contact 
points on the stationary portion of the 
switchboard, these being arranged to en- 
gage corresponding contact points on the 
jack and drop, so that mechanically at- 
taching the jack to the switchboard per- 
forms the electrical connection. The 
tubular shell of soft iron surrounding the 
electromagnet prevents cross-talk. 


Mr. Thomas A. Edison has been im- 
proving his magnetic separators and has 


recently patented a new feature. He pro- 


vides a magnet which has a minimum 
length between the poles and a maximum 
length at right angles thereto. In other 


words, the core consists of a soft iron bar 


having a length of four feet six inches, a 
width of one foot and a thickness of three 
inches. The magnetizing core is wound 
lengthwise over the ends of this bar, leav- 


Ing exposed for the polar faces the side 
edges. This magnet is arranged with its 


greatest length in a horizontal plane and 
it is supported by legs on suitable beams or 
blocks. Above each end is a hopper having 
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an oblong bottom from which the ore is 
fed by means of a roller in a thin sheet. 
Between the hopper and the magnet are 
interposed inclined guideways or boards 
which arrest the fall of the material, so 
that as it passes the magnet its movement 


MAGNETIC SEPARATUR. 
is comparatively slow. To decrease the 
speed further, brass angle brackets are 
secured along the side edges of the mag- 
net, and the guide boards are arranged so 
that the material is projected against 
these metallic strips. The operation will 
be obvious. The ore is fed in a thin sheet 
and projected against the opposite ends of 
the magnet. The non-magnetic portions 
will fall into one receptacle, while the 
magnetic particles will be drawn out of 
this path and fall into another receptacle. 


A very simple push-button, embodying 
several important features, has been pat- 
ented by Mr. Sigmund Bower, of Brook- 
lyn, N. Y. In the present instance the 
casing is made in the usual form, compris- 


New Posna-Borron. 


ing a base, to which is screwed or other- 
wise detachably secured a shell having an 
opening through which the button pro- 
jects. This button, however, instead of 
being loosely mounted in the opening, is 
secured to a contact spring, one end of 
which is fastened to the base, while the 
other end is free and is arranged to con- 
tact with a suitable plate also fastened to 
the base. By this construction, there is no 
danger of the button being lost when the 
case is open, and, as the contact spring has 
a sliding engagement over the plate, the 
surfaces are kept clean and bright. 
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Mr. John R. Dick, residing at Brighton, 
England, has patented in this country ap- 
paratus for connecting electric meters in 
three-wire circuit. The patent has been 
assigned to the Mutual Electric Trust, 
Limited, of England. The object of the 
invention is to do away with the necessity 
of connecting up a recording instrument 
in each of the two outside wires and add- 
ing together the readings of these instru- 
ments to arrive at the maximum demands 
of the whole installation. In certain in- 
stances it is well known that the demand 
on the positive and on the negative sides 


of a three-wire circuit are not coincident, 


in which case the readings will not be ac- 
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THREE-WiRE METER CONNECTIONS. 


curate. By the present arrangement, the 
inventor claims that accurate readings are 
obtained without the employment of two 


separate instruments. To this end the 
neutral main is split into two leads, one 
of which is associated with the positive 
main, and the other of which is associated 
with the negative main. A Wright indi- 
cator is connected across these two branch- 
es by means of suitable wires and between 
the points of connection of said wires and 
the point where the neutral main divides 
two equal resistances are inserted. The 
action of this resistance is to cause a de- 
terminate portion of each of the two cur- 
rents to pass through the instrument, so 
that the indication of the instrument is 
always proportional to the sum of the two 
currents. The resistances should be com- 
paratively small so as not to cause an un- 
due drop in the voltage. | 

An ingenious device for notifying a per- 
son of the breakage of a cell in an electric 
battery has been devised and patented by 
Mr. James R. Blackwell, of New York 
city. As is well known, batteries em- 
ployed in dwelling houses and similar 
places are generally placed in such a posi- 
tion as to be hidden from general view, 
and it often happens that the working of 
the apparatus having connection with the 


battery is interfered with or deranged by 
the breaking of one of the cells. The 


present invention is designed to automat- 


: ically notify a person of the same. To this 
end, a tray is provided in which the cells 
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are placed and connected up in the usual 
manner. - The tray comprises a wooden 
frame having a zinc bottom, and located 


BATTERY TRAY. 


a slight distance above the bottom, but in- 
sulated therefrom are a number of carbon 
sticks. These carbon sticks are electrical- 
ly connected with a binding-post and an- 
other post is in like manner secured to 
the zinc bottom. From the binding-post, 
wires lead to an alarm device, preferably 
in the form of an ordinary bell. By this 
construction it will be seen that should 
one of the cells become broken, the ex- 
citing fluid will flow into the tray, said 
tray being thereby formed into a battery, 
so that when the liquid comes into con- 
tact with the carbon and zinc, a current 
will be generated that will flow through 
the wires that connect therewith and ring 
the bell. 


The Sargent Automatic Railway Signal 
Company, of Rochester, N. Y., controls a 
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ELECTRIC BELL MECHANISM. 


recently issued patent granted to Mr. Wal- 
ter E.” Foster, of Carnegie, Pa., on an 
electric gong intended more particularly 
for use at railway crossings, although, of 
course, it may be employed in other con- 
nections. A base is provided to which is 
secured a gong or bell, and above said 
ong or bell is located a vertical solenoid 
Soil having a reciprocating core that is 
provided at its lower end with a gar 
ranged to strike against the gong. ; 5 
upper end of this core projects al $ 
solenoid, and a lever 18 pivoted in m a 
diate, its ends above the polenti ye 
end of the lever is forked and loca 
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against the projecting end of the core, a 
pin carried by the core being a ed be- 
tween the fork arms. The other end of the 
lever detachably engages a flat spring that 
is located in a suitable battery circuit, in 
which the solenoid is also placed, the lever 
thus forming a part of the circuit. This 
circuit is arranged to be operated by a 
train approaching the crossing at which 
the bell is located. When the circuit is 
closed, the core is immediately drawn up, 
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The Dawson City (Y. T.) Telephone 
Exchange. 


The telephone has made its way to the 
remotest corners and quarters of the globe, 
and in the capital of the Klondike district, 
Dawson, the mushroom city which has 
grown up on the banks of the Yukon River, 
and nearer the Arctic circle than any 
other place of equal importance in the 
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Fie. 1.—Mar STREET IN Dawson (Y. T.), SHowrnG TELEPHONE EXCHANGE AND METHOD OF 
LINE CONSTRUCTION. 


and as it reaches its upper position it 
throws the lever out of contact with the 
plate. This breaks the circuit, and the 
core and hammer fall by their own weight 
upon the bell. In falling, the pin carried 
by the solenoid engages the lower fork of 
the lever and again throws it into con- 
tact with the plate. The circuit is again 
closed, and the hammer or solenoid con- 
sequently raised. In order to immediately 
raise the hammer out of contact with the 
gong, a suitable spring is arranged to en- 
gage said solenoid as it reaches its lowest 
position against the gong and immediately 
raise it slightly. The advantage of the 
construction thus set forth resides in the 
fact that the gong will ring as loudly with 
a weak current as with a strong one, 


world, there is a full-fledged and well- 
equipped modern telephone exchange. 
The accompanying illustrations give some 
idea of the character of the exchange it- 
self and of the overhead work employed 
in the inhospitable climate of that country. 
In the exchange building are installed 
four 50-drop switchboards, giving a com- 
bined total capacity of 200 drope. At 
present two more sections are under in- 
stallation, which, when completed, will 
give this exchange a capacity of 300 sub- 
scribers. In the illustration, Fig. 2, show- 
ing the back of the switchboard and the 
distributing cross-connections, will 
noted an instance of what sometimes has 
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to be done when constructing engineers 
are very far from the source of supply. 
One of the cables was too short to bring 
down into the casing with the other three, 
and, perforce, had to be “fanned out” 
across the top of the board in the way 
shown. Each of these four cables carries 
104 wires, leading the circuits out to near- 
by cable poles, as shown in Fig. 1. It may 
be remarked here that the telephone of- 
fice (which is so small as to be hidden by 
the awning of the next building) is sit- 
uated between the largest mercantile build- 
ing and the largest office building in the 
town of Dawson. 

Four women operators are employed on 
the switchboards. At present the entire 
capacity of the exchange is in use in Daw- 
son. The operating company, the Yukon 
Telephone Syndicate, Ltd., also has an ex- 
change at Grand Forks, which is situated 
at the junction of Eldorado and Bonanza 
creeks, 14 miles away. Between this point 
and Dawson three full metallic circuits 
are maintained and two way-circuits also. 
The installation at the Forks comprises 54 
telephones. Beyond this point two metal- 
lic circuits continue to Dome, 30 miles 
from Dawson, where is installed a combi- 
natiomswitchboard with full metallic and 
ground return circuits, and upon this two 
operators are employed during the 24 
hours of each day. It must not be for- 


STEPESIIT TESTI SSY 


ELECTRICAL REVIEW 


; MSE sas ESE Kissed i 


o- 
TEPE 


Hunker Creek, while the company also 
maintains a 13-mile ground-return line 
to Dominion Creek, and a similar line 35 
miles long to Gold Run. Thence the line 
extends to Sulphur, 8 miles, and also to 
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all of these lines and to put in two more 
through circuits. 

The company’s equipment throughout is 
the standard apparatus of the Canadian 
Bell Telephone Company, the lines being 
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built of No. 12 copper wire, on wooden 
poles. In the central office at Dawson, a 
one-quarter-horse-power, single-phase, 60- 
cycle motor is employed to operate the 
bell-ringing generators, and it is claimed 
that the service at Dawson is very fine. 
With the increased construction and im- 
provements this season Dawson will have 
a telephone system second to none. The 
exchange at Dawson, as well as the various 
subsidiary lines and exchanges controlled 
by the Yukon Telephone Syndicate, Ltd., 
are under the general management of Mr. 
Donald B. Olson, to whose courtesy we 
are indebted for the information given 


above. 
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The Detroit & Pontiac Electric Railway 
Sold. 

Reports from Detroit, Mich., state that 
the first step in the consolidation of the 
local suburban railways, aside from the 
purchase of the Detroit & Northwestern, 


Fig. 2.—TaE Back oF THE Dawson SWITCHBOARD. 


gotten in connection with this far north- 
ern installation that the 24 hours of the 
day are sometimes all daylight, and at other 
times all night. Beyond Dome a ground- 
return line extends 12 miles further to 


Quartz Creek. These lines radiate from 
Dome like the fingers of a hand. At all 
of the various camps mentioned the tele- 
phones are pay stations. It is expected 
this summer to put in metallic returns on 


which awaits ratification by the stock- 
holders, and the absorption of the Wyan- 
dotte & Detroit River Railway, is reported 
to have been made recently by the pur- 
chase of the Detroit & Pontiac line, of 
which Mr. Strathearn Hendrie is princi- 
pal owner. 
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An Interesting Storage Battery 
Installation. 

The illustrations show two views of an 

` installation using Willard storage batter- 
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illustrating the Wilmington installation, 
has been in constant use for nearly three 
years. The battery consists of 144 cells in 
lead-lined tanks, the tanks being insulated 
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Fic. 1.—STORAGE BATTERY ĪN8TALLATION AT WILMINGTON, DEL. 


ies. These batteries have been in use 
nearly three years. 

The Willard plate is of the Plante type, 
having a large surface in contact with the 
electrolyte. It is made of pure rolled lead, 
and is said, owing to its peculiar mechani- 
cal construction, to be free from local 
action and premature disintegration. This 
plate is so constructed that buckling is 
claimed to be prevented entirely, owing to 
the leaves or ribs and the pockets between 
them, having an upward inclination of 
about 20 degrees. 

It is a well-known fact that the positive 
plate, in practice, is constantly on the 
increase as regards its active material; 
that is, the active material in an old plate, 
or a plate that has been in use for some 
time, occupies more space than in one that 
has not been put to use. 

In the construction of a plate this in- 
crease must be provided for. If it is not 
buckling and bending will ensue. This 
difficulty is ingeniously met in the Wil- 
lard plate by the construction given above. 
As the active material expands and occu- 
pies more space the leaves tend to take a 
position perpendicular to the surface of 
the plate. This increases the space be- 
tween the leaves, which allows for the in- 
crease of active material. 

The battery shown in the two engravings, 


from each other and from the ground by 
large double-petticoat porcelain insulators. 
The original capacity of the battery, as guar- 
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is stated that the battery still gives in ex- 
cess of this capacity. It is used every day 
to assist in carrying the peak of a sta- 
tion’s load, being charged during the in- 
terval of light load. 


The illustrations show the end-cell con- 
nections, which consist of heavy copper 
bars, parts of which are embedded in the 
lead bus-bars, to which are attached the 
plates. 

Messrs. Sipe & Sigler, of Cleveland, 
Ohio, the manufacturers of the Willard 
battery, are now engaged in installing five 
batteries for the government, to be placed 
at different points along the coast. 
< 
Electric Phenomena of Chromium. 


Some interesting and valuable experi- 
ments have been made by M. Jules Micheli, 
and described in the archives of the Phys- 
ical Society of Geneva. He has discovered 
that the passive state of chromium is not 
due to the formation of a layer of oxide on 
the surface of the metal, and by an optical 
method has discovered that no such layer 
is formed. Nevertheless, when immersed 
in fused zinc chloride the metal is said to 
be rendered more active, although then the 
layer of oxide can be detected. Subse- 
quent immersion in nitric acid again puts 
the metal in the passive state without re- 
moving the oxide. As the metal, when 
passive, ranks near platinum in the elec- 
tro-motive-force series, and when active 
stands near zinc, it is suggested that the 
two states might be used as the basis of a 
battery. The author, however, finds con- 
trary to the accepted opinion, that the pas- 
sive form, when exposed to air, gradually 
loses its condition of passivity. He at- 


Fie. 2.—END-CELL CONNECTIONS, WILMINGTON BATTERY INSTALLATION. 
anteed by the manufacturers, was 2,250 tributes these phenomena to allotropic 
ampere-hours when discharged at the nor- ‘modifications similar to those which have 
mal rate. After nearly three years’ use it been noticed in other metals. 
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The Independent Telephone Convention. 


Fifth Annual Gathering of the Members of the Independent Telephone Association 
of the United States of America, at Buffalo, N. Y., 


vention city this summer. With 

the Pan-American Exposition as 
a permanent attraction just outside its 
gates, and Niagara Falls, that perennial 
watering place and Mecca of the good 
electrician, near-by, it offers attractions of 
the most interesting variety. In conse- 
quence, partly, of this, and also because 
the art of independent telephony is rapid- 
ly assuming the proportions of a very 
large industry, and no little because in- 
terest in it is now at its highest point, 
the convention of the Independent Tele- 
phone Association of the United States of 
America, just held in that city, was the 
best attended and most successful, as well 
as the most interesting, in the history of 
that body. 

TUESDAY, JUNE 11. 

The first session was called to order at 
noon, Judge James M. Thomas, president 
of the association, in the chair. 

The Hon. Conrad Diehl, Mayor of 
Buffalo, welcomed the convention to his 
city in a very felicitous address. He said, 
in part: 

“On behalf of Buffalo I extend to you a 
hearty welcome. I feel the importance of 
the business that brings you—that ‘competi- 
tion is the life of trade.’ But, with you, I 
believe that competition is even more. Bet- 
terment of service must follow your meet- 
ings and your etrorts, and, as the telephone 
is almost as necessary as the food we live on, 


your efforts make for the general good of 
mankind.” 


The Mayor invited the convention to 
attend the Pan-American and to see what 
electricity has done for the commercial in- 
terests of Buffalo. He spoke of the beau- 
ties and attractions of the city and the 
part that natural force, entrained by elec- 
tricity, was playing in its growth. He 
thanked the convention for the oppor- 
tunity given him to address it, and ex- 
tended to the members the freedom of the 
city. 

A facetious interchange of pleasantries 
followed, and the president extended the 
thanks of the convention to the Mayor for 
his cordial welcome. 

The president then read his annual 
address, as follows: 

THE PRESIDENT’S ADDRESS. 


The past year has been one fraught with 
important events in the telephone world, 
and the great work that has been accom- 
Plished is the highest commendation that 
can be offered to the great army of workers 


B sention is preeminently the con- 
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in the field. Having been in close touch 
with all the great independent organizations 
of the country and knowing their present 
status, I do not hesitate to say that all 
doubt of the permanency of the independent 
telephone movement has passed. Doubters 
have become its advocates, while the voice 
of the false prophet is no longer heard in 
the land, and his writings have been placed 
in the archives of oblivion bearing the in- 
scription above its portals, “Failure.” 

The work in the Middle West, North and 
South, the greatest fields of activity in tele- 
phone development, is to be followed by very 
active development in the extreme eastern 
and western sections of the United States, 
and in a short time the organizations, now 
nearing perfection in those sections, will 
show a development that will be highly 
gratifying to those of us who for several 
years have lapored in the fields now more 
fully developed. 

In speaking of the conventions held by 
this organization, I have heard several gen- 
tlemen who have attended them say that the 
general tone resembles more political con- 
ventions than conventions of allied busi- 
ness interests. I have always agreed with 
that statement with a limitation, that they 
have been somewhat as political conven- 
tions would be with the politics eliminated. 
Like public conventions, we have never lost 
sighc of the principles of progress and fair 
dealing with the people and, being so dif- 
ferent rrom the meetings of the men who 
control the Bell companies, this impression 
has found lodgment in some minds. But this 
spirit, being the surest sign of the funda- 
mental principles of progress, we desire that 
it shall always be the key-note of all con- 
ventions of the organization. 

There has been much inquiry, not only on 
the part of those who have control of this 
field of investment, but also by those desir- 
ing to enter, as to the underlying principles 
that actuate the development of this move- 
ment. To fully and properly answer that 
inquiry requires a careful study of the entire 
history of telephony, and would require more 
time than those of us wno are actually en- 
gaged in construction and operation have 
been able to give to the subject; but a glance 
over certain events and certain policies will 
be of interest and profit to persons seeking 
the knowledge desired by the prudent man 
before investing in the building of telephone 
properties. 

The telephone being one of the greatest 


utilities discovered and put into practical 


use by man, and being entirely new, and the 
only means of reproducing articulate speech 
at a ulstant point, gave the inventors a 
right to protection for 17 years under the 
United States statutes, which rights the 
inventors could keep or sell to others if 
they so desired. 

Bell’s invention, the first put into practical 
use, and which at one time was a useful and 
satisfactory transmitter, being what we gen- 
erally term a magneto telephone, gave place 
to a more effective instrument, the product 
of the minds of several inventors, but 
brought into perfection by that great in- 


*ventor, Thomas A. Edison, who discov- 


ered the fact that carbon electrodes held 
in constant contact—but so arranged as to 


admit of variable pressure in conformity 


with sound waves, the result of articulate 
speech, thus regulating the flow of an elec- 
tric current through them produced by a 
battery in connection therewith—gave a 
fuller and more perfect transmitter than 
Bell’s invention. 


After this discovery sell’s invention was 
fast supplanted as a transmitter by the more 
effective microphone, but its use as a re- 
ceiver in connection with the microphone 
has been universal. For the purposes of this 
investigation the great volumes of records 
and briefs in litigation between inventors, 
or their assigns, will be of very little service 
and, therefore, we pass to such facts as will 
enable us to more fully understand the his- 
tory leading up to the beginning of the in- 
dependent telephone movement. 

The first or fundamental Bell patent ex- 
pired in March, 1893, and the second Bell 
or magneto telephone patent expired in 
January, 1894; and between these dates we 
find the work of establishing independent 
systems began. November 17, 1891, the Ber- 
liner patent was issued on an application 
filed June 4, 1877. The claims of this patent 
were intended to be broad enough to cover 
all constant-contact battery transmitters, 
and these were believed to be all battery 
transmitters of commercial value. 

In May, 1893, the Edison carbon trans- ` 
mitter patent was issued on an application 
also filed in the year 1877, and it should 
be remembered that both the Berliner and 
Euison patents were owned by the American 
Bell Telephone Company. This patent was 
for the use of carbon .electroues in a battery 
transmitter. No other material has been 
found as a practical substitute for carbon. 

These two patents were for 17 years from 
the date of their issue, and if either or both 
of them had been found valid, it would have 
continued the Bell telephone monopoly to 
the year 1908 or 1910. 

When the Berliner patent was issued, 
Milo G. Kellogg obtained a certified copy 
of the record of the application in the Patent 
Office, and after a careful study of the same 
for several months became convinced that 
the patent was invalid for several reasons 
and would not be sustained by the courts if 
intelligently litigated. He also realized that 
unless its validity was attacked in some 
unusual manner it would remain as a 
menace to prevent any extensive competing 
use of battery transmitters, and when it 
came to be litigated, if such a case should 
arise, the defense was likely to be weak and 
ineffective, and the patent, therefore, likely 
to be sustained, and thus the Bell monopoly 
would continue to the end of the term of 
the patent. He then conceived the idea that 
the question was one of great public im- 
portance, and that the patent having, as he 
believed, been improperly granted, the gov- 
ernment itself should begin a suit to test 
its validity on the basis of annulling or re- 
voking it. It was then certain that a patent 
coula be revoked on the ground of fraud, but 
it had not been adjudicated whether a patent 
could be revoked on the grounds of in- 
validity. The proper channel for bringing a 
suit to annul or revoke a patent was through 
the Actorney-General in the name of the 
United States against the party or his as- 
signs claiming the right of monopoly under 


_ the patent. 


He prepared a brief of about 150 pages, 
giving the various grounds on which he 
believed the patent was invalid, and in 
November, 1892, presented the same to the 
Attorney-General. After the matter had 
been considered, and with the approval of 
President Harrison, a bill was filed by the 
Attorney-General in 1893 in the name of the 
Jnited States against the American Bell 
Telephone Company. The first decision in 
the case was by Judge Carpenter, who de- 
clared the patent invalid for two reasons, 
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but did not pass on the other grounds of 
invalidity which were raised. These two 
reasons were, first, fraud in obtaining the 
patent, and second, the fact that a patent 
had been granted to Berliner on the same 
invention in the year 1880. The case was 
carried to the United States Circuit Court of 
Appeais, which held that the only ground 
on which the patent could be cancelled or 
annulled was that of fraud, and that the 
other claims of the bill could only be set up 
as defense in a suit brought by the owner 
against an infringer. ‘This court found 
that no fraud had been proved, and that, 
therefore, the patent could not be ordered 
cancened. The Supreme Court on appeal 
took the same view of the case. 

After tne vecision of Judge Carpenter, in 
the Circuit Court, the few companies which 
had begun to manufacture and build ex- 
changes took new courage and many others 
entered the field, and this new impetus as- 
sured our presen. great success in spite of 
all that has been done to discourage us. 

After the decision of the Supreme Court 
in the government case, the testimony was 
completed in the infringement cases which 
the American Be.l Telephone Company had, 
in the meantime (August 5, 1895), brought 
against the National Telephone Manufactur- 
ing Company and the Century Telephone 
Company. The defenses in these cases in- 
cluded the same grounds of invalidity set up 
in the government case except that of fraud, 
and the decision of Judge Brown, recently 
handed down, practically sustains all the de- 
fenses except one. 

The Edison patent on the use of carbon 
in the transmitter was no doubt valid; but 
the question arose concerning it as to the 
effect on its life of section 4,887 of the Re- 
vised Statutes. The application for this 
patent was filed before Edison had taken 
out any foreign patents on the invention, 
but the patent itself was issued after he had 
taken out foreign patents, and, in fact, after 
such foreign patents had already expired. 
With one interpretation of the meaning of 
section 4,887, the foreign patent would limit 
the life of the United States patent, and the 
patent had already expired at the time of 
its issue. The interpretation of this sec- 
tion had alreaay been raised in regard to 
other patents, but had never been passed 
upon by the Supreme Court, and it was un- 
certain what the decision there would be. 
There was pending before that court a suit 
known as the Bates Refrigerator Company 
vs. Ferdinand Sulzberger, et al., in which 
this particular question was involved. This 
case was one of minor importance, but on 
the outcome of the same depended the ques- 
tion as to whether the Edison carbon patent, 
owned by the Bell company and some im- 
portant electric light patents owned by the 
General Electric Company, should extend for 
17 years or had already expired. When this 
comparatively unimportant Bates refrigerator 
case came to a hearing before the Supreme 
Court, the side which was favorable to the 
Bell company’s contention was most ably 
and elaborately presented, Mr. Storrow, chief 
counsel for the American Bell Telephone 
Company, and. other noted lawyers, present- 
ing very able briefs on the subject. The 
other side was also well represented, espe- 
cially by Mr. Wetmore, of New York. There 
was, however, nothing to show that there 
was practically anything more at stake than 
the contest between the Bates Refrigerator 
Company and Sulzberger. At the hearing, 
however, a request was made and granted 
that Hon. Charles H. Aldrich, formerly 
Solicitor-General, be permitted to file a brief 
in the case on behalf of Milo G. Kellogg, as 
“one whose interests as an inventor of tele- 
phone appliances, and as a stockholder in com- 
panies operating telephone exchanges and 
manufacturing electric light and other appara- 
tus, would, in his opinion, be disastrously af- 
fected by an interpretation favorable to com- 
plainant of section 4,887 Revised Statutes.” 
Mr. Aldrich’s brie: thus filed pointed out to 
the court the great interest involved in the 
suit, and the legal grounds for an interpreta- 
tion of the section which would, in fact, limit 
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and make the Edison patents ineffective. 
The Supreme Court decided the case in 
favor of defendant, holding that under sec- 
tion 4,887 United States Revised Statutes, 
the expiration of a foreign patent limited 
the grant under our Jaws to that time; and, 
as far as the statutes then stooa, the Edison 
carbon patent became a deau issue. 

However, while this Bates case was pend- 
ing before the Supreme Court, several bills 
to amend section 4,887 were introduced in 
Congress, the effect of which, if passed, 
would be to give life to the Kdison patent 
for 17 years from the date of its issue. The 
real animus and source of the instigation of 
these bills were not apparent. The fact of 
their existence and che real motive and 
effect of the same came to Mr. Aldrich’s 
knowledge, and he prepared a memorial to 
Congress on the subject, entitled ‘The 
American Bell Telephone Monopoly and the 
Pending Legislation in Its Interest.” A copy 
of this memorial was sent to every member 
of Congress. The effect of the same was that 
the real motive for the proposed legislation 
was exposed and thus the bills were de- 
feated. 

But to show how adroitly the affairs of 
the American Bell Telephone Company were 
managed we must now consider a few facts 
which were the result of the thought of 
great minds employed to prolong the monop- 
oly. Edison having applied for foreign 
patents, and they recognizing the danger of 
limiting his rights under section 4,887 Re- 
vised Statutes, should their efforts fail to 
repeal or annul it, the Berliner application 
for a patent was, by shrewd manipulation, 
kept pending in the Patent Office for 14 
years, and he, so far as we have discovered, 
made no application in a foreign country 
under tne statutes of which the patent in 
this country would be limited, but only in 
such countries the laws of which would not 
bring it unuer our court’s interpretation of 
section 4,887, in view of the danger growing 
out of the Edison foreign patents. After the 
Berliner caveat and application had passed 
to the ownership of the American Bell Tele- 
phone Company, which did not claim a con- 
stant-contact telephone which would repro- 
duce speech, but a make-and-break trans- 
mitter which would reproduce musical 
sounds, this able corps of experts in the pay 
of that company managed, after this delay 
of 14 years, to obtain a patent by amend- 
ment, claiming just the invention that Mr. 
Berliner had disclaimed in his caveat and 
original application. 

After the decision in the United States 
Supreme Court in the government case, 
through the efforts of J. D. Leatherbee, 
treasurer of the National Telephone Manu- 
facturing Company, Edward P. Payson, of 
Boston, a very able and conscientious 
lawyer, proceeded with the arduous task of 
completing the proofs to sustain the defenses 
set up in his answer to the bill of complaint 
in the case of the American Bell Telephone 
Company against the National Telephone 
Manufacturing Company. 

Mr. Payson gave to this case a great por- 
tion of his time and his best thought from 
the time of his retainer in 1895 to the time 
the case was fully submitted td the court, 
November, 1899. 

Judge R. S. Taylor, having been selected 
by the government as one of the counsel 
in its suit and being very familiar with 
the questions involved, was retained to file 
a brief and make an oral argument in the 
case against the National Telephone Manu- 
facturing Company on behalf of the defense. 

February 27 last, Judge Brown, of the 
United States Circuit Court, District of 
Massachusetts, handeu down his decision 
after considering the case from November, 
1899, to that time; and from his rescript, 
indicating his deep study of the questions 
involved in this important case, the im- 
partial words of the learned judge clearly 
indicate his conviction as to the deep-laid 
scheme to prolong a monopoly. 

We certainly should appreciate the efforts 
of these men who have so ably resisted the 
efforts of the representatives of the Ameri- 
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can Bell Telephone Company to retain that 
which by law had passed to the people, and 
no voice should be heard except in the high- 
est commendation of their work. Their in- 
telligent and arduous labors have defeated 
the skill and cunning of those who were 
employed to try to deceive our patent of- 
ficials and our courts. I feel at this time 
it is not only the duty but the pleasure of 
this organization to make public acknowl- 
edgment of their services. 

This combined effort has resulted in the 
decision of Judge Brown, in which he holds: 

First—‘‘That at the date of the applica- 
tion, June 4, 1877, Berliner had not made the 
invention covered by the patent issued to 
the American Bell Telephone Company on 
November 17, 1891.” 

Second—“‘That the invention designated 
in the patent is radically different from the 
invention described in the application.” 

Third—“That the invention was pre- 
viously patented by Berliner.” 

Fourth—‘‘That Edison was the prior in- 
ventor.” 

Judge Brown agrees with the well-known 
position of all telephone inventors that Ber- 
liner, so far as his claim to a microphone 
is concerned, invented nothing. 

These facts together with the policy of 
the Bell companies in dealing with the peo- 
ple has been the chief incentive to invest 
in this field. The people were anxious for 
relief from their arbitrary methods and have 
always welcomed an independent company. 

Having proven our legal right to give tele- 
phone service by good and efficient methods, 
and having demonstrated our ability to com- 
pete with the old companies, it becomes now 
a question of working together for one com- 
mon end: and it is important that at this 
meeting we consider such questions as will 
lead us to unity of action. The present year 
will add much to our present strength by 
placing a large amount of money at our 
disposal. 

In closing, I wish you all a profitable year, 
and thank you for your many courtesies. 


Several announcements were then made, 
after which Mr. H. D. Critchfield moved 
that publie acknowledgment of gratitude 
to the men who have been constantly on 
watch to frustrate the enemy, be given. 
The Hon. E. B. Fisher, of Grand Rap- 
ids, Mich., moved an amendment which 
made Mr. Critchfield a committee to 
draft suitable resolutions. Motion and 
amendment both being unanimously car- 
ried, the first day’s session was adjourned 
to permit the delegates present to visit the 
Pan-American Exposition. 

WEDNESDAY, JUNE 12. 

The second session was called to order 
promptly by President Thomas, a large 
crowd being in attendance. 

The roll of states was called for nomina- 
tions for the executive committee. 

It was decided to take a trip to Niagara 
Falls and over the Gorge Route in the af- 
ternoon. An invitation from the director- 
general of the Pan-American Exposition 
to meet on the grounds the next afternoon 
was accepted. 

Ion. S$. P. Sheerin, of Indianapolis, 
then read his paper entitled “Village 
Exchanges and Farmers’ Lines.” This 
paper appears in full in the ELECTRICAL 
Review, this issue. 

Mr. J. B. Ware, of Detroit, Mich., in 
opening the discussion, said: Mr. Sheerin 
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has presented the subject so ably that dis- 
cussion is difficult. There is no question 
but that the farmer’s telephone is more 
valuable to the general situation than most 
of us imagine. This participation in the 
work has secured a sort of social coopera- 
tion which introduces a new and interest- 
ing feature. The cost of the service is so 
slight that those who have worked together 
to build their own lines have learned the 
telephone’s advantages. 

Farmers’ service is of two classes. The 
first is that of the farmer who lives near a 
city. There is no diffculty in connecting 
this class directly with the city exchange 
at mutually satisfactory rates. The sec- 
ond class is the “social class” or the isolat- 
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want better service with fewer on the line. 
In, the next two or three years they will 
demand separate circuits, because if they 
have goods to market they can’t do busi- 
ness on party lines. The lesson to be 
drawn is to put up heavy pole lines, with 
10-pin cross-arms, for the number of wires 
required on a given line will certainly 
grow. As they require these separate lines 
the farmers will pay a little more for serv- 
ice. I am deeply impressed by the fact 
that farmers’ telephones have proved of 
cnormous advantages to the independents 
in the past. A large number of independent 
companies have not developed their farmer 
communities. If you don't do it now, the 
Bell people will do it for you next year. 
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Mr. Fricker cited a case of trouble with 
an abutting owner. “When you have it,” 
he said, “you must make the man think 
you know your rights, whether you have 
any or not!” Referring to the growth of 
independent telephony, Mr. Fricker said 
that no man who was at the birth of the 
association five years ago would have 
dared to believe that the business would 
reach its present status. He paid a high 
tribute to the ability and zeal of Judge 
Thomas, which was greeted with much 
applause. 

He spoke of the telephone girl and her 
vital importance as a factor of the exchange 
service. Investments in telephone plants 
are often placed in inefficient hands. He 
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ed community where the telephone is 
mostly used for social purposes. What 
such people want is as many on a line as 
possible for convenience in social chat. 
What these farmers want is not commer- 
cial advantages, but rather opportunities 
to talk mutually. Such farmers have cut 
the poles out of their wood-lots, paid $8 
apiece for sets, and built shackling lines 
running all about the community. They 
have put in their own switchboard, too. 
Now, you can’t develop a toll-line system 
to compete with this sort of thing. From 
this aspect it is, in a way, a menace. The 
independent companies have made a con- 
siderable mistake in establishing rates that 
are too low for toll-line and party-line 
work. For that class of farmers who are 
in the vicinity of cities will soon demand 
separate metallic circuits. Outside of the 
“social” element, the farmers will soon 


And it pays to build right when you build 
for farmers. 

Mr. W. H. Morrison, Bryan, Ohio, read 
a newspaper report concerning the fi- 
nances of the Central Union Telephone 
Company. 

The secretary read a decision concerning 
ownership of trees in the street, by Judge 
Phillips, in an Ohio court. 

Hon. T. J. Fricker, Ashtabula, Ohio, 
in further discussion of Mr. Sheerin’s 
paper, made a very facctious address. He 
referred to decisions in the Michigan 
courts permitting the cutting of trees 
anywhere necessary. He referred to a re- 
port of this published in the ELECTRICAL 
Review for May 4, 1901. In Ohio, the 
courts are stringent against tree cutting. 
Steps should be taken to secure more 
generous legislation determining the right 
of use of highways. 


argued for better pay and all possible good 
treatment for the girls. They should not 
be overworked or underpaid and should 
have every comfort, for she, by work, re- 
turns the dividend. Her efficiency de- 
termines the earnings of the exchange. 
Mr. Charles E. Wilson, of Philadelphia, 
who was on the programme for a paper on 
“The Telephone Situation East of the 
Alleghenies,” stated that Senator C. W. 
Kline, of Pennsylvania, had prepared a 
paper which he asked to have substituted 
for his. He asked the convention to meet 
at Philadelphia next time. Mr. Wilson 
described the new independent exchange 
system in Philadelphia, and said that it 
now has over 4,000 contracts. The Kel- 
logg switchboard will be used and the sta- 
tion instruments are of the company’s own 
design. About half the rates now charged 
will be asked. It is believed, he said, 
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that this will be the finest plant, from an 
engineering standpoint, in the world. 

Senator C. W. Kline then read his 
paper, entitled “Independent Telephone 
Development East of the Alleghenies.” 
Senator Kline% paper will be published 
later. 

Mr. C. E. Stinson, of Rochester, N. Y., 
opened the discussion. He described the 
conditions in Rochester leading up to the 
formation of an independent exchange in 
that city, and the growth of the business. 
He described the necessity for operating 
his cables in the same conduits with high 
and low-tension power and lighting wires. 
More than 250,000 feet of such cable have 
been successfully working for some time 
without trouble. Mr. Stinson’s account 
of the troubles of the Bell and independent 
companies in Rochester was very interest- 
ing. He invited the convention to meet 
next time in Rochester. 

The session was adjourned at 1.30 P. M. 
to take a trip over the Niagara Falls 
gorge route. 

THURSDAY, JUNE 13. 

The third session opened with the reading 
of a paper by Mr. L. W. Stanton, of Cleve- 
land, Ohio, entitled “Exchange Service.” 
Many diagrams were shown. The paper 
was a strong argument for central battery 
exchanges and intermediate boards. It 
was good, practical matter, and was well 
received. 

Discussion followed by Mr. Curtis, of 
Sandusky; C. H. Judson, of Minneapolis ; 
Hugh Doherty and S. B. Fisher. 

Mr. Fisher's paper, entitled “Bell Meth- 
ods,” was read, and will be published later. 

It was discussed by H. D. Critchfield, 
C. W. Kline and S. P. Sheerin. 

Vote of thanks to President Thomas for 
his services was unanimously carried. 

Hon. H. D. Critchfield delivered an 
address instead of reading his paper. It 
was a fine effort and was enthusiastically 
received. He spoke of legislation to de- 
fine way rights on highways, litigation to 
defeat Berliner patent, which would have 
failed but for work of association and 
manufacturers; made an able plea for 
continued support of the association and 
for the importance of standing together. 
New corporation legislation should be 
closely watched, he said, in telephone in- 
terests. He bitterly condemned those who 
sold out their plants and their friends 
simultaneously. 

President F. G. Jones, of the American 
Electric Fuse Company, Chicago, started 
contributions from manufacturers with 
$100. All manufacturers present at this 
point joined association. 
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Mr. Critchfield’s address was then dis- 
cussed and legislation punishing trespass 
on telephone lines was favored. 

The following officers were elected for 
the ensuing year: President, Judge James 
M. Thomas, of Cleveland, Ohio; vice- 
presidents, H. C. Young, Columbia, Pa. ; 
C. E. Stinson, Rochester, N. Y.; W. H. 
Durin, Cedar Rapids, Iowa; secretary 
and treasurer, S. P. Sheerin, Indianapolis ; 
first assistant secretary, J. B. Ware, De- 
troit; second assistant, Chas. E. Wilson, 
Philadelphia; third assistant, T. B. Lee, 
Pittsburgh. 

President Thomas made appropriate 
concluding remarks, and after votes of 
thanks to the local committee, press and 
Mayor, and city of Buffalo for use of hall, 
the convention adjourned at 1.30 P. M. 
Demand for Electrical [Machinery in 

Spain. 


It is reported that a new electrical com- 
pany has been formed in Madrid, Spain, 
with a capital of 2,000,000 pesetas, with 
the idea of introducing into that kingdom 
electrical machinery both for its own use 
and for general installation throughout 
the country. The company’s two engi- 
neers, Senors Ernesto Presser and Adolfo 
Barbe, have been instructed to carry on 
the necessary negotiations. Another com- 
pany has been formed at Saragossa with a 
capital of 3,500,000 pesetas, which will 
also require considerable machinery and 
apparatus. The name of the latter com- 
pany is the Sociedad de Aprovechamiento 
del Rio Gallegos. 
mean 2 

Electrical Mining in Arizona. 

Electricity is taking an important part 
in the development of the mineral regions 
in Arizona, and San Francisco capital is 
the first to undertake the ambitious 
scheme of supplying the machinery and 
camps of the extensive mineral belt in 
Arizona with electrical power. A gener- 
ating plant is to be established on Salt 
River, which runs through a rich copper 
belt in eastern and central Arizona. Wires 
will be strung in all directions, running 
from 30 to 60 miles in length, to the differ- 
ent mining camps, and the engineer in 
charge states in his report that the waters 
of the Salt River are capable of generating 
more than 3,000 horse-power in the dry 
season. The present plan for electrical 
generation is but one of several similar 
projects, and the proposed plant is to be 
completed in about 14 months. The terri- 
tory embraced by the projected system con- 
tains heavy copper deposits and valuable 
leads of silver, gold and galena. 
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Telephone 
Convention 
Notes 


The Chase-Shawmut Company, Boston, 
was represented by Mr. A. F. Moore. 

The Rolfe Electric Company, Chicago, 
was represented by Mr. Rolfe in person. 

The Ericsson Telephone Company, New 
York, was represented by Mr. L. P. Smith. 

The Electric Appliance Company, Chi- 
cago, had several representatives present. 

The Bridgeport Brass Company, of 
New York, was represented by Mr. Wiley 
Brown. 

The Okonite Company, Limited, New 
York, was represented by George T. 
Manson. 

The American Electric Fuse Company, 
Chicago, was represented by President 
Frank Jones. 

The Independent Telephone Supply 
Company, Chicago, was represented by the 
Messrs. Bragg. 

The Williams-Abbott Electric Com- 
pany, Cleveland, Ohio, was represented 
by Mr. L. Sands. 

The Western Telephone Construction 
Company, Chicago, was represented by 
Mr. M. P. Bowman. 

The American Toll Telephone Com- 
pany, Cleveland, was represented by 
Messrs. Kaneen & Foss. 

The North Electric Company, Cleve- 
land, distributed good luck souvenirs 
which were much sought. 

The American Miniature Lamp Com- 
pany, New York, was represented by Gen- 
eral Manager Jaeger. 

The Century Telephone Construction 
Company, of Cleveland, Ohio, was repre- 
sented by Messrs. Burt Hubbell and 
Moore. 

The Miller-Knobloch Company, South 
Bend, Ind., was represented by Mr. Otto 
Knobloch who was registered at the New 
Tifft House. 

The Standard Underground Cable Com- 
pany, New York and Chicago, was repre- 
sented by Mr. J. R. Wiley, manager the 
western office. | 

The Haynes & Noyes Company, Chi- 
cago, distributed literature descriptive of 
the intercommunicating systems which it 
manufactures. 

The John A. Roeébling’s Sons Company 
was represented by Mr. T. A. Tingley, of 
Trenton, and several representatives from 
the Chicago office. 

Mr. James I. Cuming, president of the 
Central Telephone and Electric Company, 
St. Louis, Mo., was unavoidably absent 
from the meeting. 

The North Electric Company, Cleve- 
land, Ohio, was represented by Messrs. 
North, G. C. Steele, F. F. Sapp and Ray- 
mond Hendrickson. 
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The American Electric Fuse Company, 
of Chicago, was represented by Messrs. 
Frank G. Jones, J. A. Kenny, P. E. Alli- 
son and G. H. Johnson. 


President Farr, of the Farr Telephone 
and Construction Company, of Chicago, 
at the last moment was prevented from 
joining the Chicago party. 

The Clark Automatic Telephone Com- 
pany, of Providence, R. I., was repre- 
sented by J. L. Putnam, engineer; F. D. 
Ingraham and L. A. Chittins. 


William J. Murdock & Company, Chel- 
sea, Mass., was represented by Mr. William 
J. Murdock, who distributed miniature 
specimens of the Murdock receiver. 


The Electric Gas Light Company, Bos- 
ton, manufacturer of the Samson bat- 
tery, was represented by a member of its 
home office staff. 

The Automatic Telephone Meter Com- 
pany, Boston, had specimens in operation 
of its automatic meter for measured-rate 
telephone service. 

The Mayberry-Holmes Company, West 
Medford, Mass., exhibited a party-line 
system in connection with a Couch & 
Seeley instrument. 

The Couch & Seeley Company, Boston, 
was represented by Mr. E. B. Seeley in 
person. This company had an interesting 
display in one of the parlors and dis- 
tributed catchy souvenirs. 

The American Vitrified Conduit Com- 
pany, New York, was represented by Mr. 
B. S. Barnard. This company is one of 
the exhibitors in the Electricity Building, 
at the Pan-American Exposition. 

The Monarch Fire Appliance Company, 
New York, manufacturer of the dry fire 
extinguisher, “Kilfyre,” was represented 
by Gen. C. H. Barney. The company dis- 
tributed an artistic booklet on the uses of 
“Kilfyre.”’: 

The Hipwell Manufacturing Company, 
Allegheny, Pa., was represented by Messrs. 
H. H. and T. H. Hipwell. The company 
showed samples of its “Little Gem” cen- 
tral energy telephones and a line of tele- 
phone parts. 

The Swedish-American Telephone Com- 
pany, Chicago, was represented by Mr. 
E. B. Overshiner, president, and Mr. C. H. 
Macklin. The company had an exhibit of 
exchange apparatus in one of the parlors 
of the Iroquois Hotel. 


The Williams Electric Company, Cleve- 
land, was represented by Mr. J. A. Wil- 
liams and Superintendent J. A. Strat- 
ton. This company, in its exhibit, dis- 
played a line of telephones and telephone 
parts—also a new long-distance bridger. 


The Eureka Electric Company, Chicago, 
was represented by Messrs. Arthur Stein, 
I. J. Kusel and George Pratt. This com- 
pany has a branch office in the Ellicott 
Building, and arranged there a complete 
display for the benefit of the convention 
visitors. 


The Sterling Electric Company, Lafay- 
ette, Ind., was represented by W. E. Doo- 
little, general manager. Mr. Doolittle 
speaks of a larger volume of business 
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during this season for his company than 
ever before received in the career of this 
company. 

The American Electric Telephone Com- 
pany, Chicago, was represented by Messrs. 
P. C. Burns, president; J. G. Ihmsen, 
general manager; P. J. Eubanks, C. E. 
Kammeyer, J. J. Speed and A. E. Reid. 
This company distributed favors in the 
form of a leather card-case. 


The Columbia Telephone Manufactur- 
ing Company, Chicago, Ill., was repre- 
sented by Mr. J. G. Nolen. This com- 
pany showed for the first time a new line 
of telephones and switchboard parts. The 
company is of recent organization and has 
several men well known in the telephone 
field identified with it. 


The Kellogg Switchboard and Supply 
Company, of Chicago, was represented by 
the president, Mr. Milo G. Kellogg, and 
Messrs. Kempster B. Miller, J. C. Neely 
and a number of others. This company 
has a particularly fine exhibit in the Elec- 
tricity Building at the Pan-American Ex- 
position, to which all visitors were cor- 
dially invited. 

The Holtzer-Cabot Electric Company, 
Boston, Mass., was represented by Mr. 
Newman H. Holland, of the home office, 
and Mr. Edwin R. Harding, manager of 
the Chicago office. This company made 
an exhibit, in one of the parlors, of mag- 
neto telephone parts, and the specialties 
for which it has established a reputation 
in the telephone field. 

The Stromberg-Carlson Telephone Man- 
ufacturing Company, Chicago, was repre- 
sented by the following staff: Messrs. A. 
Stromberg, Henry Shafer, C. Steiger, W. 
M. Davis, Paul Kraemer, G. Hutch and 
A. H. Brown. ‘This company has a tele- 
phone system in operation at the Pan- 
American Exposition, the system being 
much admired by the telephone visitors. 

The Lambert Schmidt Telephone Com- 
pany, New York, was represented by 
Messrs. Lambert Schmidt, Powell, 
Schwartz and W. W. Bostwick, Jr. This 
company showed a complete line of tele- 
phone instruments of all types, switch- 
boards and field operating sets. The ex- 
hibit was one of the most complete dis- 
plays and attracted more than passing 
attention from the exchange visitors. 


Among the souvenirs presented to dele- 
gates were handsome nickeled pliers by the 
representatives of the John A. Roebling’s 
Sons Company, of New York, and pen- 
holders by the representatives of the Hip- 
well Manufacturing Company, of Alle- 
gheny, Pa. 


©. —— 
French Cultivation of Gutta-Percha. 


In 1898 the French explorer Raoul col- 
lected in Malacca about 1,500 self-sown 
plants of [sonandra gutta, which he raised 
in the conservatories at Marseilles. When 
grown they were distributed in the Congo, 
in the West Indies and in French Guiana. 
The welfare of the plantations is being 
carefully watched. 


765 


VILLAGE EXCHANGES AND FARMERS’ 
LINES.* 


BY S. P. SHEERIN. 


With all due respect to our farmer 
friends (and in my high regard for them, 
I allow no man to go before me), I do 
not believe that they yet appreciate the 
great blessing the telephone has brought 
them. 

The telephone—which, after all, has 
only had its development in the last six 
or seven years—is a greater boon to farm- 
ers than to any other class of people. 

The great drawbacks of country life 
are its isolation, its meagre opportunities 
for social intercourse, and its still fewer 
opportunities for protection. 

When we add to these the disadvan- 
tages of being out of touch with the market, 
and out of reach of the great news pulse 
of the country, the sum of the country 
life’s shortcomings is complete. . 

The telephone changes all this. It 
comes as a benefactor, exceeding all others 
in its possibilities and usefulness. No 
man can fully estimate its benefit to the 
farmer. It brings his ear close to the 
market tickers of the world, brings the 
weather report to his door in time to pro- 
tect his crop and cattle, and travels what 
would be to him and his horses weary 
miles in the ordinary transaction of his 
every-day business. 

The telephone should be welcomed by 
the farmer, with open heart and ready 
hand, to the best of everything he has. 
I regret to say that this is not always done. 
Our farmer friends still insist, in a great 
many localities, upon being somewhat 
beggarly in their treatment of the tele- 
phone. The telephone can not, any more 
than any other agency, perform its proper 
functions except under fairly good condi- 
tions. It is entitled to the very best we 
can give. It is no longer an experiment; 
it has demonstrated its usefulness and its 
right to a fore-front position in the econo- 
mies of life as completely as have the loco- 
motive, the steamboat, the reaper and the 
threshing-machine. It was extremely un- 
fortunate in its birth, and its boyhood 
associations were not good; but it is fast 
approaching a glorious American man- 
hood—“redeemed, regenerated and dis- 
enthralled.” 

Men do not now hesitate to put suffi- 
cient money into railroads ; the steamboats 
on our lakes and rivers are perfect float- 
ing palaces; and the wise farmer pays a 
good price and gets a good article of reaper 
and threshing-machine when he has reap- 
ing and threshing to do. 
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oA paper read before the Independent Telephone Cot - 
vention, June 12, 1901. 
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It is, I am afraid, a slight reflection on 
the usual good sense of the average farm- 
er, who has progressed in other respects 
out of the cheap way of doing things, to 
find him insisting upon putting up cheap, 
grounded telephone lines on native poles 
300 and 400 feet apart, marring the land- 
scape, and furnishing temptations to pro- 
fanity by those who have to use them. 

A poorly constructed and badly man- 
aged country telephone line is many hun- 
dred times worse than no telephone at all. 
There was a time when these things served 
their purpose as educators, but that time 
has passed. 

The country telephone is fast becoming 
the most important feature of rural life. 
It should be treated with the respect and 
liberality which are its natural due. 

The country telephone line (and all other 
telephone lines which go along the country 
road) should be considered as part and 
parcel of the road itself. They should not 
(in my judgment) be considered as ten- 
ants of the road, or as something that is 
there by sufferance, or by the permission 
—grudgingly given—of those, who, for 
the time, do not appreciate its advantages ; 
but they should be regarded as a part of 
the road itself. 

One of the primary functions of roads 
was that of facilitating messages be- 
tween civilized peoples. The savages of 
the forest used their foot and bridle paths 
to transmit messages of peace or war, love 
or hate. Civilization early found its use 
for the messenger, and so well were his 
rights established that, I believe, it was 
laid down in the early common law that 
the pedestrian bearing a message along the 
public highway had rights superior to the 
horseman. The telephone is a messenger. 
More than that—it is a troop of messen- 
gers. It carries, from home to home, from 
heart to heart, the messages of the people. 
It should be as highly regarded and as free 
from interruption on the highways of the 
country as the bearer of a writ of habeas 
corpus. There is no other means by which 
messages can be transmitted with so little 
wear and tear to the roadway. 

I Jook forward to the time when tele- 
phone lines will be regarded as such sacred 
property that men and boys will no more 
think of interfering with a country tele- 
phone line than they do now of throwing 
stones at windows or killing song birds as 
they pass along. 

In order, however, to be entitled to this 
high regard of the public the telephone 
must, by its outward appearance, com- 
mand the respect of the people. We are 
apt to say, sometimes, that “clothes do 
not make the man.” JI think this is true; 
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but we can not deny that outward appear- 
ances go a great way toward giving good 
or bad impressions of people and things. 

Telephone lines should be substantially 
and neatly constructed. They should be 
of the very best material—good, heavy, 
well-shaped poles (no pole shorter than 
25 feet, nor smaller than 6 inches in 
diameter at the top) ; cross-arms should be 
of regular length; and the wire put on in 
a thoroughly practical manner. 

I have an impression that, as time goes 
on, and our high regard for the telephone 
increases, We may get along with shorter 
poles and put our wires as near to the 
ground as electrical conditions will per- 
mit. My thought is that we will not have 
to use very high poles anywhere except 
at road crossings, and it is barely possible 
that we may reach a condition where it 
will be found easier to go under cross- 
roads than over them. 

Wherever it is possible I think that not 
more than one line of poles should occupy 
the same side of the road. It will be en- 
tirely possible to build a line, sufficiently 
strong and symmetrical, to take on all 
the lines that should go along any par- 
ticular roadway. 

Of course, it goes without the saying, 
that all lines should be of iron or copper 
metallic and, as nearly as possible, the 
maintenance of the whole line should be 
under the control of one head without 
reference to how many people or com- 
panics may be interested in the pole line. 

One of the great troubles of the country 
telephone line—as, indeed, it is one of the 
drawbacks we all have in cities—is the 
trees. In the cities, we are able to escape 
this annoyance very largely by the use of 
cable; but, of course, it would be impossi- 
ble to do this in the country. Not taking 
into account the great additional cost of 
that sort of construction there are elec- 
trical considerations that make a contin- 
uous long cable line an impossibility. The 
trees on the country roads should give 
way to the telephone. 

I am an advocate of trees, and believe 
that we should cultivate our forestry in 
every possible way consistent with the dis- 
charge of our other obligations. But as it 
was necessary to trim away the original 
forests to make the roads, so would I trim 
away the trees along the side of the roads 
which interfere with that part of the road 
which belongs to the telephone. 

Trees along highways, near residences, 
can just as well be set back 25 or 30 feet. 
They have no business on the highway or 
overlapping the highway, when they in- 
terfere with the uses of the highway. 

The telephone is a proper use of the 
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highway. In many respects it is the 
most important use. Being a compara- 
tively new thing it may take legislatures 
and courts a little while to appreciate all 
this, but just as surely as our American 
legislation and jurisprudence have found 
a way to clear all other obstacles from the 
path of material progress, so they will find 
a way to order the trees along the high- 
ways set back out of the way of the tele- 
phone. They will do this because the 
people will demand it—and the people 
here always get what they want. 

Now, as to village exchanges: I believe 
they ought to be made just as numerous 
as the wants of the people may require— 
in fact, I think that a great number of 
small exchanges is infinitely preferable to 
a number of long, heavily laden party 
lines. There is not only utilitv in this, 
but a great deal of economy as well. The 
larger the number of people to be reached, 
and the quicker we can reach those with 
whom we desire to communicate, the better 
our service will be. 

In my judgment, village exchanges 
should be encouraged everywhere, and 
these village exchanges should have direct 
communication with the county-seat ex- 
changes and the exchanges in other towns 
of the county; and these exchanges, in 
turn, should be connected with the long- 
distanee lines of the several states. 

Our combination of lines and exchanges 
should be so complete that the farmer, 
sitting at his own hearthstone, can com- 
municate by telephone with any one, no 
matter where located, to whom he desires 
to speak. The equipment of these country 
exchanges should be, in all respects, first 
class. I regret that this is not always the 
case. It is often very poor and I come, 
now, to show some of the causes for this. 

With all fue respect to the manufact- 
urers (and I think the manufacturers 
are entitled to a great deal of credit for 
the development of the telephone business), 
I can not help the feeling that they are 
very largely responsible for a great lot of 
shoddy, inefficient and wholly abominable 
telephone equipment in the country. They 
go upon the theory that the farmer wants 
something cheap and that the way to catch 
him is to present a very low-priced article, 
without very much reference to how long 
it will Jast or what service it may give him 
in the meantime. This is little short of 
criminal, and can not be too strongly con- 
demned. 

This association and all other people 
largely interested in the telephone busi- 
ness who want to escape responsibility for 
bad service by other people, as well as 
by themselves, should set their faces 
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firmly against the manufacturers who 
make specially “Cheap John” equipment 
for farmers’ lines. 

The truth is, that, for many reasons, 
the farmer ought to have better equip- 
ment than anybody else. It is very much 
more difficult for him to get repairs than 
it is for any one else; and besides, in the 
very nature of things, he soon becomes 
very much more dependent upon his tele- 
phone than does the man living in the 
city where distances between business as- 
sociates and neighbors are very much less, 
and where other facilities for communi- 
cation are very much more numerous. 

Another explanation for bad equipment 
in the country, is the very short-sighted 
practice indulged in by some city com- 
panies of selling their worn-out material 
to farmers at reduced prices. A chain is 
only as strong as its weakest link; the 
‘phone or switchboard that is not fit for 
use in town is certainly not fit for use in 
the country. “Good equipment every- 
where” should be the motto. 

The battlefield of the great telephone 
war which has been raging in this coun- 
try for the past five years—with the 
victories always on the same side—has 
been largely transferred from the cities 
to the country. The Bell companies, in 
the days of their monopoly—and, in fact, 
until quite recently—positively refused 
to furnish service to the farmer upon any 
terms. 

Now they have changed their minds 
about that, and seem to have concluded 
that the farmer and the villager are not 
such bad fellows after all. But their re- 
pentance has come too late. The farmer 
and the villager have been doing a thing 
or two for themselves in the meantime. 
And this is part of what they have done 
in Indiana. I feel that you will pardon me 
for talking a little about my own state. 

We have had a most desperate fight 
in Indiana for the past five years, 
notably for the past two years. We have 
been threatened by the opposition with 
everything from total annihilation to ever- 
lasting abode in eternal darkness. 

We were assured, upon the honor of the 
very clever gentlemen who manage the 
Central Union Telephone Company, that 
we would lose every dollar we put into the 
telephone business ; with the further cheer- 
ful assurance that they knew what they 
were talking about, and would personally 
see to it that their prediction would come 
true. 

In furtherance of this last determina- 
tion they spent a good deal of their “war 
appropriation” in superhuman efforts to 
prevent our people from putting money 
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into the telephone business. It would be 
amusing, now, to read some of their state- 
ments. They would make the man who 
was expelled from Hades, for incurable 
falsification, green with envy. 

We learned long ago in Indiana that the 
immortal Lincoln was right when he said 
that, while one might fool part of the peo- 
ple all the time, and all of the people part 
of the time, he could not fool all the 
people all the time. When the first in- 
dependent telephone exchange was con- 
structed in Indiana the Central Union 
Telephone Company had been paying, for 
12 years, on a capital of $6,300,000 
(three-fifths of which was pure water) 
annual dividends ranging from four to six 
per cent. They had no bonded indebted- 
ness and no floating indebtedness that was 
reported. 

When the fight with the independents 
began they ceased paying dividends, the 
last one being paid in 1895. In 1897 they 
borrowed $2,500,000, in 1899 they bor- 
rowed $6,000,000—$2,500,000 of which 
was set aside to pay the holders of the 
first mortgage of $2,500,000. 

They now have, in addition to this $6,- 
000,000 mortgage (according to recent 
publications), a floating indebtedness of 
$1,250,000. 

Now, let me tell you what all this has 
resulted in. The Central Union now has 
(as shown by its own figures) 22,000 tele- 
phones in the state. The real number is 
smaller than this, but we can afford to be 
generous and I propose to give them all 
they claim. 

The independent interests have, in the 
State of Indiana, by actual count, 52,469 
telephones. I know you will excuse me if 
Į repeat those figures. After a “war ex- 
penditure” of $7,250,000—begun upon the 
independent movement when there were 
less than 3,000 independent telephones in 
the state—the Central Union now has, for 
its expenditure, 22,000 telephones, and the 
independent movement has 52,469. 

The total population of Indiana (ac- 
cording to the census of 1900) is 2,516,- 
000. There are 92 counties in the state, 
and there are 27 of these in which the 
Central Union (or any other Bell com- 
pany) has no exchange, large or small. 

The population of these 27 counties 


aggregates 491,000, and the aggregate 


number of independent telephones in these 
27 counties is 14,262. The total number 
of Central Union and other Bell company 
telephones, used at toll stations only, in 
these 27 counties is 197. 

I submit this Indiana statement more 
especially for the benefit of our friends in 
different parts of the country who are just 
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beginning their fight with the great mon- 
opoly. If you ask me how they fought us 
I can simply say—every way. 

If there is any mode of guerrilla war- 
fare that they left untried we have not 
been able to find it. The independent 
development in Indiana has been ac- 
complished by Indiana self-helpfulness 
and Indiana capital. Of the millions in- 
vested in the independent telephone busi- 
ness in Indiana, less than $100,000 has 
come from outside of the state. More 
than that, the business is practically out 
of debt. The total indebtedness upon the 
Indiana independent telephone property 
is less than 10 per cent of its total value. 

In this great success, the farmers and 
villagers of the state have been of incal- 
culable help. They realize (as all sensi- 
ble men, similarly situated, must have 
realized) that their only hope was in be- 
coming a part and parcel of the great in- 
dependent movement. The independent 
movement gives opportunity for self-help- 
fulness and intelligent cooperation. That 
which a man can do for himself is most 
likely to be quickest done. The flexibility 
of the independent plan is its greatest 
recommendation. There is no honest local 
movement that can not find a warm wel- 
come and a happy home in it. 

It will not do to say that good service 
can not be given by the independents. 
Every unprejudiced man will admit that 
the most indifferent independent service 
in the country, to-day, is very much better 
than the average Bell service was when 
the independent movement began. The 
Bell companies, all over the country, are 
paying us the delicate compliment of 
imitation in many things, but more es- 
pecially in their attention to the farmers 
and villagers whom, in their halcyon 
monopolistic days, they so severely let 
alone. | 
I would advise our farmer friends, the 
country over, to be a little skeptical about 
this death-bed repentance. 


“When the devil was sick, | 
The devil a monk would be; 

But, when the devil got well, 
The devil a monk was he.” 
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Manufacturing Activity in Australia. 


The insular government of New South 
Wales, Australia, has called for bids for 
furnishing several hundred thousand tons 
of steel rails to be manufactured in New 
South Wales, and which must be delivered 
within four years, thus involving the es- 
tablishment of large ironworks in the 
colony. A deposit of $48,660 is required 
as security, and the government stipulates 
that the price of the rails must not exceed 
the price in Great Britain or America, 
plus the freight, 


758 


Views, News 
and Interviews 


Professor Ira Remsen, who has just 
been appointed president of the Johns 
Hopkins University, in which institution 
he has been professor of chemistry for 25 
years, exhibited one of those indications 
of the devotion of the true man of science 
which has done so much to adorn that 
eminent profession. He insisted, as a 
condition of his acceptance of the presi- 
dency, that he should be allowed to super- 
vise the work of research and instruction 
in the laboratory. To those who have had 
the great privilege of being students of 
Professor Remsen, it is delightful to know 
that his active work as a teacher will not 
cease, even now that he occupies a position 
in which his opportunities for encour- 
aging and helping those who come into 
his sphere of influence are larger. Few 
teachers in the United States have won a 
larger regard from those associated with 
them in all capacities than has this modest 
man of science, who has been wisely chosen 
for so high a position. Those who know 
him will not hesitate to believe that his 
success as an administrator will equal that 
he has attained as an instructor, and this 
means as much as can be said. 


As illustrating the manifold uses of the 
long-distance telephone, a curious story 
is told of an opera singer. Some time 
ago she was singing in Buffalo, N. Y., 
and was advertised to give two new songs 
for the week beginning on Monday. On 
Saturday afternoon her new songs had 
not arrived, and calling up her Chicago 
publisher from the Iroquois Hotel, she 
asked him where they were. He could 
not tell, but had a piano moved into the 
room where he was, when the songs were 
played, the lady listening to them over the 
long-distance wire, and singing them after 
the plaver, time after time, until she had 
them perfectly. The orchestration for the 
songs was written in Buffalo, and the 
singer rendered them on Monday night to 
thousands who knew nothing of the novel 
wav in which they had reached her from 
Chicago. Incidentally a bill of $125 was 
rendered for the use of the long-distance 
wire, but the singer was contented, and the 
thousands of theatre-goers who had been 
promised the new songs were not disap- 
pointed. o 

“What horn do you blow in this orches- 
tra?” is said to have been the interroga- 
tion of the new president of a big western 
telephone company directed quite generally 
at his official staff whose duties were not 
clear to him. There was no mistaking the 
meaning, and if answers were not satisfac- 
‘ory that horn became silent forthwith. 


ELECTRICAL REVIEW 


Committee on Standards—Street Rail- 
way Association. 


The Committee on Standards of the 
American Street Railway Association held 
a mecting recently at Niagara Falls, N.Y., 
to map out the preliminary work of the 
committee. An abundance of material, 
which had been gathered by the secretary, 
was placed before the committee for con- 
sideration. It was apparent, from the 
data in the hands of the committee, that 
both street railway operators and manu- 
facturers of street railway appliances are 
much interested in the work of standard- 
izing street railway equipment. It was 
decided that the best results could be ob- 
tained by apportioning the work among the 
members of the committee, each member 
to act as a subcommittee on certain parts 
of the work assigned to him, with power 
to incur reasonable expense in the prepa- 
ration of plans and specifications, and to 
report at the next meeting of the com- 
mittee. The following assignments were 
made: 

To consider two forms of rail, the T- 
rail and a grooved girder rail, each with a 
modified form of head; to consider two 
forms of wheels, one a cast chilled wheel, 
with either spokes or plate centre, the 
other a steel-tired wheel, with either spokes 
or plate centre, tread and flange of wheel 
to conform to the rail to be recommended ; 
to consider the wearing parts of trucks, 
the centre bearing swing bolster for dou- 
ble trucks to be recommended ; to consider 
a standard for axles, journals, journal 
brasses, oil-boxes and brake heads such as 
will fit the trucks of different makers, 
Col. N. H. Heft, Meriden, Ct. 

To consider electric motors with a view 
to standardizing all parts of the motor, 
including suspension, lead wires with con- 
nector boxes and ventilation, Mr. W. J. 
Hield, Minneapolis, Minn. 

To consider single-truck and double- 
truck car bodies, including open cars, for 
city and suburban service, in order to de- 
termine wherein such cars can be stand- 
ardized to mect the requirements of var- 
ious conditions of operations, with due re- 
gard to proper ventilation, Mr. John R. 
Graham, Boston, Mass. 

To consider the standardizing of over- 
head material as far as practicable along 
the following lines: trolley wire, trolley- 
wheels, trolley ears, trolley hangers, span- 
wires, pull-off wires, section insulators, 
cutouts, overhead frogs and switches, 
lightning arresters and all parts that go 
to make up the overhead system, Mr. C. F. 
Holmes, Kansas City, Mo. 

Mr. T. E. Crossman, Park Row Build- 
ing, New York, is secretary of the com- 
mittee, and will receive communications 
hearing on the above-named subjects from 
any interested persons. 
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The Canadian Electrical Association. 


The eleventh convention of the Can- 
adian Electrical Association will be held 
in Ottawa, Canada, June 19 to 21 inclus- 
ive. The headquarters of the convention 
will be at the Russell House. 

Among the papers to be presented are 
the following: 

“Transformation from Constant-Po- 
tential Alternating to Constant-Current 
Alternating.” Professor R. B. Owens, 
Montreal. 

“Notes on Construction and Protection 
of Aerial Transmission Lines.” K. B. 
Thornton, Montreal. 

“Dominion Electrical Standards.” O. 
Higman, Ottawa. 

“Rates for Electric Light.” 
Doherty, Denver, Colo. 

“The Influence of the Load Factor 
on the Design and Operation of a Light- 
ing and Power System.” J. R. Robert- 
son, Montreal. 

Topical discussions will be as follows: 

“The Best Practice in Cleaning, Trim- 


H. L. 


. ming and Inspection of Enclosed Arc 


Lamps.” The following named gentle- 
men have been invited to open up the dis- 
cussion on this subject: Mr. A. Sangster, 
of Sherbrooke, and a member of the staff 


of the Hamilton Electric Light and Cat- 
aract Power Company, to be designated 
by Mr. Leyden. 

“The Different Systems of Charging 
for and Measuring Power Consumed by 
Induction Motors with Varying Power 
Factors.” Mr. Leyden, of Hamilton, Mr. 
Burran, of Quebec, and Mr. F. H. Leon- 
ard, Jr., of Montreal, have been invited 
to open up the discussion on this subject. 

Mr. C. H. Mortimer, the secretary of 
the association, with headquarters at To- 
ronto, Canada, requests all who intend to 
be present at the Ottawa meeting to noti- 
fy him as promptly as possible and there- 
by assist the local committee in completing 
details relating to the convention. The 
convention opens at 10 o’clock Wednesday 
forenoon, June 19. 


Phono-Electric Wire in England. 


In a paper read before the Northern and 
Midland Counties’ Association of Tram- 
way and Light Railway Officials by Mr. 
A. L. C. Fell, a description is given of 
the experience of the Sheffield, England, 
tramway system with phono-electric wire. 
Mr. Fell states that the average tensile 
breaking strength of this wire was about 
50 per cent greater than that of hard- 
drawn copper wire. Comparative tests 
showed that the elongation of the phono- 
electric wire was 35 per cent as against 
23 per cent for copper, its breaking stress 
in tons per square inch 36.22 as against 
24.86 for copper, and the twists in eight 
inches it would stand 34 as against 13.5 
for copper. 
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Some New Telephone Apparatus. 


Additional Descriptions and Illustrations of Representative American Telephone Systems, 


THE FARR TELEPHONE AND CONSTRUCTION 
SUPPLY COMPANY'S APPARATUS. 

The Farr Telephone and Construction 
Supply Company, Chicago, Ill., manufact- 
ures a number of telephone spccialties of 
which a few are here illustrated. The 
magneto bridging bell shown is designed 
for especially heavy work and is built un- 


Fie. 1.—MaGneto BRIDGING BELL. 


der extremely severe specifications. The 
permanent magnets are five in number, 
either nickel-plated or enameled, and are 
magnetized to that point where their per- 
manent magnetic strength is sufficient to 
sustain from 10 to 12 times their own 


Fig. 2—LAMINATED ARMATURE ASSEMBLED. 


weight. The armature is laminated, as 
the illustration well shows, and is assem- 
bled on a steel shaft. The punchings used 
for this purpose are of cold-rolled Norway 
sheet steel of very high permeability, es- 
pecially made for the purpose. It is 
claimed that by this construction the out- 
put of the magneto is practically double 


that of the old cast-iron armature type. 
The gearing is cast bronze, machine cut, 
five-sixteenths inch wide on the face and 
very smooth in operation. The lever is 
long and of the level type and has plati- 
num contacts. The ringer is wound to 
1,600 ohms on cores three and one-half 
inches long and three-eighths inch in 
diameter of soft Norway iron. Ringers 


Fic. 3.—No. 2 COMBINATION SWITCHBOARD. 


of this type have been found very satis- 
factory in bridging work. 

The No. 2 switchboard shown in the 
illustration is a combination board for 
small exchanges where several bridging 
lines come in. Exchange subscribers can 
readily be connected with any of the 
bridging lines. The right-hand side of 
the board is provided with ringers, coils 
and gongs, the coils wound to 1,000 or 
1,600 ohms. A small shutter between the 
bells of each number is arranged to fall 
if the bell rings, to indicate which line is 
calling. 

AUTOMATIC TELEPHONE PAY-STATIONS. 

The accompanying illustration of an 
automatic telephone pay-station exhibits 
an apparatus of this character manufact- 
ured by the Baird Manufacturing Com- 


pany, of Chicago. It is intended for at- 
tachment to any telephone, being placed 
either upon the same wooden baseboard 
with the instrument or by means of steel 
plates inserted behind the ordinary back- 
board of the apparatus, attached in the 
manner shown in the illustration. The 


STEEL PLATE 


BAIRD AUTOMATIC TELEPHONE PAY-STATION. 


operation of this device is such that the 
central office operator can tell when the 
proper amount of money has been deposit- 
ed in the various slots, thus giving her an 
audible signal. The apparatus is exceed- 
ingly simple in its construction, and is 
stated to be hard to tamper with and prac- 
tically impossible to deceive by the sub- 
stitution of other objects for coins in its 
operation. This method has been adopted 
by the Bell Telephone Company of Phila- 
delphia, Bell Telephone Company of Buf- 
falo, Bell Telephone Company of Canada, 
Delaware & Atlantic Telegraph and Tele- 
phone Company, Colorado Telephone 
Company, Nebraska Telephone Company 
and others. 


HAINES & NOYES TELEPHONES FOR APART- 
MENT HOUSES. 


The telephone for use in apartment 
buildings—as in countless other uses—has 
at last superseded the primitive devices 
heretofore used. 

The two illustrations herewith show 
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apartment telephones. Fig. 1 is the apart- 
ment entrance telephone, and is placed in 
the vestibule in connection with the letter- 
The one shown is of lemon brass 


boxes. 


Fig. 1.—APARTMENT ENTRANCE, SHOWING 
TELEPHONE. 


to match the hardware of the building. 
This telephone connects with the individ- 
ual apartments and the janitor. The 
watch-case receiver has an aluminum back 
and a brass chain is bolted to this and then 
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Fic, 1.—Eaco Hotei, TELEPHONE. 


fastened securely on to the brass plate, 
with the bolt on the inside, so that it can 
not in any way be tampered with. 
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This receiver is hung on a rigid switch 
hook ; hence the flow of the battery is not 
started, or connection made, until the re- 
ceiver of the telephone in the apartment 
is taken down. To call any apartment 
from the entrance hall, it is only neces- 
sary to push the button numbered to corre- 
spond with the apartment desired. 

Fig. 2 shows an instrument for individ- 
ual use in apartments themselves, with 
push-bells, so that connection can be made 
with the janitor’s room, laundry, café, ete., 
and with the entrance to the building itself. 
If so desired the apartments can be con- 
nected by an intercommunicating system. 

These apartment entrance telephones 
are made with or without letter-boxes, of 
any design or size desired, in nickel-plate, 
brass, copper, or oxidized metal. The 
wiring of these instruments is extremely 
simple. 

. EACO HOTEL TELEPHONES. 

A special feature of these telephones is 
that unauthorized persons can not tamper 
with the system, it having been designed 
with a view of making it as unaccessible 
as possible. The transmitter is fastened 
to the back from the inside and is special- 
ly constructed for this work, having a com- 
bination carbon and metal diaphragm. 
The metal diaphragm is on the outside, 
thus making it impossible to break the 
carbon diaphragm. The hook is fastened 
to the backboard with two machine 
screws from the back. The receiver cord 
connected on the inside of the box is held 
by a safety hook on the inside, taking the 
strain entirely off the connection and 
holding the cord firmly, allowing for 
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nished with these telephones is constructed 
on the style of the celebrated Hunnings 
granular carbon type, and is manufact- 
ured and guaranteed by the Electric Ap- 


Fic. 2.—INDIVIDUAL TELEPHONE SET IN AN 
APARTMENT. 


pliance Company, Chicago. The receiver 
regularly furnished is of the single-pole 
pony type, put up in the English style 
shell, and has a compound magnet of four 
pieces of the best tungsten steel, and the 
soft iron tip or core is nickel-plated on 
the end. 


The coil is wound with silk wire. 


Fic. 1.—STRIP or INCANDESCENT LAMP SIGNALS—CENTURY TELEPHONE CONSTRUCTION Co. 


strain without serious damage. The box 
itself is held by four screws from the back 
of the backboard. The bell is of the Kine 
type, in which the mechanism is entirely 
enclosed, making it necessary to unscrew 
the gong in order to get at the mechanism. 
The wiring of these telephones is all done 
from the back, and is entirely concealed 
when the telephones are placed in posi- 
tion on the wall. The transmitter fur- 


Where a double-pole receiver is desired in 
place of the single-pole, the company fur- 
nishes its regular bell type pony double- 
pole, the magnet of which is made in one 
piece, bent in horseshoe shape. Lock-nut 
binding-posts are used on all receivers. 
The Eaco hotel telephone is made in three 
styles: A straight push-button call, which 
signals the office by pushing a button 
placed at the bottom of the instrument; 
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a straight express call, which signals the 


office by removing the receiver from the 
hook, as push-button is unnecessary; a 
combination express and push-button call, 
which signals the office by removing the 
receiver from the hook, or by the use of 
the auxiliary push placed on the bottom 
of the telephone. 

The Electric Appliance Company in- 
stalls the Eaco hotel telephones on the 
central energy or common battery plan, 
the batteries all being located at one cen- 
tral point. One illustration respecting 
these telephones is presented opposite. 


ELECTRICAL 


cord circuit, have been explained before, 
but it might be well to go over them again. 
First. It enables one operator to do the 
work of two under the old magneto sys- 
tem, by doing away with the necessity of 
cutting in to find out when the subscribers 
are finished talking. This doing away 
with half the operators also results in a 
considerable saving in operating expenses 
and more rapid service. Second. It great- 
ly conduces to secrecy of communications 
and assists the manager in the mainte- 
nance of discipline, for with a supervisory 
system there is no excuse for an operator 
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Fra. 2.—STRIP OF ANSWERING JACKS. 


A NEW CENTRAL BATTERY SWITCHBOARD. 
In these days to be successful a tele- 
phone manufacturing concern must not 
only make good instruments but good 
switchboards as well. 
With this idea in mind the Century 


to listen in on the line except to answer a 
subsceriber’s call. When a subscriber calls 
in, his lamp lights up; when he is an- 
swered, it goes out. 

When a subscriber is called, a lamp in 
the cord circuit lights up and remains 
lighted until he takes his receiver down, 


Fie. 8.—Strip oF MULTIPLE JACKS. 


Telephone Construction Company, of 
Cleveland, Ohio, determined to make its 
own switchboards as well as its own tele- 
phones and after considerable study of 
the situation decided to design a central 
battery system and give it a trial. The 
first board has just been installed in Hor- 
nellsville, N. Y., and has proven so suc- 
cessful that all contracts in the future cov- 
ering exchanges of 200 or more subscribers 
will be equipped on this plan. It is 
thought possible that exchanges as small 
as even 100 lines capacity might well be 
equipped with this system. 

The advantages of central battery sys- 
tems, where there is full supervision in the 


when it also goes out. Should this lamp 
remain lighted too long it indicates to the 
operator that he has not answered and, 
without cutting in, she simply rings again. 
Should one or both of the parties “hang 
up,” the fact would be at once indicated 
to the operator by one or both of the lamps 
in the cord circuit, and when both are 
lighted she pulls the plug and discon- 
nects, as this indicates that both par- 
ties have hung up their receivers. Third. 
Reduction in the size and cost of the in- 
struments used and less need of visits 
from the inspector. Fourth. It gives the 
subscriber nothing to do but to take his 
receiver off the hook and hang it up 
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again, so that he is not depended upon 
to assist in clearing-out. 

In the manufacture of the Hornellsville 
board the builders had in mind reliability 
as the first requisite, and for this reason 
all relay contacts are of platinum, while 
the jack springs, shown in Figs. 1, 2 and 
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Fig, 4.—CENTURY TELEPHONE. 
3, are made of strong German silver and 
arranged to make strong rubbing contacts. 

Signaling is accomplished by means of 
relays that close a local circuit through in- 
candescent lamps, a strip of which is 
shown in Fig. 1. These lamps are insu- 
lated on strips of hard rubber supported 
on a brass plate in the most substantial 
manner. The cord circuit also contains 
two signal lamps which indicate to the 
operator whether the subscriber’s receiver 
is on or off the hook. 

Should either subscriber desire to attract 
the attention of the operator before a con- 
versation has been finished he can do so by 
moving his switch hook up and down a 
few times. While the subscribers are 
engaged in conversation the lamps in the 
cord circuit are left completely open so 
that there is no waste of current from that 
source. The subscriber’s instrument not 
being grounded, there is no trouble from 
earth currents. In the subscriber’s in- 
strument local dry batteries are used to 
actuate the transmitter, as this plan has 
been found to give the best results in 
practice, both from the standpoint of 
economy and efficiency. It results in an 
instrument that combines all the advan- 
tages of the local battery in long-distance 
work and retains all the advantages of 
automatic signaling. Fig. 2 is a strip of 
answering jacks which have no closed con- 
tacts and therefore no weak points. The 
board is full multiple, every line being in 
reach of every operator. Fig. 3 shows a 
strip of the multiple jacks which have no 
closed contacts except when the plug is 
inserted, and, therefore, unlike a series 
multiple board, there is claimed to be no 
chance for trouble in loose or dusty con- 
tacts. Fig. 4 is one of the subscriber's 
telephones, with an apartment for hold- 
ing two dry batteries. 
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A New Departure in Electric Fans. 


The accompanying illustrations show 
exterior and sectional views of an interest- 
ing and new atyle of electric fans made by 
the Boston Electric Heating and Power 
Company, Boston, Mass. 

It is intended for use on dining tables 
during the heated term. It is portable and 
equally useful on the library table or in 
the office. The noiseless centrifugal fan 
which surmounts the motor is so construct- 
ed of disks and vertical floats that it de- 
livers air outward and downward in all 
directions in the form of a cone, therefore, 
it is claimed, if this apparatus is placed in 
the centre of a dining table all the persons 
seated at the table derive equal benefit 
from its action. 

Fig. 1 shows the fan at its lowest point 
of adjustment, and Fig. 2 shows the fan 
extended to its full height for largest area 
of delivery. The motor and fan are ad- 
justable as to height by telescoping in the 
standard. The purpose of this adjustment 
is to enlarge the area of the cone of deliv- 
ery so that the same fan can be adjusted 
instantly to fit any size table. This fea- 
ture, combined with the portability of the 
fan, makes its sphere of usefulness larger 
than that of the familiar propeller or buzz 
fan. 


Fira. 2.—AnsustTaABLt TABLE Fan EXTENDED. 


The sectional view shows the adjustable 
arrangement and details of the base, stand- 
ard, motor, fan and fan guard. A, being 
a plan view, shows the switch and resist- 
ance as placed in the base. B shows a 
complete sectional view, in which is shown 
the sliding connection by means of which 
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the seven-inch vertical adjustment is ob- 
tained. The fan, D, has six vertical floats 
arranged radially about the axis between 
an upper and lower curved disk. The in- 


Fic. 1.—ADJUSTABLE TABLE FAN. 


take is under the canopy guard, C, in the 
centre of the upper disk, and the outlet is 
at the outer ends of the floats on all sides 
at once, as indicated by the arrows. Wires, 
G, are carried around 
the tips of the floats 
to act as guards to 
prevent accidents 
from the rapidly re- 
volving fan. The up- 
per or working bear- 
ing, KE, is a step bear- 
ing of too] steel, hard- 
ened and ground, in 
which the step has a 
downward projecting 
flange which runs on 
a hardened steel 
washer in an oil-cup, 
F, in such a manner 
that the shaft itself 
does not touch the 
bearing. By this ar- 
rangement the possi- 
bility of oil working 
down the shaft is 
eliminated. 

H is the lower or 
guiding bearing cup, 
shaped to hold plenty 
of lubricant. The bot- 
tom cap, J, of the mo- 
tor is provided with 
the tube, K, which 
telescopes into the 
base standard. With- 
in this tube, K, are 
two smaller brass tubes, L, insulated from, 
but secured rigidly to the tube, K, and con- 
nected at their upper ends with the wires 


Vol. 38—No. 24 


leading to the motor. Into the lower ends 
of these small tubes, current wires (which 
are rigidly fastened to the base) telescope. 
These current wires are connected with a 
Hart & Hegeman switch giving two speeds. 
It will be seen that as long as these wires 
remain in the small tubes the connection 
between switch and motor is complete. 
M shows the clamping bolt for holding the 
motor and fan at any desired height. On 
the clamping bolt is a washer set in the 
slot of the standard. This washer runs in a 
groove in the tube, K, and prevents rota- 
tion of the tube, which would destroy the 
electrical connections, and also prevents 
the tube, K, from being entirely withdrawn 
from the base. 

The extreme height of the apparatus is 
30 inches, and when lowered 23 inches. 
It carries a 13-inch fan and its current 
consumption is said to be the same as an 
ordinary 12-inch buzz fan, due to the ver- 
tical axis and the improved hardened bear- 
ings. As the 13-inch fan supplied on the 
banquet fan delivers air over an area of 
about 10 feet, it is claimed that its capacity 
for air delivery is greater than any type 


of 16-inch buzz fan. 
> 


New Quarters for the Western Union. 


Accommodations in the new Stock Ex- 
change Building, New York city, have 


Fig. 3.—SECTIONAL VIEW oF ADJUSTABLE FAN. 


been leased by the Western Union Tele- 
graph Company for 21 years at a rental of 
$25,000 a year, 
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EXPORT AND DOMESTIC 


Additions to the electric plant of the city 
of Belfast, Ireland, are soon to be made at a 
cost of $475,000. Mr. V. A. H. McCowen is 
the borough electrical engineer. 


The Monterey Steel Works, of Mexico, 
have placed an order in the United States and 
England for $1,000,000 worth of machinery. 
The United „cates gets the largest portion. 


An order for 10 miles of riveted steel pipe, 
which will be utilized by one of the principal 
mining companies in the Malay Peninsula, 
has been obtained by an American company, 
in the face of keen European competition. 


Sefior Matias Fibla, of Barcelona, Spain, 
is desirous of communicating with Ameri- 
can manufacturers who want Spanish repre- 
sentation for electrical and railway supplies, 
machinery and a general line of iron and 
steel products. 


A Philadelphia firm recently obtained a 
very fair order,through a British engineering 
company, for the furnishing of electrical 
overnead crane equipments which will be 
employed in the workshops of the East 
Indian railways. 


The municipal electrical plant at Amster- 
dam, Holland, for which bids were recently 
opened, is to be constructed at a cost of 
nearly $550,000, the successful bidder being 
a German concern which is closely affiliated 
with the General Electric Company. 


Reports from Japan state that the dock- 
yard authorities of Kawasaki, who operate 
one of the largest undertakings of the Kind 
in the Island Empire, are about to place more 
orders in America for electrical equipment. 
Among other things specified by the dock- 
yard Officials are a 500-horse-power engine 
and a 300-kilowatt generator. 


No one can study railway earnings without 
realizing the strength of the transportation 
industry. Gross earnings of all railroads re- 
porting in the United States for the first 
three weeks of May show a gain of over 
nine per cent as compared with the corre- 
sponding month a year ago and of 26 per 
cent over the same period in 1899. 


Mr. Frederick H. Chamberlain, who is con- 
nected with the engineering department of 
the General Electric Company, recently 
sailed from San Francisco for Australia, 
where he will superintend the installation 
of the $800,000 plant of the Sydney Tram- 
ways Company in New South Wales, for 
which the General Electric Company fur- 
nished the equipment. 


A representative of a manufacturing house 
of Manila. P. I., is now in this country plac- 
ing considerable orders for machinery. He 
recently stated that the outlook for electrical 
apparatus, with particular reference to trac- 
tion and lighting, is as good as could be 
expected in the Philippines, and before he 
goes back he will have ordered heavy con- 
signments of such goods. 


From interesting statistics gathered by 
the Street Railway Journal it is learned 
that there are 905 street railway companies 
operating electric cables and horse railways. 
The total mileage of single track is given as 
20,442 miles, and the total number of cars 
is 62,918. The aggregate of capital stock for 
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1900 is $1,066,196,460, an increase over the 
previous year of $75,183,698. The bonded 
debt of all roads for 1900 was $866,818,673, 
an increase over the previous year of $83,- 
855,202. 


Messrs. Robert W. Blackwell & Company, 
59 City road, London, E. C., England, deny 
the reported closing of their Paris, France, 
office, stating that while the director of that 
Office, M. E. C. Beuret, has resigned, and a 
number of the employés have been dis- 
missed, the office will be retained under the 
personal supervision of Mr. R. W. Blackwell. 
As certain of the records of that office are 
in confusion, Mr. Blackwell requests the 
patience and courtesy of his many friends 
and solicits their indulgence for mistakes 
which may arise, requesting them to call his 
attention to any orders that may remain un- 
executed. 


The remark of a leading English trade 
journal which is particularly conversant with 
the electrical field is of interest, showing, as 
it does, the awakening of British manufact- 
urers and dealers to the fact that American 
methods are winning away the trade which 
for so many years has been considered Eng- 
land’s by every right of prestige and quality. 
This paper says: “There are unmistakable 
signs that American manufacturers of elec- 
trical machinery and supplies intend to 
leave no stone unturned to capture a large 
share of the electrical business in India. 
Already they have left their impress upon 
certain schemes and are keeping themselves 
well alive as to what is taking place. The 
Tramway Company at Calcutta will shortly 
adopt electricity as a motive power, and in 
addition the East India Railway and the 
Bengal-Nagpure shops, which at present 
utilize shafts, belting and pulleys, are to dis- 
card same for the use of electric motors.” 


Electric 
Lighting 


Chatham, N. J., will soon issue $15,000 in 
bonds for an electric lighting plant. 


A franchise has been asked for in Denison, 
Tex., by the Denison Light and Power Com- 
pany. 

A power-house is to be built in Utica, N. Y., 
by the Equitable Gas and Electric Company 
at a cost of $40,000. 


The city council of Columbus, Ohio, has 
authorized the issuance of $110,000 in bonds 
for the completion of the new electric light- 
ing plant. 


ft 


An alternating-current electric lighting 
plant is to be erected in Reading, Mich., at 
a cost of about $6,000. Westinghouse ap- 
paratus will be employed. 


A franchise has been asked for in Nor- 
wood, Ohio, by the Edison Electric Company, 
of Cincinnati, which desires to install an 
electric plant in the former town. 


A by-law to purchase the local electric 
light plant for $27,000 was carried at Parry 
Sound, Ontario, recently, by a majority of 
the citizens who declared themselves in 
favor of municipal ownership. 


An electric plant to furnish light, heat 
and power is to be erected at Coopersville, 
Mich., by the company which is building 
an electric road from Grand Rapids to 
Muskegon. The plant will cost over $40,000. 


Foundations for the new electric lighting 


station at Laurel, Del., are being laid. The 
new company proposes building also a power- 
house to be used by a contemplated trolley 
line between Laurel and Georgetown, the 
county seat. 


A company has been formed at Solo, Java, 
with a capital of some $125,000, with the 
title of the Solo Electriciteits Maatschappij 
for the constructing and operating of a cen- 
tral station in that city for public and pri- 
vate electric lighting purposes. 


The Oshkosh Electric Light and Power 
Company will rebuild its entire plant at a 
cost of between $40,000 and $50,000 as soon 
as the city lighting contract is awarded. 
The company and the Oshkosh Gaslight Com- 
pany are bidding on the city lighting. 


The work of putting in the city’s electric 
light plant at Jackson, Tenn., is moving 
along as rapidly as could be desired. The 
work at the pump station will soon begin 
and the poles are being distributed through- 
out the city. There will be about 85 lights 
at first. 


The fight between the great lighting com- 
panies of Cincinnati, Ohio, has ended by 
the ratification by the stockholders of the 
Cincinnati Gaslight and Coke Company, of 
the plan proposed for a consolidation of all 
the companies. This provides that the stock 
of the gas company shall be increased to 
$28,000,000 and that it shall absorb the elec- 
tric companies and change its name to the 
Cincinnati Gas and Electric Company. 


Electric 
Railways 


f 


Applications for more than one hundred 
charters for street, elevated and under- 
ground railways were filed on June 8 in 
Harrisburg, Pa.. under the new Focht and 
Emery bills. Thirteen of these roads, with 
a capitalization of over $7,000,000, are for 
Philadelphia and vicinity. 


It is reported that the Connecticut Light- 
ing and Railway Company has purchased the 
entire electric street railway properties of 
New Haven. The negotiations are under- 
stood to have been put through by Mr. A. M. 
Young, of New York. The United Gas Im- 
provement Company, of Philadelphia, is 
largely interested. 


It is announced .nat King Leopold, of Bel- 
gium, intends to create a network of electric 
railways, requiring a capital of a milliard of 
francs, to be constructed in the following 
order: Brussels to Antwerp, Brussels to Os- 
tend, and Brussels to Paris. According to 
the same authority the consent of the French 
Government has been secured. 


Dr. George S. Gagnon, of New York, ex- 
pects to build two large hotels at French 
Lick and West Baden, Ind., and an electric 
railroad connecting the two towns, which are 
one mile apart. The enterprise is an invest- 
ment of $1,500,000. The doctor has secured 
230 acres of ground between the two towns, 
and will build an electric railroad on his own 
land. 


The first inter-city electric railway in Texas 
was formally put into operation recently, and 
cars are making regular half-hourly trips 
between Denison and Sherman, 10 miles 
south. Including track in both cities, the 
line is 14 miles long, and is a substantial 
modern electric railway. The line is owned 
by Chicago people, and was built by a Chi- 
cago company. 


T4 


New # f & 


Incorporations 


KNOX, IND.— Knox Water, Light and 
Power Company. $10,000. 


FAIRVIEW, GUERNSEY CO., OHIO— 
Union Telephone Company. $10,000. 


DELAWARE CITY, DEL.—Delaware City 
Light and Water Company. $12,500. 


CRAWFORDSVILLE, IND.—Crawfords- 
ville Water and Light Company. $300,000. 


DAYTON, OHIO—Thresher Electric Cum- 
pany. $600,000. A. A. Thresher, president. 


MANSFIELD, IND.—Mansfield & Car- 
bon Cooperative Telephone Company. $2,- 
500. 

SHELBYVILLE, IND.—Shelbyville Water 
and Light Company. $225,000. Agent, F. M. 
Nucklaws. 


MOUNT AYR, IOWA—Mount Ayr Mutual 


Telephone Company. $5,000. J. H. Alyn, 
president. 

GARNAVILLO, IOWA—Garnavillo Tele- 
phone Company. $10,000. A. A. Schmidt, 
president. , 

CHICAGO, ILL.—Telephone Auxiliaries 
Company. $10,000. Incorporators: H. P. 


Young and others. 


ONEIDA, N. Y.—Oneida Construction 
Company. $50,000. Directors: C. L. Allen, 
J. K. Betts and others. 


WAXAHACHIE, TEX.—Ellis County Tele- 
phone Company. $2,000. Incorporators: C. 
W. Simpson and others. 


WESTFIELD, IND.—White Star Tele- 
phone Company. $10,000. Incorporators: 
T. T. Bray and others. 


PLESSISVILLE, QUEBEC—La Compag- 
nie Electrique de Plessisville has increased 
its capital stock to $60,000. 


BUFFALO, N. Y.—Electric Typewriter 
Company. $100,000. Directors: J. A. and 
J. B. Roberts, H. Bates and others. 


CLAYTON, MO.—National Electric, Gas, 
Water and Power Company. $2,000. Incor- 
porators: F. W. Hoyt and others. 


CHICAGO, ILL.—Independent Telephone 
Construction Company. $2,500. Incorpo- 
rators: J. P. Harold and others. 


BELVIDERE, ILL.—The Belvidere Tele- 
phone Company has increased its capital 
stock from $25,000 to $50,000. 


PAULSBORO, N. J.—Paulsboro Traction 
Company. $1,000,000. Incorporators: B. C. 
Paul, G. C. Laws and G. S. Talman. 


SPRINGPORT, MICH.—Springport Mutual 
Telephone Company. $5,000. Directors: S. 
E. Whitman, D. W. Trine and others. 


INDIANAPOLIS, IND.—Jerman Medical 
Electric Company. $10,000. Incorporators: 
A. F. and A. M. Teague and E. C. Jerman. 


NEW YORK CITY, N. Y.—The Subway 
Realty Company bas increased its capital 
from $500,000 to $2,000,000. August Belmont, 
chairman. 


IROQUOIS, ONTARIO—The Iroquois Elec- 
tric Light and Power Company. $10,000. 
Provisional directors: Patrick, R. D. and 
W. S. Keefe. 


TORONTO, ONTARIO—Kay Electric Dy- 
namo and Motor Company. $40,000. Pro- 
visional directors: T. L. Kay, O. Kellond, W. 
E. Mulholland. 

ST. LOUIS, MO.—Collins Electric Com- 
pany. $100,000—fully paid. Directors: W. 
F. Kemper, U. L. Collins, W. S. Cowan, F. 
W. Grumbman. , 
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CANASTOTA, N. Y.—Canastota & Morris- 
ville Railroad Company. $200,000. Direc- 
tors: J. A. Johnson, W. H. Patten, W. E. 
Coe and others, 


TRENTON, N. J.—Hudson & Middlesex 
Telephone and Telegraph Company. $15,000. 
Incorporators: B. S. Klotz, W. P. Lindsley 
and S. M. Cooley. . 


CHICAGO, ILL.—The Chicago Telephone 
Company will issue $1,000,000 additional 
stock on October 1, and $2,000,000 more stock 
later on in the year. 


WOODLAND, CAL.—The Woodland Con- 
solidated Electric Light, Gas and Power 
Company has been sold to the Woodland Gas 
and Electric Company. 


CONESTOGA, MD.—Conestoga Electric 
Light and Power Company. $100,000. In- 
corporators: E. C. Folger, D. S. Collett, S. 
C. Long and D. R. Brewer. 


NEWARK, N. J.—Essex Cross Railway 
Company. $500,000. Paid-up capital $27,- 
000. Incorporators: J. A. Lawrence, B. P. 
Alling, G. A. Smith and others. 


CHERRYVALE, KAN.—Cloughley Auto- 
mobile Manufacturing Company. $100,000. 
ancorporators: J. H. Brewster, C. A. Mitchell, 
R. A. Cloughley and C. O. Wright. 


FRANKFORT, KY.—Bluegrass Transit 
Company. $1,000,000. Incorporators: Judge 
Hanson Kennedy, J. T. Hinton, Younger 
Alexander, R. C. Talbott and A. S. Rice. 


NEWARK, N. J.—American Falls Water 
Power Company to generate power for light- 
ing, heat, etc. $300,000. Incorporators: E. 
C. Tracy, F. A. Bridge and C. B. Wisner. 


ROCHESTER, N. Y.—Rochester & South- 
ern Traction Company. $1,000,000. Incor- 
porators: D. J. A. Jackson, W. H. Gray, E. 
W. Horton, A. J. Grany, J. B. Frazer and 
others. 


CHICAGO, ILL.—Reynolds Electric Com- 
pany; $2,500. Monarch Telephone Com- 
pany; $1,000. International Telephone Man- 
ufacturing Company; $100,000. Incorpora- 
tors: J. F. Dunlap and others. 


YOUNGSTOWN, OHIO—Youngstown & 
Cleveland Railway Company. $25,000. C. 
W. French, president. This company is a 
consolidation of the Youngstown & Chagrin 
balls and the Chagrin Falls & Cleveland 
Railway companies. 


OAKLAND, CAL.—Oakland Transit Com- 
pany. $6,000,000. Directors: F. M. Smith, 
F. C. Havens, W. H. Martin, J. C. Wimans, S. 
J. Taylor, E. A. Heron, W. F. Kelly. This 
company is a consolidation of the Oakland 
Transit and the Oakland Railroad com- 
panies. 


CHICAGO, ILL.—X-Ray and Electro-Ther- 
apeutic Laboratory; $25,000; incorporators: 
J. k. Gilman, E. H. Grubbs, R. H. Street. 
Galvano-Bronze Statuary Company; $2,500. 
American Bridge Company; capital in Ill- 
inois $2,000. The Chicago Heights Ter- 
minal Transfer Railroad Company has in- 
creased its capital from $5,000 to $500,000. 


PHILADELPHIA, PA.—Passyunk Avenue 
Elevated Passenger Railway; $350,000. 
Broad Street Subway Passenger Railway; 
$1,250,000. Western Rapid Transit Street 
Railway; $360,000. Broad Street Rapid Tran- 
sit Street Railway; $150,000. Chestnut Hill 
& Glenside Rapid Transit Street Railway; 
$150,000. Ridge Avenue Elevated Passenger 
Railway; $850,000. Frankford Elevated Pas- 
senger Railway; $750,000. Northern Rapid 
Transit Street Railway; $228,000. German- 
town Avenue Elevated Passenger Railway; 
$900,000. Southern Rapid Transit Street Rail- 
way; $90,000. Eastern Rapid Transit Street 
Railway; $540,000. Central Rapid Transit 
Street Railway; $60,000. Market Street 
Elevated Passenger Railway; $1,500,000. In- 
corporators of above-named lines: Jno. M. 
Mack, Robert H. Foerderer, M. Murphy, 
Clarence Wolf and Joseph Mack. 
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Literary 


“Eccentricities of Genius” is a very inter- 
esting volume of sketches of notable people 
by Major J. B. Pond, the well-known Lyceum 
manager of New York. The volume fs a 
large one and its contents are interesting 
from cover to cover. Instances in the man- 
agement of the lecturers, readers and enter- 
tainers are simply and quaintly told and an 
insight into the individual is given in a 
very pleasant yet unique manner. The book 
is handsomely printed and is dedicated in 
the following words to a gentleman who is 
in every way deserving of the kind sentences 
quoted: 

“To George R. Peck—a true friend, a true 
gentleman, a great lawyer and my ideal 
orator, I dedicate this book. J. B. Pond.” 


Automobile 


Note f f 


For the convenience of those owning elec- 
tric vehicles or using same, stations for their 
care and the recharging of their batteries 
have been arranged for at the following 
location in New York state: Westchester Vil- 
lage, Union Port, Pelham Manor, New 
Rochelle (New Rochelle Electric Power- 
House, Webster avenue), Larchmont, Port- 
chester (Portchester Electric Power House, 
after June 1); Portchester (directly opposite 
New York, New Haven & Hartford Railroad 
Station), Greenwich, Ct. It will be seen 
by the arrangement of the stations that 
electricity for vehicles can be obtained 
from New York city to Greenwich, Ct. Sta- 
tions are arranged with special care for the 
convenience of the leading clubs throughout 
this section. Other stations will be estab- 
lished as required. Further information 
may be obtained from the Westchester Mo- 
tor Vehicle Company, Larchmont, N. Y. 


Notices f 


PROFESSOR VOLNEY GILES BARBOUR, 
dean of the Engineering School of the Uni- 
versity of Vermont, died on June 4 in Min- 
neapolis, Minn. Professor Barbour was born 
in Connecticut, and received his technical 
education at the Sheffield Scientific School, 
Yale University. After nearly 30 years 
service in the University of Vermont, failing 
health compelled him to obtain a year’s 
leave of absence in order that he might re- 
cuperate, but instead of recovering he slowly 
failed until the time of his death. 


MR. E. W. PARSONE died recently in 
Brazil in his fifty-third year, having for the 
past 30 years been intimately connected with 
the suomarine telegraph industry. In 1870 
Mr. Parsoné joined the staff of the late Sir 
Charles Bright, and was connected with the 
cable-laying of the West Indian & Panama 
Company. In 1884 he was appointed manager 
of the West African Telegraph Company 
and organized the service which connects the 
Cape Verde Islands with the principal set- 
tlements on the west coast of Africa. At 
the time of his death he was manager and 
secretary in Brazil of the South American 
Cable Company. The governments of France 
and Portugal had decorated him for his 
services, and he was also a Fellow of the 
Royal Geographical societies, of London, 
England, and Lisbon, Portugal. 


Obituary 
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‘with conditions a month ago. 


June 15, 1901 


Electrical 


f 


The week was quite an active one in secur- 
ities of all kinds. The quotatıons for indus- 
trial securities reached a higher point than 
they did before the recent panic, but the 
market as a whole failed to reach this level. 
Business generally continues good, and it 
is thought that the crop situation is better 
than it appeared a week ago. Still there 
is considerable impairment in the growth of 
wbeat, corn and other staples as compared 
This crop 
uncertainty will have its effect in making 
conservative the financial powers which have 
in charge large plans concerning railroad 
properties. The manufacturing interests 
throughout the country all report orders 
ahead. Particularly is this true of United 
States Steel, which is said to have orders 
booked for fully seven months. 


Securities 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JUNE 8. 

New York His h-st. Low. st. Closing. 
B'kiyn R T oeeo. 8376 TUG 50 
Con. GAB. seseesoesesone 226 2U 221 
Gon. Elec....... aaaea 250 23514 241634 
Man. O P 121%% 118 11854 
Met. St. Ry. ........0008 11534 171% 17144 
thid Ave R R........ 121 123% 12444 
Kings County r lectric . ihs 200 
N. Y. & N, J. Tel. Co... ... 174 
Telep., lel & Cable Co. 614 


A most excellent showing is expected by 
the Western Union Telegraph Company for 
the current quarter. The talk on the street 
is that this will be the best in the 
history of the company, and that the stock, 
all things considered, is one of the cheapest 
on the list. It is now selling around 95 
and 96. 

General, wleccric took a decided jump dur- 
ing the week. The sentiment in favor of 
this stock is very bullish, and it is believed 
that it will pay handsomely for keeping 
during the next few months. 

New York Electric Vehicle Company’s 
stock advanced 2 points on the rumor of the 
purchase of New England interests of the 
company which was afterwards found to 
include only the Newport company. 

Brooklyn Rapid Transit is still highly 
recommended as an investment. The advent 
of warm weather is sure to bring largely 
increased earnings. Its chief need now is 
better facilities for entering Manhattan, and 
new bridges will bring this about. 

The electrical equipment for Manhattan 
Elevated is coming in rapidly. The directors 
of this road are quite enthusiastic over the 
outlook and an increase of dividend is ex- 
pected from the improvements. Forty car- 
loads of machinery have already been re- 
ceived at the power station. The directors 
emphasize tne fact that all the expense in- 
volved in this is already provided for 
through securities issued and on the market. 

The Metropolitan Street Railway Company 
was very firm all the week from reports of 
increased earnings. The change from cable 
to electrical equipment will make quite a 
saving in operaung expenses as well as 
supply increased facilities for carrying pas- 
sengers, and the stock -s sure to advance in 
the opinion of insiders as well as the public. 

Kings County Electric Light advanced to 
205. The stock remains strong around 200, 
and insiders are confident that it will soon 
reach 250. This confidence apparently is 
based on the earnings and the prospect of 
consolidation with the New York lighting 
company. The capital stock of this com- 
pany is low considering the large and im- 
SR territory in Kings County controlled 
y it. 


Boston, June 8: 


Closing. 
Am. Tel. and Tel... a. ry 
Erle Tel. o L o 
ow En A E sence cuaeluan ove 
Mass, Elec. pf...........000000000000 0 rn 
tasting, Mtg De N E cd: acted hades 77 
a 260 
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It is reported here that the first payment 
on the increased capital of the American 
Telephone and Telegraph Company will be 
called about August 1, and the second about 
January 1, 1902. The circular is to be is- 
sued at once to the stockholders of this com- 
pany. President Cochrane states that this 
increase of capital was demanded by the 
Natural growth and expansion of the com- 
merce of the company and will enable an 
exceedingly profitable business to be done. 

The trustees of the Massachusetts Elec- 
tric Companies have declared a regular semi- 
annual preferred stock dividend of $2 per 
share, payable July 1. 


Philadelphia, June s: ( losing. 
Elec. Co. ol Ay sis o pe awh washes wees, seroso B34 
Philadelphia Elec .......... cee eee ae eee Fk 
Union Traciion....... esesseeseecssesoseseos 26 
United G. I. C0 ieee ees Heo iw knee eae es 117 
Elec. S'o. Bat. Ci... ccc cece ce cect ence scene 57 
Elec. Sto. Bat. pla vegidicliwwse: © “xeahane se 57 


There is some dissatisfaction with the 
terms waich the stockholuers of the Electric 
Company of America get under the consoli- 
dation plan with the American railways. 
The stock of the Electric Company of Amer- 
ica is very widely distributed. 


Chicago, June 8: Ch sing. 
Chicago Edison Light ............cceceeoeees 175 
Central Union Telephone.....cccccc cree en eeee 50 
Chicago Telephone...........cceee cee eeeeee 27 
Un. Tra siune taneet e ee eee sais 19 
Uns Trace Pix cs: teeta esdeens east a E 60 
Metropolitan El...... ssa ewisaiend sosser Aes 0314 


There was considerable demand for Cen- 
tral Union Telephone in Chicago market 
and the price moved up to 50. Later the an- 
nouncement of the assessment of $60 per 
share sent the stock below 40. 


Personal 


A 


Mention 


MR. H. H. ROGERS, former vice-president 
of the Amalgamated Copper Company, has 
been elected president of that company, to 
succeed the late Marcus Daly. 


MR. W. C. FARRINGTON, late chief en- 
gineer of the Houghton County, Mich., Rail- 
way Company, has recently been appointed 
city engineer of Laurium, Mich. 


MR. FREDERICK P. FISH sailed on Sat- 
urday of last week for England. Mr. Fish 
will return about the first of July to assume 
his duties as president of the American Tel- 
ephone and Telegraph Company. 


MR. CHARLES M. JARVIS, late vice-pres- 
ident of the American Bridge Company, re- 
cently sailed on the steamer St. Louis for a 
tour through Europe. Mr. Jarvis expects 
to return about the middle of August. 


MR. E. H. HEINRICHS, for a long time 
connected with the publishing department 
of the Westinghouse interests, is president 
of the Pittsburgh Advertising Company, of 
the city of Pittsburgh. Mr. Heinrichs is an 
experienced writer and well understands the 
art of presenting good advertising matter. 


MR. RALPH L. SHAINWALD, president 
of the Standard Paint Company, New York, 
sailed for Europe on the Fuerst Bismarck, 
June 6, on a business trip, and will remain 
abroad until October. The sale of ruberoid 
roofing, P. & B. paints, and other of the 
P. & B. manufactures in Europe has grown 
so largely and is so constantly increasing as 
to make imperative Mr. Shainwald's trip for 
the purpose of still further enlarging the 
European factory of the company and in- 
creasing the already excellent facilities 
which the company has for handling its 
foreign business. Mr. Shainwald will visit 
the company’s branches at London, Liver- 
pool, Belfast, Dundee, Glasgow, Paris, Brus- 
sels, Berlin, Munich, Helsingsfors, Hamburg, 
Turin, Copenhagen, Moscow, St. Petersburg, 
Amsterdam, Vienna, Odessa and elsewhere. 


Telephone and 
Telegraph # 


Construction work has been begun on the 
lines of the Kinloch Telephone Company, of 
St. Louis, Mo., in Alton, Ill., and poles are 
to .e erected within two weeks. 


An ordinance was recently passed by the 
village of Watkins Glen, N. Y., authorizing 
the Watkins Telephone Company to build 
and maintain a telephone system within 
the limits of the village. Messrs. B. C. Hub- 
bell, J. H. Fuller and C. B. Stone, of Cleve- 
land, Ohio, are interested. 


The recently incorporated Henry County 
Home Telephone Company, of Napoleon, 
Ohio, is reported to have purchased all the 
lines in that county. A central exchange will 
be maintained in Napoleon with branches in 
Liberty Centre and several other small 
towns in that vicinity. 


An enuire metallic circuit throughout, and 
what is practically an entire new system, is 
planned by the construction department of 
the Colorado Telephone Company, for the 
city of Telluride, Colo. The work will prob- 
ably be completed about July 1 and a com- 
plete new equipment installed. l 


The Columbiana County Telephone Com- 
pany, of Salem, Ohio, has arranged to pur- 
chase the telephone exchanges at Toronto, 
Ohio. and New Cumberland, W. Va., com- 
bining the two as an independent company, 
which will be headed by Mr. W. F. Crossley, 
manager of the Columbiana company. 


A new telephone organization has been 
perfected in Westfield, Ind., and will be 
known as the White Star Telephone Com- 
pany. The company’s capital is $10,000. 
Its directors are the leading business men 
of the town among them being Messrs. M. 
E. Cox, Ellis Roberts, W. W. Mendenhall 
and others. 


The Southern New England Telephone 
Company, which is the Bell licensee com- 
pany for the State of Connecticut, has re- 
cently issued a circular voluntarily granting 
60 hours’ pay for 54 hours work to its out- 
side employés. It is thought this action 
will obviate any labor troubles that might 
otherwise have been contemplated. 


It is reported that the Cunard Steamship 
Company, of London, England, contemplates 
installing Marconi wireless telegraph instru- 
ments on its transatlantic ships. The 
matter has been under consideration for 
some time, and tue system has been exam- 
ined. Some improvements are necessary be- 
fore all the possibilities of such service can 
be employed. 


The monthly statement of the American 
Telephone and Telegraph Company for May 
is as follows: 


l 1901. 1900. 1899. 1898. 
Gross output, ...... £5,118 P4340 55,302 82,441 
Returned..... 2.6. 37.744 23.468 21,265 11,948 

Net output...... 47.374 30,472 34,037 20,493 
Since Dec. 20: 
Gross ou’ put...... 873.623 290533 279,627 142.362 
Ke'urned..... 160,348 106,989 76,061 63.645 
Ner. output...... 213,275 183.514 203.558 TR TIT 


1.761,049 1,323,808 


The important telephone case involving 
the scope and validity of the Car.y bridging 
bell patent, the invention of Mr. Jobn J. 
Carty, of New York city, was argued in 
Pittsburgh last week. The case was pre- 
sented in the United States Circuit Court, 
Western District of Pennsylvania, before 
Judges Acheson and Buffington. Messrs. - 
Frederick P. Fish and George Barton ap- 
peared for the Western Electric Company, 
which owns the Carty patent, and the oppo- 
sition was represented by Judge R. S. Tay- 
lor, of Fort Wayne, and others. The case 
was presented exhaustively and a decision is 
expected this fall. 


776 


Industrial 
Items 


$ 


THE JANDUS ELECTRIC COMPANY, 
Cleveland, Uio, has recently issued a new 
circular dealing with its standard arc lamps, 
showing the various types manufactured by 
the company and devoting considerable space 
to the advantages of the lamp. 


THE PHELPS COMPANY, Detroit, Mich., 
manufacturer of the “Hylo” baby filament 
lamps, is sending to a few of its friends, 
as souvenirs of the recent electric light con- 
vention, samples of the lamp so that these 
may “have some personal experience with 
the only successful turn-down ‘electric’ 
ever produce,” 


SIPE & SIGLER, Cleveland, Ohio,are mail- 
ing a handsome catalogue of the Willard 
storage battery, which they manufacture. 
The book is one of great interest to any one 
desiring information on storage battery 
matters and is a veritable treatise on the 
subject. 


THE EMERSON ELECTRIC MANUFACT- 
URING COMPANY, St. Louis, Mo., has is- 
sued its fan-motor catalogue for 1901. The 
customary excellence of the Emerson publi- 
cations has been maintained in the present 
booklet, and it continues the high standard 
already set by this company. 


THE HAINES & NOYES COMPANY, Chi- 
cago, Ill., manufacturer of telephone ap- 
paratus, has recently completed arrange- 
ments with Messrs. E. M. Van Duzee, Jr., & 
Company, Fifth and Jackson streets, St. 
Paul, Minn., for representation in that city 
and the state of Minnesota. 


THE CROWN WOVEN WIRE BRUSH 
COMPANY, Salem, Mass., is mailing a neat 
folder regarding the lubrication of com- 
mutators. This company prepares a specially 
designed lubricant which is stated to cost 
little and save a great deal of wear on the 
commutator. Particulars and circular matter 
may be had on application. 


THE CENTRAL ELECTRIC COMPANY, 
Chicago, Ill., states that it is in a position 
to make immediate shipments of both large 
and small orders for telephone construction 
material, as it carries in Chicago large 
quantities o4 cross-arms, pins, brackets, in- 
sulators, telephone wires, etc., so that prompt 
deliveries can be made on any order. 


THE PERU ELECTRIC MANUFACTUR- 
ING COMPANY, of Peru, Ind., has just 
issued a series of six little booklets on va- 
rious articles which it manufactures. The 
latest is one on a porcelain handle and porce- 
lain crossbar baby knife-switch that is ap- 
proved by the National Board of Under- 
writers. They are sent upon application, 
free of expense. 


THE CENTURY MOTOR VEHICLE COM- 
PANY, 517-521 East Water street, Syracuse, 
N. Y., states that the recently circulated re- 
port that its plant had been either partially 
or totally destroye. by fire is absolutely 
untrue. The company states that its works 
are in perfect condition, and that it is in 
a position to fill promptly any orders with 
which it may be favored. 


THE FORT WAYNE ELECTRIC WORKS, 
INC., Fort Wayne, Ind., is mailing its bulle- 
tins Nos. .,014, 1,015 and 1,016, describing 
the Wood systems of dynamos, measuring 
instruments and arc lamps, both direct and 
alternating current, for arc lighting. Fold- 
ers are also sent with the bulletins describ- 
ing the Wood cutouts for arc light circuits 
and Wood pr-mary fuse boxes. 


THE AMERICAN BRIDGE COMPANY, 
New York, is furnishing 3,000 tons of steel 
to the Illinois Central Railroad Company 
for all of its bridge work during the current 
year, and also more than 1,000 tons of 
structural steel for the New York Central 
pier shed, which will be built on Pier 59, 
North River, New York. R. H. Hood & Com- 
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pany is the contractor for the latter under- 
taking. i 


THE GOULD ELECTRIC VEHICLE BAT- 
TERY is having excellent success in auto- 
mobile work. It is claimed that the weight 
efficiency of the long-distance, high-output 
type of cell is from 10 to 12 watts per pound. 
The plates are made of pure lead, spun to 
increase their surface, and it is claimed 
that the battery stands a very high rate of 
discharge without appreciable injury. 


THE BERNSTEIN ELECTRIC MANU- 
FACTURING COMPANY, 286 Roxbury 
street, Boston, Mass., is mailing a very neat 
catalogue of the Bernstein Lowatt lamps, 
which it states are not to be confounded 
with lamps silvered on the outside of the 
bulb. The catalogue deals with incandescent 
tamps of all descriptions, anu is handsomely 
illustrated. It may be had upon application 
to the company. 


THE MONARCH FIRE APPLIANCE 
COMPANY, 27 William street, New York, is 
mailing a very neat booklet setting forth 
the advantages accruing to users of ‘Kil- 
fyre,” the company’s well-known dry-powder 
patented fire extinguisher. The book con- 
tains illustrations of fires where “Kilfyre” 
was used with instantaneous effect. This 
extinguisher is particularly recommended 
for electrical installations. 


THE EUREKA ELECTRIC COMPANY, 
Chicago, Ill., is sending out corrected blue- 
print maps showing the toll lines of the in- 
dependent telephone companies in the states 
of Indiana, s-ansas and lowa, and is compil- 
ing maps of the toll lines of the other states 
in which the independent companies are 
represented to any great extent. The maps 
will be sent gratis to any company desiring 
them, and the lowa map is now being dis- 
tributed. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, St. Louis, Mo., has recently taken 
the agency oı the Lowatt incandescent lamp, 
and states that the success of this lamp in 
the Middle West has been instantaneous. 
The company claims that the Lowatt lamp 
in the concave shape has a measured candle- 
power at the top of from four to eight times 
its rated efficiency. Catalogues, descriptive 
matter and prices of the lamp will be mailed 
on application. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, lll., describes its new Eaco 
visual signal teiephone switchboard and hotel 
telephone as two pieces of representative 
apparatus, stating that they are models and 
show the rapid strides the company’s en- 
gineering department has made in this line. 
This company manufactures all of its own 
apparatus, and is engaged at present in 
building equipments for several large hotels 
in the South and West. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, Allegheny avenue and Nine- 
teenth street, Philadelphia, is mailing a 
handsome circusar of ics exhibits of chloride 
accumulators at the Pan-American Exposi- 
tion, Buftalo, N. Y. The folder is hand- 
somely gotten up, containing many elaborate 
charts and handsome half-tone engravings, 
showing not only the company’s exhibit, but 
a numver of interesting installations in 
various cities throughout the country. 


KERITE CABLES FOR THE PHILIP- 
PINES—One hundred and seventy-four miles 
of Kerite cable were shipped from Mr. W. R. 
Brixey’s factory at Seymour, Ct., last week 
and taken by train to Bridgeport, there 
loaded on steam lighters and brought to 
New York and placed on a government 
transport, which carries them to the Philip- 
pine Islands. There were 26 reels in all, 
each reel weighing 10 tons. This cable is 
ror the Unite. States Signal Corps, and is to 
be used in connecting up the different 
Philippine islands. 

THE SHAUGHNESSY AGENCY, 5 Beek- 
man street, New York—Mr. Stephen L. Coles, 
of this agency, is mailing a striking card to 
his friends and customers. The card bears 
upon its face the likeness of a curious 
Japanese mask and the words, “Not the 
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ghost of a worry need.trouble you if you 
let me prepare and print your catalogues, 
circulars, booklets, advertising, etc. I give 
you a bulk price. Then you know just what 
it’s going to cost-—and I do all the fussing 
and worrying. No business is too small 
for me—if it possesses possibilities of de- 
velopment.” 


THE NEW YORK CENTRAL LINES 
reach Buffalo from all directions. This 
timely statement is made by General Pas- 
senger Agent Daniels, of the New York Cen- 
tral Railroad, in an announcement from his 
literary bureau, which contains the follow- 
ing apt quotation from the ELECTRICAL RE- 
VIEW: “Electricity is the key-note of the 
Pan-American Exposition. Never before in 
the history of the art has decorative elec- 
tric lighting peen carried to such a point, or 
handled wita such artistic felicity. Both in 


_ magnitude, diversity of effect and in beauty, 


these strange stationary tireworks have sgur- 
passed all o.—ers that have been attempted.” 


THE JOSEPH DIXON CRUCIBLE COM- 
PANY, Jersey City, N. J., is maung a cata- 
logue of graphite products which run all the 
way from lead pencils to barrels of graph- 
ited lubricants, specialties, crucibles, graphite 
phosphorizers, plumbago retorts and graphite 
electrical supplies for general use. The cata- 
logue is one of unusual interest, and con- 
tains, .n addition to other handsome plates, 
a two-page half-tone of the company’s fac- 
tories in Jersey City, and its graphite works 
at Ticonderoga, N. Y. On other pages are ad- 
uitional v.ews of the graphite mines and 
cedar mills from which come the company’s 
raw material. 


THE BULLOCK-WAGNER ELECTRIC 
MANUFACTURING COMPANY is mailing a 
little folder which it calls “A Step For- 
ward,” being devoted to a brief description 
of the industries in which the two companies 
were originally engaged. The new organi- 
zation, which is an affiliation of the sales 
departments of the two corporations, has 
been perfected by Mr. E. H. Abadie, for- 
merly sales manager of the Wagner com- 
pany, and the two now operate as one, the 
selling arrangement being such that all ter- 
ritory east of the eighty-fifth meridian will 
be handled by the Bullock, while all ter- 
ritory west of that line is in charge of the 
Wagner company. 


THE ERICSSON TELEPHONE COM- 
PANY, 296 Broadway, New York, states that 
the Ericsson telephones were awarded first 
prizes at Paris in 1881, Madrid in 1883, 
Vienna in 1884, Stockholm in 1886, Copen- 
hagen in 188% and Chicago in 1893. The com- 
pany also states that its exhibit in Paris in 
1900 was from tue factory in St. Petersburg, 
Russia, this exhibit also taking the first 
prize. This year the company’s exhibit of a 
bv-line subscriber’s switchboard and a few 
types of telephone instruments is in Section 
S of the Electricity Building at the Pan- 
American Exposition in Buffalo. A cordial 
invitation is extended by the company to 
all its friends and patrons to look over the 
exhibit and investigate the merits of the in- 
struments shown. 


WILLARD STORAGE BATTERIES— 
Among the contracts for Willard storage bat- 
teries closed by Messrs. Sipe & Sigler, of 
Cleveland, Ohio, during the past few weeks 
are five svorage batteries for lighting and 
coast defense work to the United States, 
four to be installed at Fort Williams, off the 
coast of Portland, Me., and one to be in- 
stalled at Fort Adams, off the coast near 
Newport, R. l., one large battery for munici- 
pal lighting for the city of Dawson, Minn., 
one large lighting plant for the Francescan 
Sisters, Francescan Monastery, Oldenburg. 
Ind., and one battery for the operation of a 
combination fire apparatus wagon manu- 
factured by the Fire Extinguisher Manufaci: 
uring Company, Chicago, Ill. The latter wi 
be the largest battery ever used in the op 
ation of a vehicle on the highway. The ba 
tery alone will weigh nearly three tons. 
The completed wagon will weigh more than 
seven tons. : 
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The American Institute of Electrical 
Engineers is fortunate in its friends. The 
exceedingly valuable gift of the Latimer 
Clark library recently made by Dr. S. S. 
Wheeler has just been duplicated by Mr. 
Andrew Carnegie—that is, duplicated in 
so far as its money value is concerned. 
This is a magnificent start toward the new 
house for the Institute, which is so neces- 
sary to the welfare and future expansion 
of that body. With these examples before 
them members should not hesitate to con- 
tribute liberally and subscribe toward the 
erection of this building. It is hoped and 
believed that the matter will be thorough- 
ly discussed at the summer meeting of the 
Institute and that some definite step will 
there be taken toward its accomplishment. 
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ELECTRICAL EQUIPMENT FOR THE 
NEW YORK SUBWAYS. 


So far no plans have been made public 
concerning the operating equipment of 
the railways which will soon traverse the 
tunnels now being constructed in New 
York city, under vhe direction of the 
It is, of 
course, a foregone conclusion that these 
railways will be operated by electricity, 
but in the matter of their equipment there 
is opportunity for considerable difference 


Rapid Transit Commission. 


of opinion and discussion. 

The primary functions of the rapid 
transit tunnels are to move the greatest 
number of passengers with the utmost ex- 
pedition consistent with safety, and rather 
to work in cooperation with the existing 
elevated and surface lines than to attempt 
any variety of competition with them. 
From the general details of the plan now 
being worked out, it is evident that the 
stations will be somewhat further apart 
than those of the elevated lines, making 
higher overall speeds easily possible. Pro- 
visions have also been made for express 
service in both directions on unobstructed 
tracks where the stopping points will be 
located at such distances apart that very 
high intermediate speeds may be attained. 
Singularly enough, there has been no ap- 
parent provision made for the utilization 
of these tunnels by the suburban service of 
railways entering New York city, either 
from the north by way of the Fourth 
avenue tracks and the Grand Central Sta- 
tion or from the east by a tunnel under 
the East River. There can be little doubt 
that the service of the tunnel trains will 
eventually be extended out to a consider- 
able distance along the lines of the exist- 
ing steam railways and will thus consti- 
tute an important factor in the electrifi- 
cation of such lines. It is much to be re- 
gretted that provision was not made for 
the construction of larger tunnels that 
would easily receive the standard passen- 
ger trains of the steam railways and per- 
mit through service with Brooklyn, for 
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example, allowing the erection at some 
future time of a central passenger station 
in the downtown district of New York, 
whence trains might be taken for distant 
cities. As things stand now it seems likely 
that the extension of the subway system 
will take the form of operating the subway 
trains beyond the confines of the rapid 
transit commissioners’ lines over connect- 
ing railway systems, and naturally this will 
require a unification of the methods of 
electricity supply and conductor construc- 
tion, as well as train equipment over all of 
With the rapid 
acceleration necessary to provide speedy 


the connecting systems. 


service in tunnels it seems that direct cur- 
rent must be the agency used. Assuming 
that this will be so, the three points upon 
which opinion may differ widely are the 
voltage to be employed, the method af 
conductor installation, and the question 
of locomotives versus multiple-unit motor 
equipment. 

It has often been noticed in these col- 
umns that tradition plays all too large a 
part in modern engineering practice. The 
standard pressure of 500 volts for elec- 
tric railway service was adopted by Mr. 
Sprague, in 1887, as being the highest for 
which the apparatus of that day, and of 
the size that he desired to use, could 
safely be made. It became the standard 
for street railway practice, and still re- 
mains so, although to-day it is not a mat- 
ter of particular difficulty to build direct- 
current motors of the sizes needed for 
heavy interurban work for twice that press- 
ure. As twice the pressure means only 
one-fourth the weight of conducting met- 
als needed for the same efficiency of oper- 
ation, it is to be hoped that the new 
equipment will depart from tradition suf- 
ficiently to secure this radical and impor- 
tant benefit. 

At the same time, the installation of a 
line pressure of 1,000 volts would so re- 
duce the current necessary for operating 
trains as to make the use of an overhead 
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trolley system practicable—not only in 
the tunnels themselves, but on the sub- 
urban sections of the connecting steam 
railways as well. Putting the lines over- 
head at once removes the bugbear of dan- 
ger from an exposed third rail and per- 
mits cheap and speedy extensions in the 
system wherever desired. 

It is beheved that the successful opera- 
tion of the electric elevated railway sys- 
tem in Boston, Mass., will prove an object 
lesson determining the choice of a multi- 
ple-unit system for the new underground 
roads in New York. 


CARBON. 

The report of the Committee on Pho- 
tometry of the National Electric Light 
Association, published in a recent issue of 
the ELECTRICAL REVIEW, justifies the con- 
clusion that American are lamp carbons 
are now as gocd as the best grade of im- 
ported carbons for use in enclosed are 
Jamps. Comparatively wide differences in 
various qualities exist between different 
types of carbons, both of American and 
foreign manufacture, but it seems just to 
conclude that a fair average of both the 
German and American carbons is about the 
same. ‘This is a highly satisfactory state 
of things but there is no reason to suppose 
that the advance which has been made in 
the United States in the art of carbon 
inaking in the last fifteen years will stop 
at the present point. The materials nec- 
essary for the process are to be had here 
of most excellent quality and in quan- 
tity sufficient to insure relatively low 
It is 
more Important than many are accus- 


price in the manufactured product. 


tomed to think that we should be in a posi- 
tion to dispense with imported goods of all 
kinds. 
will make this perfectly evident, and it is, 
therefore, a subiect fur congratulation that 
American carbon makers are now turning 


out product as good as any that is made in 
the world. 


Conditions may easily arise that 


Mr. Marconi’s paper on wireless teleg- 
raphy, concluded in this issue of the 
ELrecrtrRicaL Review, gives an excellent 
idea of the great amount of experimental 
work recently undertaken in that field, 
and incidentally shows that marked ad- 


vances in the direction of syntonic systems 
have been made. 
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CONCERNING CONVENTIONS. 

This is a great country for conventions. 
All through the summer months the rep- 
resentatives of a great number of trades 
and professions, as well as people of kin- 
dred interests of various kinds, meet at 
some stated place to hear papers read, to 
transact business of one kind or another 
and to discuss matters, both formally and 
informally. The custom, which all agree 
is a good one, seems to be spreading, and 
every year these conventions, especially 
those in the electrical and mechanical 
trades, are more interesting and of more 
importance and value to those taking part. 
One factor, however, which is apparent to 
the close observer of such meetings, scems 
not to be generally understood by those 
having convention matters in hand. This 
is that it is unwise to attempt the holding 
of convention sessions in the face of great 
attractions, tending to distract the atten- 
tion of the delegates and to cause thein to 
desert the meetings. If one will examine 
the history of convention meetings and at- 
tendance of any of the various associa- 
tions, more particularly in the field of ap- 
plied electricity and mechanics, he will 
note that where these have been held at 
watering-places, or in small cities where 
there were no overpowering counter attrac- 
tions present, they have universally been 
successful. When, however, they have been 
held in great cities like New York and Chi- 
cago, Where there are manifold things and 
happenings to divert the attention of the 
delegates, it has been found difficult gen- 
erally to keep the members together and 
make them attend the sessions. In gen- 
eral it may be concluded that the best 
place for convention holding is one that 
combines natural beauty, good accommo- 
dations and an absence of features tend- 
ing to distract those in attendance. An ex- 
position or a great city has no compensat- 
ing advantages compared with those of- 
fered by a retired watering-place. A few 
years ago one of the most progressive and 
vigorous of the electrical associations held 
its convention on a steamboat, chartered 
for the occasion, while traversing the 
Great Lakes. The convention was a pro- 
nounced success, as might naturally have 
been supposed. 
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A NEW FIELD FOR ELECTRICITY. 

There was in session last week, at Phila- 
delphia, a convention of delegates from 
various parts of the southern states seek- 
ing to better the acquaintance of mer- 
chants and capitalists of that city with the 
resources of the states they represented. 
While nothing particularly new was 
brought out in the statements made by the 
various speakers, yet the evidence adduced 
regarding the climatic, geographical and 
topographical aspects of this section of the 
country was such as to call peculiar at- 
tention to the importance of establishing 
electrical power development plants in it. 
The main line of the Appalachian range 
extends in an almost unbroken chain from 
Maine to Alabama, ending in the latter 
state. On the east flank of these moun- 
tains in Virginia, the Carolinas and Geor- 
gia, and on the west flank, in West Vir- 
ginia, Tennessce and Alabama, are some 
of the finest water powers in the United 
States, situated near deposits of minerals 
of many different kinds and of great value, 
and in the midst of forests which are yet 
practically untouched. Navigable rivers 
run from the seaboard to the foothills of 
the mountains, while the railway systems 
of the various states mentioned are excel- 
lent. There is thus every condition which 
leads to profitable development of natural 
power resources in this territory, but with 
those that are mentioned ie combined an- 
other whose value, perhaps, requires ex- 
perience to appreciate. i 

With the comparatively equable climate 
of the southern seaboard and its short and 
mild winters these water powers are pcr- 
petual. The winters are not cold enough 
to cause troublesome ice to form, while 
the rainfall is distributed through the year 
so that at all seasons an abundant supply 
of power is assured. Under these circum- 
stances it is not unwise to look forward to 
the section indicated as one which will 


sce great electric power developments 1m 
the course of the next few years. Already 
at a number of places steps have been 
taken to begin this work and it is earnest- 
ly hoped that they will be carried forward 
to a successful conclusion. Among many 
other natural advantages, the southern 
states have none of more importance to 
them and to their future than the water 
powers now running to waste in their hills. 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANISMS—XXXI. 


BY W. ELWELL GOLDSBOROUGH. 


pna 


So far nothing has been said regarding 
the locus of the line currents. The several 
values of the line current are equal to the 
resultants of the several pairs of branch 
currents that correspond to successive 
values of z,; consequently OB’ is the re- 
sultant of OB,” and OB*, and OB‘ is the 
resultant of OB,° and OB’. 


ing the current vectors until they meet EN, 5 


projections from like vector head points 
on the line impedance electro-motive-force 
circle. Corresponding to the several line 
currents, therefore, the total resistance 
electro-motive-force vectors OC“, OCP, 
etc., are determined. 

It is interesting here to call to mind 
the fact that the locus curve of the total 
line current is a circle of the same diam- 
eter as the locus circle of the current I,’. 
It is, however, displaced above the latter 
in such a way that the smallest value of 
the total line current is equal to the con- 
stant current I,’ flowing in the circle 
0°” A”. 

The locus followed by the heel of 
the electro-motive-force triangle of the 
complete system is the curve (°C°C°C? 
C°C’C*, which is symmetrically located 
with reference to the vector OA,. 

When the reactance of the circuit O'A’ 
is zero the branch currents have the values 
OB’ and OB,ĉ, while the line current has 


the value OB’. All of these vectors are 
in phase with the electro-motive force 
OA,. The electro-motive force which must 
be developed by the generator to set up 
this maximum line current is equal to 
OA’. 

As the reactance of the circuit O'A’ is 
again made apparent by the introduction 
of a capacity reactance (see Fig. 84) 
the current I,’ assumes positions in ad- 
vance of OA, and the resultant vector 
quantities have, for instance, the values 
and phase positions designated by the 
exponent letters e and f. Following 
the construction we find that when z; 
is given a value that results in I” 
being equal to OB, the main line current 


has a value OB’, and the generator electro- 
motive force a value OA*. As the ca- 
pacity reactance is still further reduced 
the current in the circuit O'A’ has a 
diminishing value. 

After reaching the phase positions indi- 
cated by exponent letter f, if still further 
reductions are made in C,’ (the capacity 
of the condenser in O'A’) the vector heads 
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will pass along over the various loci 
curves until the initial positions indicated 
by the exponent letter a are returned to. 

Some very interesting facts are brought 
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about by the vector diagram of Fig. 85. 
Tracing the cycle of events by means of 
exponent letters, we see that, as the 
initial infinite inductance reactance is 
diminished, there is a very rapid increase 
in the angle of lag of the line current 
behind the generator electro-motive force. 
When, however, the line current has 
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passed a value midway between B° and 
B°, any further decrease in the inductance 
reactance causes the angle of lag between 
the line current and generator electro- 
motive force to gradually decrease ; and, 
finally, when the line current has passed 
around its locus circle to the point BY the 
line current and generator electro-motive 
force are quite nearly in phase. For 
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very small capacity reactance values the 
lag of the current behind the generator 
electro-motive force again increases and 
ultimately returns to its initial value when 
C, = zero. The generator electro-motive 
force is greatest when the line current 
has a position between the points B° and 
B, and its least when the line current 
has a position between B’ and B®. Under 
ordinary commercial conditions, as is 
quite evident, leading currents in the 
circuit OA, have the effect of reducing 
the generator electro-motive force, whereas 
lagging currents in the circuit OA, 
have the effect of augmenting the gen- 
erator electro-motive force, if it is desired 
to maintain a constant pressure at the 
terminals of the receiver circuit. This is 
so important a point that it is well to 
emphasize it. It has, in fact, a broad 
bearing upon the problem of the operation 
of synchronous and induction motors in 
connection with lighting circuits. 

Before leaving the discussion of Fig. 85 
it may be well to trace out one of the 
vector diagrams that depends upon the 
presence of a capacity reactance in the 
circuit O'A’. Take, for example, that 
value z, which gives rise to the current 
OB, This current would produce, when 
flowing over the line by itself, a line 
impedance electro-motive-force triangle 
OCyAy. Now the current OB", flowing 
in the circuit O’A", produces the line 
impedance electro-motive-force triangle 
OC,, A,,, when considered without refer- 
ence to other line currents. ‘Taking the 
resultant, therefore, of OA, and OA,, in 
connection with the vector OA, we locate 
the point A, on the line impedance electro- 
motive force locus circle; therefore, the 
generator electro-motive force at this time 
must be equal to OA” and the line current 
have a value OB’, equal to the resultant 
of OB’ and OB,/. 

From Fig. 85 we will now develop the 
vector diagram showing the regulation 
that will take place at the terminals of the 
receiver circuit when the generator electro- 
motive force is kept constant at a value 
equal to OA“. To do this the several 
vector diagrams indicated by the different 
exponent letters must be reduced in the 
ratio of the vector OA* to the generator 
electro-motive forces by which they are 
influenced. By this process the vector 
diagram shown by the exponent letter a 
remains unchanged. The vectors of the 
diagram shown by the exponent letter 3 
are all reduced in value in the ratio of 
OA? to OA’. And the vectors of the 
diagram represented by the exponent 
letter e must correspondingly be reduced 
in the ratio of OA to OA’, and so on for 
the other diagrams. 
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After these diagrams are reduced they 
must be superposed in such a way that 
the now equal generator electro-motive- 
force vectors will fall one upon another. 
The results of this proportional reduction 
und superposition are shown in Fig. 86. 
The exponent letters indicate quite readily 
and clearly the new positions, relatively 
to one another, which are taken by the 
various vector quantities. 

By Fig. 86 we see that the heel of the 
electro-motive-force triangle of the whole 
system moves back and forth along the 
arc CmC Cn, whereas previously it followed 
the half-moon shaped locus curve at the 
top of Fig. 85. The locus now tra- 
versed jointly by the vector head of 
the receiver electro-motive-force vector, 
and the heel of the line impedance 
electro-motive-force vector is the circle 
AYA? ASAT AY AY, the proportional re- 
duction in the vector lengths not having 
affected the character of the locus curve 
which links together the generator electro- 
motive force, the receiver electro-motive 
force and the line clectro-motive force. 
More than this, we find that the locus 
curve now followed by the line current 


also retains its circular form, and the 
same can be said of the locus curve traced 
by the branch current flowing in the 
circuit O'A’. 

Since now the receiver electro-mo- 
tive force varies, the current in the circle 
O'A” must necessarily also be a variable, 
varying proportionally with Eẹ It also, 
therefore, traces out a locus curve that 
ig a circle, as shown by the curve 


B," B, Ba, Ba, Bp," To see the connec- 
tion between the three-current loci curves it 
must be remembered that the line current 
is always the resultant of two branch cur- 
rents; consequently, we find that OB* is 
equal to the vector sum of OB,° and 
OB,,*, since the distance B,,“B* is equal to 
OB,*. Inthe same way, the vector OB’ 
is equal to the vector sum of OB,’ and 
OB,,’, since, likewise, B,,’B’ is equal to 
OB,,’. 


ae Se one 
An Electrical Museum. 

The British Institution of Electrical En- 
gineers hag at present under considera- 
tion the formation of a museum for elec- 
trical apparatus or objects of types not 
now in commercial use but possessing his- 
torical interest. Many persons must have 
in their possession such apparatus, and to 
prevent the irretrievable loss to the pro- 
fession which would be occasioned by the 
destruction of these an invitation has been 
issued to the members of the Institution 
and their friends to cooperate in the col- 
lection or cataloguing of such specimens as 
may be available. The authorities of the 
South Kensington Museum, London, have 
promised to receive such of the objects as 
may appear to be of sufficient public inter- 
est. 
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Science 
Brevities 


Slotting and Drilling by Electrolysis— 
Mr. S. Cowper-Coles has accomplished 
some curious and interesting results in the 
drilling and slotting of metals by electro- 
lysis. The process greatly resembles the 
sand blast. A jet of an electrolyte, either 
dilute sulphuric acid or a solution of com- 
mon salt, 1s directed at the object to be 
drilled, the latter being the anode while 
the nozzle of the jet is the cathode. A 
fairly powerful current is used and the 
object is dissolved away in the line of the 
jet. In recent forms of the apparatus the 
nozzle is brought very close to its work and 
the size and shape of the hole are defined 
by a stencil plate of soft india rubber 


Calcium Carbide as a Reducing Agent— 
Some specimens of copper and alloys, ex- 
hibited last year at Paris by Siemens & 
Halske, of Berlin, were examined with in- 
terest, because they had been reduced 
with the aid of calcium carbide from ox- 
ides and chlorides. Commercial calcium 
carbide is not yet 10 years old. It is man- 
ufactured in more than half a hundred 
works, the problems of its production 
have satisfactorily been solved, and if we 
only knew what to do with it, it might 
still be regarded as a most promising 
child. But it remains practically simply 
the parent of acetylene, which dazzles 
more than it pleases, says Engineering. 
Other applications from the carbide are 
needed. That it should be a powerful re- 
ducing agent could be anticipated from 
its composition, and Fröhlich, Gelmuyden, 
Moissan, Neumann, Tarugi and Warren, 
among others, have investigated its metal- 
lurgical capabilities. To this list must 
now be added Fr. von Kliigelgen, who 
publishes a long paper in the Zettschrift 
fir Elektrochemie. Kliigelgen uses clay 
crucibles and a commercial carbide which 
contained 88 per cent of CaC,. He first 
tried lead oxide. When equivalent pro- 
portions of oxide and calcium carbide are 
mixed the reduction starts at dark red 
glow and yields only carbon dioxide; with 
an excess of carbide, carbon monoxide also 
makes its appearance. The chief agent ap- 
pears to be the calcium; the carbon comes 
in more secondarily, especially when the 
mass is heated to high temperatures. This 
is proved by the fact that finely divided 
carbon is found in the mass when the re- 
action remains incomplete, as it fre- 
quently does; and this carbon has a de- 
cidedly detrimental influence, because it 
prevents the fusion and the union of the 
reduced metallic particles. Further, cal- 
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cium carbide is decomposed when heated 
alone, and the calcium is transformed 
into oxide and carbonate. It is hence ad- 
visable to conduct the experiments under 
a layer of fused sodium chloride or cal- 
cium chloride, which may, however, de- 
stroy the crucibles. With lead oxide the 
reaction is not sufficiently energetic to pro- 
ceed by itself. With chloride, however, it 
ig explosive. Mixtures of chloride and ox- 
ide in suitable proportions, provided with 
a core of chloride and carbide to act as a 
primer, need not be heated from outside, 
and gave a good yield of metallic lead, up 
to 92 per cent. The lead contains only 
very little calcium; when a large excess 
of carbide is applied the calcium percent- 
age may rise to one per cent and above. 
Copper oxide reacts more energetically 
than lead oxide; a more quiet process re- 
sults when calcium chloride, fused previ- 
ously in an iron crucible, is poured over 
the mixture. A mixture of carbide and 
copper chloride behaves like an explosive. 
But the copper regulus obtained is com- 
paratively small. A great deal of the cop- 
per is separated as a powder, which the 
heat, owing partly to the liberation of 
carbon, is unable to melt, though it de- 
stroys the crucibles and throws the mass 
about. In mixtures of copper and zinc 
salts, some reduced zinc is burned again 
during the latter stages of the process, 
and the preparation of other alloys was 
not very successful. The yield of tin was 
poor, molybdenum, tungsten, chromium, 
iron, nickel were obtained as powders con- 
taining carbon; bismuth would easily be 
reduced in a satisfactory way, the alkali 
hydrates likewise, the chlorides less so; 
aluminum oxide and chloride gave trouble. 
The researches demonstrate that calcium 
carbide can undoubtedly afford a very val- 
uable help to the chemist and assayer ; and 
also to the metallurgist in refining opera- 
tions. But its direct metallurgical value 
has not yet been established, and can 
hardly be determined, in our opinion, by 
laboratory experiments conducted with 
materials considerably less than a pound in 
weight. The quantity of carbide worked 
varies, but can not be neglected. An ob- 
jection, raised indirectly by Moissan, that 
these reductions generally lead to the for- 
mation of metallic carbides—which he, m 
fact, generally wished to prepare—re- 
quires, however, modification. The car- 
bides generally form at higher tempera- 
tures, and lower temperatures are, for 
many reasons, preferable for these reac- 
tions. On the whole, reduction by cal- 
cium carbide is more likely to yield a 
metal free from carbon than the reduction 
by means of coal. : 
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SYNTONIC WIRELESS TELEGRAPH Y—Il. 
° (Concluded.) 


BY GUGLIELMO MARCONI. 


As I pointed out before, a transmitter 
consisting of a vertical conductor as shown 
in Fig. 1 is not a very persistent oscillator. 
Its electrical capacity is comparatively so 
small and its capability of radiating waves 
so great that the oscillations which take 
place in it must be considerably damped. 
In this case receivers or resonators of a 
considerably different period or pitch will 
respond and be affected by it. From the 
results obtained it would seem as if the 
transmitter were sending out a great var- 
iety of electric waves, resembling, there- 
fore, a source of white light, and that 
each resonator picks out and responds to 
its own particular wave-length. 

- This view, however, is incorrect; the 
fact that, given certain conditions, various 
resonators will respond, even if their peri- 
od be different from the natural period of 
oscillation of a transmitter, is to be ac- 
counted for by the consideration that all 
the energy of the transmitter is radiated 
in only one or two swings, with the result 
that oscillations may be induced in resona- 
tors of different periods, while, if the same 
amount of energy be distributed in a great 
number of individual feeble impulses, their 
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combined effect can only be utilized or de- 
tected by a resonator tuned so as to re- 
spond to their particular frequency. The 
tuned resonator will not then respond to 
the first two or three oscillations but only 
to a longer succession of properly timed 
impulses, so that only after an accumula- 
tion of several swings the electro-motive 
force becomes sufficient to break down the 
insulation of the coherer, and cause a 
signal to be recorded. 


ELECTRICAL REVIEW 


Notwithstanding the disadvantages for 
obtaining electrical tuning, attributed to 
the form of transmitter shown in Fig. 1, 
selection of messages is possible, when 
using, say, two or three transmitters, 
having wires of considerably different 
lengths, and the induction coil or oscil- 
lation transformers on the receivers 
wound with varying lengths of wire in 
their secondary circuits, in order to cause 
them to be in tune or resonance with the 
length of wave of the transmitted oscilla- 
tions as pointed out in my British patent, 
No. 12,326, dated June 1, 1898. At page 
1, line 19, this reads: “It is desirable that 
the induction coil should be in tune or 
syntony with the electrical oscillations 
transmitted, the most appropriate num- 
ber of turns and most appropriate thick- 
ness of wire varying with the length of 
wave transmitted.” 

The following experiment, which has 


Fig. 10. 

been successfully tried, proves this point. 
At St. Catherine’s, Isle of Wight, we have a 
transmitting station having a vertical wire 
45 metres long, and at sea, 16 kilometres 
from our receiving station at Poole, a 
ship with transmitting wire of 27 metres. 
It is, therefore, obvious that the wave- 
length of the electric oscillations radiated 
from St. Catherine’s differed considerably 
from that radiated from the ship. Now, 
if at the receiving station at Poole we 
connected to a vertical wire two receivers, 
one having an induction coil with second- 
ary in tune with the length of wave emit- 
ted by St. Catherine’s, and the other with 
that emitted by the 27-metre feet wire on 
the ship; if St. Catherine’s and the ship 
transmit simultaneously two different mes- 
sages, these will be picked up at Poole, 
and each message will be reproduced dis- 
tinctly on its receiver. l 

I pointed out in a patent specification, 
dated December 19, 1899, No. 25,185, 
page 2, that the best results are obtained 
when the length of wire of the secondary 
of the induction coils is equal to the length 
of the vertical wire used at the transmit- 
ting station, therefore the length of the 
secondary of the receiving induction coils 
was made equal to that of the transmitting 
wire. (Something of the same kind has 
been lately noticed by Professor Slaby in 
what he calls an extension wire.) 

These results, although in a way satis- 
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factory, did not appear to my mind a 
complete solution of the problem. I 
found it impossible to obtain the two mes- 
sages at the receiving station, if the two 
transmitting stations were placed at equal 
distances from it. The following con- 
siderations may perhaps explain this fail- 
ure. If the 27-metre transmitting wire 
was placed at the same distance from 
Poole as the 45-metre one, +. e., 50 
kilometres, the waves emitted by the 27- 
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metre wire would be too weak when 
they reached Poole to affect the receiver. 
On the other hand, if the 45-metre trans- 
mitter was placed at 16 kilometres from 
the receiver, then the waves radiated by it 
would be so strong as to affect the receiver 
tuned to respond to the 27-metre trans- 
mitter and blur its signals. 

It thus became apparent that some dif- 
ferent form of less damped radiator was 
necessary, in order to obtain more prac- 
tical and more useful results. 

I carried out a great number of experi- 
ments by adding to the radiating and re- 
ceiving wires inductance coils, on a prin- 
ciple to that suggested by Lodge in his 
1898 patent (No. 29,069), but without ob- 
taining any satisfactory results. The fail- 
ure was probably due to the fact that the 
electrical capacity of the exposed conduc- 
tors became too small in proportion to their 
inductance. I then tried various methods 
for increasing the capacity of the radiat- 
ing system. The first and obvious mode 
of effecting this is by an augmentation in 
the size of the exposed conductor, but this 
method is not entirely satisfactory, in con- 
sequence of the circumstance that an in- 
creased surface means increased facility 
for radiating the energy during the first 
oscillations, and also because large plates 
or large exposed areas are impracticable 
on board ship, and are always difficult to 
suspend and maintain in good position 
during windy weather. The way out of 
the difficulty was discovered by adopting 
the arrangement shown in Fig. 3. Here, 
we have an ordinary vertical radiator 
placed near an earthed conductor, the 
effect of the adjacent conductor being ob- 
viously to increase the capacity of the elec- 
trical radiating wire without in any way in- 
creasing its radiative power, and, as I had 
expected, syntonic results were not difficult 
to obtain with such an arrangement. 
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Mention of this method has been made by 
Captain Ferrie, one of the members of the 
French Commission which was present at 
the tests carried out across the English 
Channel in 1899, in a paper on wireless 
telegraphy. See paper “Etat Actuel et 
Progès de la Telegraphie Sans Fil” read 
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Fig. 12. 


before the Congres International T Elec- 
tricité, Paris, 1900. 

Satisfactory results were obtained and 
I was encouraged to continue my re- 
searches in order to improve the system. 

Early in 1900 I obtained very good re- 
sults with the arrangement shown in Fig. 
4. This arrangement is fully deseribed in 
a British patent application applied for by 
myself on March 21, 1900, No. 5,387. In 
it the radiating and resonating conductors 
take the form of a evlinder, the earthed 
conductor being placed inside. This form 
of radiating and receiving areas is much 
more eficient than the one I have pre- 
viously described. One necessary condi- 
tion of this svstem is that the inductance 
of the two conductors should be unequal, 
it being preferable that the large in- 
ductance should be joined to the non- 
earthed conductor. I presume that in or- 
der to radiate the necessary amount of 
energy, it is essential that there should be 
a difference in phase of the oscillations 
in the two conductors, as otherwise their 
mutual effect would be to neutralize that 
of each other. In the first experiments 
mentioned by Captain Ferrie, this was ob- 
tained by simply using an earthed conduc- 
tor shorter than the radiating or resonat- 
ing one. When I used an inductance hbe- 
tween the spark-gap or oscillation producer 
and the radiating conductor, I found it 
possible to cause the electrical period of 
oscillation of the receiving cylinder to cor- 
respond to that of one out of several trans- 
mitting stations, from which one alone it 
would receive signals. The results ob- 
tained by this system have been remark- 
able. By using cylinders of zinc only 
seven metres high and 1.5 metres in diam- 
eter, good signals could easily be obtained 
between St. Catherine’s, Isle of Wight, 
and Poole (distance, 50 kilometres), these 
signals not being interfered with or read 
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by other wireless telegraph installations 
worked by my assistants or by the Admir- 
alty in the immediate vicinity. The close- 
ly adjacent plates and large capacity of 
the receiver cause it to be a resonator 
possessing a very decided period of its 
own, i. e., it becomes no longer apt to 
respond to frequencies which differ from 
its own particular period of electrical os- 
cillation, nor to be interfered with by stray 
ether waves which are sometimes prob- 
ably caused by atmospheric disturbances, 
and which occasionally prove troublesome 
during the summer. 

It seemed very remarkable to me during 
my first test that an arrangement similar 
to that shown in Fig. 4 should prove to be 
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a good radiator and should enable such 
a considerable distance to be achieved with 
cylinders of so moderate a height. It is 
probable that the great majority of the 
electrostatic lines of force pass directly 
from one cylinder to the other, but it 
must be also true that a certain number 
leave the outer part of the external cylin- 
der, exactly as in the case of an ordinary 
radiator. l 

The receiver is not shown in the sketch, 
but consists of similar cylinders to those 
used for transmitting the receiving in- 
duction coil or oscillation transformer, 
being placed where the spark-gap is shown 
in Fig. 4. 

The capacity of the radiator due to the 
internal conductor is, however, com> 
paratively so large that the energy set in 
motion by the spark discharge can not all 
radiate in one or two oscillations, but 
forms a train of slowly damped oscilla- 
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tions, which is just what is required. A 
simple vertical wire, as shown in Fig. 1, 
may be compared with a hollow sphere of 
thin metal, which, when heated, would 
cool very rapidly, and the concentric 
cylinder system with a solid metal sphere 
would take a very much longer time to 
cool. 

Mr. W. G. Brown suggested, in a patent 
specification dated July 13, 1899, No. 14,- 
449, the use of two conductors of equal 
length joined to each side of the spark-gap, 
but he did not describe the inductance in 
series between them and the spark-gap, 
which, according to my experience, is ab- 
solutely essential for long-distance work. 

Another very successful syntonized 


transmitter and receiver system was the 


outcome of a series of experiments carried 
out with the discharge of Leyden jar cir- 
cuits. Taking for granted that the chief 
difficulty with the old system, as shown in 
Fig. 1, lies in the fact, as already stated, 
that the oscillations are very dead beat, 
I tried by means of associating with the 
radiator wire a condenser cireuit, which 
was known to be a persistent oscillator, to 
set up a series of persistent oscillations in 
the transmitting vertical, wire. 
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An arrangement as shown in Fig. 6, 
which consists in a circuit containing 8 
condenser and a spark-gap, constitutes @ 
very persistent oscillator. Professor 
Lodge has shown us how, by placing it 
near another similar circuit, it is possible 
to demonstrate interesting effects of 
resonance by the experiment usually re- 
ferred to as that of Lodge's syntonic jars. 

But, as Lodge points out,* “A closed cit- 


* The Work of Hertz, by O. J. Lodge, page 7. 
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cuit such as this is a feeble radiator and 
a feeble absorber, so that it is not adopted 
for action at a distance.” I very much 
doubt if it would be possible to affect an 
ordinary receiver at even a few hundred 
yards. It is very interesting to notice how 
casy it is to cause the energy contained in 
the circuits of this arrangement to radiate 
into space. 

It is sufficient to place near one of its 


Frc. 15. 


sides a straight metal rod or good elec- 
trical radiator; the only other condition 
necessary for long-distance transmission 
is that the period of oscillation of the 
wire or rod should be equal to that of the 
nearly closed circuit. 

Stronger effects of radiation are ob- 
tained if the radiating conductor is partly 
bent around the circuit including the 
condenser (so as to resemble the circuits 
of a transformer). 

I first constructed an arrangement as 


shown in Fig. 14, which consists of a 


Leyden jar or condenser circuit in which 
is included the primary of what may be 
called a Tesla coil, the secondary of which 
is connected to the carth or aerial con- 
ductor. The idea of using a Tesla coil 
to produce the oscillations is not new. 
It was tried by the post office officials when 
experimenting with my system in 1898, 
and also suggested in a patent specification 
by Dr. Lodge, dated May 10, 1897, No. 
11,575, and by Professor Braun in the 
specification of a patent dated January 26, 
1899, No. 1,862. My idea was to asso- 
ciate with this compound radiator a re- 
ceiver tuned to the frequency of the oscil- 
lations set up in the vertical wire by the 
condenser circuit. My first trials were not 
successful in consequence of the fact that 
I had not recognized the necessity of at- 
tempting to tune to the same period of 
oscillation (or octaves) the two electrical 
circuits of the transmitting arrangement 
(these circuits being the circuit consist- 
ing of the condenser and primary of the 
Tesla coil or transformer, and, the aerial 
conductor and secondary of the trans- 
former). 

Unless this condition is fulfilled, the 
different periods of the two conductors 
create oscillations of a different frequency 
and phase in each circuit, with the result 
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that the effects obtained are feeble and 


unsatisfactory on a tuned receiver. The 
syntonized transmitter is shown in Fig. 
7. The period of oscillation of the verti- 
cal conductor, A, can be increased by in- 
troducing turns, or decreased by dimin- 
ishing their number, or by introducing a 
condenser in the series with it. The con- 
denser, C, in the primary circuit is con- 
structed in such a manner as to render it 
possible to vary its electrical capacity. 
The receiving station arrangements are 
shown in Figs. 8 and 9. 

Here we have a vertical conductor con- 
nected to earth through the primary of a 
transformer, the secondary circuit of 
which is joined to the coherer or detector. 
In order to make the tuning more marked, 
I place an adjustable condenser across 
the coherer in Fig. 9. Now, in order to 
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Fig. 16. 

obtain the best results, it is necessary that 
the free period of electrical oscillations 
of the vertical wire primary of transform- 
er and earth connection should be in elec- 
trical resonance with the second circuit of 
the transformer, which includes the con- 
denser, h’. 

I stated that in order to make the tun- 
ing more marked I placed a condenser 
across the coherer. ‘This condenser in- 
creases the capacity of the secondary 
resonating circuit of the transformer, and 
in the case of a large series of compara- 
tively feeble but properly timed electrical 
oscillations being received, the effect of the 
same is summed up until the electro-mo- 
tive force at the terminals of the coherer 
is sufficient to break down its insulation 
and cause a signal to be recorded. 

In order that the two systems, trans- 
mitter and receiver, should be in tune, 
it is necessary( if we assume the resist- 
ance to be very smdl] or negligible) that 


783 


the product of the capacity and inductance 
in all four circuits should be equal. A 
more complete and detailed description of 
this system is given in a British patent 
granted to me, dated April 26, 1900, No. 
7,777. I have recently found that Pro- 
fessor Braun has recognized the necessity 
of tuning the circuits of the transmitter 
and receiver when using a Tesla coil in 
order to obtain syntonic effects, but I am 
not aware that such a proposal was pub- 
lished prior to the description given in the 
above-mentioned patent. 

Although little difficulty has been en- 
countered in measuring the capacity used 
in the various circuits, the measurement or 
calculation of the value of the inductance 
is not so easy. I have found it im- 
practicable by any of the methods with 
which T am acquainted directly to measure 
the inductance of, say, two or three small 
turns of wire. As for calculating the in- 
ductance of the secondary of small trans- 
formers, the mutual effect of the vicinity 
of the other circuits and the effects due to 
mutual induction greatly complicate the 
problem. 

Experiments have confirmed the fact 
that the receiving induction coils having 
the secondary wound in one layer and at 
a certain distance, say two millimetres (to 
cause the capacity to be so small as to 
be negligible), have a time period approx- 
imately equal to that of a vertical con- 
ductor of equal length (see patent 
granted to G. Marconi, dated December 
19, 1899, No. 25,186). 

If, therefore, we are using an induc- 
tion coil having a secondary 40 metres 
long on the receiver, I should use a ver- 
tical wire 40 metres long at both trans- 
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mitting and receiving stations. By so 
doing, I have the two circuits at the receiv- 
ing station in tune with each other, and I 
only have to adjust the capacity of the con- 
denser at the transmitter, which can easily 
be done, either by means of a condenser 
having movable plates that can be slid, 
more or less, over each other, or by adding 
or removing Leyden jars. 

If we start with a very small capacity 
which we gradually increase, a value of 
the capacity will be reached, which will 
cause signals to be recorded on the re- 
ceiver. Supposing the receiving system 
to be within the sphere of action of the 
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transmitter, then the signals will be 
strongest when the capacity of the con- 
denser, e is of a certain value. If we still 
increase the capacity, the signals will 
gradually die away, while if we go on in- 
creasing the capacity, and, at the same 
time, add inductance to the aerial, to keep 
it in tune with the condenser jar circuit, we 
are still radiating waves, but these do not 
affect the receiver. If, however, at the re- 
ceiving station we add inductance or 
capacity to the wire, A, Fig. 9, and also to 
the ends of the secondary, J}, we find 
ourselves able to receive messages from the 
transmitter although we are utilizing 
waves of a different frequency. 

It is easy to understand that if we have 
several receiving stations, each tuned to a 
different period of electrical vibration, and 
of which the corresponding inductance 
and capacity at the transmitting station 
are known, it will not be difficult to trans- 
mit to any one of them, without danger of 
the message being picked up by the other 
stations for which it is not intended. But, 
better than this, we can connect to the 
same vertical sending wire, through con- 
nections of different inductance, several 
differently tuned transmitters, and to the 
receiving vertical wire a number of corre- 
sponding receivers. Different messages 
can be sent by each transmitter connected 
to the same radiating wire simultaneously, 
and received equally simultaneously by the 
vertical wire connected to differently tuned 
receivers. This result, which I believe to 
be quite novel, I showed to several friends 
of mine, including Dr. Fleming, F.R.S., 
in the summer of last year, and to an Ad- 
miralty Commission. Dr. Fleming has 
made mention of the results I showed him 
in a letter to The Times, dated October 4, 
1900, and in his Cantor lectures delivered 
before the Society of Arts in November 
and December, 1900. A further improve- 
ment has been obtained by the combina- 
tion of the two systems. In this case the 
cylinders are connected to the secondary 
of the transmitting transformer, and the 
receiver to a properly tuned induction 
coil, and all circuits must be tuned to 
the same period as already described. 
(See Figs. 12 and 15.) 

The tuning of the receiver to respond to 
the period of the transmitter, as used in 
the old form of transmitter, shown in 
Fig. 1, or in the new one, shown in Fig. 7, 
has enabled results to be obtained over 
considerable distances with moderate 
heights. 

As already published by Dr. Fleming, in 
the letter above referred to, signaling has 
been successfully carried out over a dis- 
tance of 50 kilometres ‘with a cylinder 
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only 1.25 metres high, 40 cm. in diameter. 
This has led to the possibility of con- 
structing portable apparatus for army pur- 
poses, which should be of great service in 
the field. I have succeeded in construct- 
ing a complete installation on a steam 
motor car, of which I here show a photo- 
graph. On the roof of the car, as you 
may observe, there is placed a cylinder 
which can be lowered when traveling, its 
height being only six or seven metres, 
and by this means communication has 
been easily carried out with a syntonized 
station over a distance of 50 kilometres. 

A 25-centimetre-spark induction coil, 
worked by accumulators and taking about 
100 watts, is used for transmitting, and 
the accumulators can be recharged by a 
small dynamo worked by the car motor. 
I believe such an appliance might have 
been of use to the besieged garrisons in 
South Africa and China. 

A strip of wire netting laid on the 
ground is sufficient for earth connection, 
and by dragging it along communication 
can be established even when the car is 
traveling. I have recently obtained as 
good results by not using ‘any “connec- 
tion” to earth, but only utilizing in lieu 
of earth the electrical capacity of the 
boiler of the motor car. I also find that 
signals can be transmitted a considerable 
distance with the cylinder in a horizontal 
position. 

Last spring I recognized the desirability 
of carrying out tests between stations sit- 
uated at much greater distances apart 
than had been attempted heretofore. A 
station was established at the Lizard, 
Cornwall, and on the first attempt com- 
munication was effected with St. Cather- 
ine’s, Isle of Wight, over a distance of 300 
kilometres, which, I believe, is the record 
distance over which signals have been sent 
through space without wires. It is inter- 
esting to observe that signals were ob- 
tained over this distance with the trans- 
mitting apparatus as shown in Fig. 1, 
or with the arrangement shown in Fig. 7, 
provided always that a suitable resonating 
induction coil was employed at the re- 
ceiving station. 

The amount of energy used for signal- 
ing over this distance is not more than 
150 watts, but experiments with a larger 
amount of energy will shortly be carried 
out. In the case of the 300-kilometre 
transmission, the aerial conductor con- 
sisted of four parallel vertical wires, 1.50 
metres apart, 48 metres long, or in a strip 
of wire netting of same length. 

It is interesting to note that in order to 
communicate between my stations at 
Poole and St. Catherine’s (distance, 50 
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kilometres), with the same amount of 
energy and the same kind of aerial wire, 
this must be 20 metres high to obtain sig- 
nals of about the same strength as those 
obtained between the 300-kilometre sta- 
tions with the 48-metre aerials. 

This goes to confirm many other re- 
sults previously obtained, which indicate 
that with a parity of other conditions the 
distance varies with the square of the 
height of the vertical conductors at the 
two stations. I have always found this 
law fulfilled, if the height of the conduc- 
tors at the two stations is approximately 
equal, although an attempt has been made 
recently to throw doubt upon its correct- 
ness. 

You will admit that the progress 
achieved in syntonic space telegraphy 
must have enormously increased its field 
of application and usefulness, since a very 
great number of non-interfering stations 
can now be worked in the immediate vicin- 
ity of each other. 

It will probably be of interest if I 
give you a few examples of the progress 
made in the practical utilization of my 
system. An eminent electrician recently 
expressed a doubt whether there was at 
present a single circuit worked commer- 
cially on a practical system of wireless 
telegraphy. 

If earning a revenue from working in- 
stallations can be termed a commercial 
working, even such an incomplete list of 
these as time will now permit me to give 
you, and which are now all in permanent 
working order, may be sufficient proof 
that a beginning, at least, has been made 
in the commercial utilization of the sys- 
tem. 

In March, 1900, there were in use in 
the Royal Navy, in South African waters, 
five installations of my system. The Ad- 
miralty was apparently well satisfied with 
its working, since in May of last year they 
decided to extend its adoption to 32 more 
ships and land stations. The conditions 
of the contract were that each apparatus, 
before being accepted, should be satisfac- 
torily worked by naval signalmen between 
two ships anchored at Portsmouth and 
Portland, over a distance of 100 kilo- 
metres, a considerable portion of which, 
i. e., 30 kilometres, lies overland, with 
intervening hills, and the height of aerial 
wire was specified not to exceed, on each 
ship, 49 metres. The apparatus was de- 
livered in a comparatively short time, 
no sets having been found unsatisfactory. 
The apparatus supplied to the Admiralty 
is, so far, all of the old pattern, t. e., the 
non-syntonized system; and I have been 
informed that messages have been trans- 
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mitted and received by naval signalmen 
between ships more than 160 kilometres 
apart. It sometimes occurs that the un- 
familiarity of the operators with the par- 
ticular kind of apparatus used caused un- 
satisfactory results to be obtained, but I 
believe this trouble will soon disappear. 
I am glad to be able to state that arrange- 
ments are being made to install my new 
syntonic apparatus upon several of His 
Majesty’s ships. I believe that in no other 
navy in the world is wireless telegraphy 
being worked regularly over such consid- 
erable distances. My system is also used 
for communication between the Borkum 
Riff and Borkum Lightship, in Germany, 
where an ordinary commercial charge is 
made for messages received from ships, 
and it is employed further on the Nord 
Deutscher Lloyds mail steamer Kaiser 
Wilhelm der Grosse. 

According to an official report of the 
Imperial postal authorities at Oldenburg, 
the total number of commercial wireless 
telegrams transmitted from and to the 
lightship between May 15 and the end of 
October amounted to 565, and of these 
518 came from ships at sea, while 47 were 
transmitted to ships. Of the 518 tele- 
grams, 35.7 per cent were addressed to the 
North German Lloyd and 64.3 per cent 
to other shipping firms. 

The installations are worked by ordi- 
nary operators in a most satisfactory man- 
ner, and, on one occasion, assistance was 
obtained for a man who was taken sudden- 
ly ill on the Borkum Riff, and it was thus 
made possible to hand him over promptly 
for medical treatment on shore. 

The system has been in operation at La 
Panne, near Ostend, and on the Belgian 
mail steamer, Princess Clémentine, which 
plies to Dover. With a height of only 22 
metres on the ship it has been found prac- 
ticable to communicate from Dover Har- 
bor to La Panne, 75 kilometres away, and 
this installation has proved of value in 
saving life and property. Thus recently 
a bark was wrecked on the Rattel Bank. 
The Princess Clémentine, which happened 
to pass near, at once sent a message to 
Ostend, and, before leaving, was able to 
tell the shipwrecked sailors that assistance 
was on the way. The men were all saved. 
On another day, coming within sighting 
distance of the Ruytingen Lightship, sit- 
uated about 28 kilometres from Dunkirk, 
the captain of the Princess Clémentine 
observed that he was being signaled. It 
appears that the lighting apparatus of the 
Ruytingen had gone out of order. The 
captain of the mail packet immediately 
despatched a message which was received 
by the installation at La Panne, and re- 
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peated to the lighthouse department at 
Dunkirk. A crew immediately set out for 
the lightship and effected the necessary re- 
pairs, and the great inconvenience and 
danger of the lightship not being able to 
have the lights in order was averted. 
Another instance of the usefulness of 
the wireless telegraphy in an emergency 
was furnished when the Princess Clémen- 


tine herself went ashore on the Belgian. 


coast during a fog. Within a few minutes 
of the accident news of it was telegraphed 
from the stranded ship to Ostend, with 
the result that a tug was at once despatched 
to her assistance, and she got off at the 
next high tide. So successful has the in- 
stallation of wireless telegraphy been on 
the mail steamer Princess Clémentine, be- 
tween Dover and Ostend, that similar ap- 
paratus is to be fitted on the other vessels 
of the same fleet. 

The system has been in use, further- 
more, since March 1 last, for ordinary 
commercial telegraphy between the Sand- 
wich Islands, where a regular charge is 
made for the same. An installation has 
also been successfully carried out by my 
assistants for the French Government, 
between Antibes, in France, and Corsica, 
a distance of 200 kilometres. 

As has already been published in 
the daily papers, much use has been made 
of my system in the navy during the 
voyage of the Duke and Duchess of Corn- 
wall and York to Australia. 

I have tried lately to ascertain how near 
a tuned transmitter, which is radiating 
waves of a certain frequency, must be to a 
receiver tuned to a different frequency, 
in order that the said receiver shall be 
affected. I find that if we are working 
with oscillations which differ very con- 
siderably in period, a transmitter capable 
of sending signals 50 kilometres to a tuned 
receiver will not affect a non-tuned one 
at 50 metres. If the periods of oscillation 
of the two tunes are more similar to each 
other, then the non-tuned receiver may be 
affected even at several kilometres. 

Considerable use is still made of the 
non-tuned system at my experimental sta- 
tions, in order to be able to communicate 
with ships fitted with what I call the old 
system, and also in order to be able to 
communicate with the naval station at 
Portsmouth. 

Before concluding, I wish to say a few 
words on a method proposed by Professor 
Slaby, and with which I have also carried 
out some experiments. As transmitter, 
Slaby uses an arrangement as shown in 
Fig. 13, which consists of a vertical con- 
ductor, in which is interposed a condenser, 
K, and a spark-gap, B. The top of the 
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wire is not free, but is connected to earth 
through an inductance, C D, and a wire, 
E. 

At the receiving station the arrange- 
ment shown in Fig. 17 is employed. It 
consists in a vertical conductor, D C, 
connected to earth at C, which should 
be the nodal point of the waves induced 
in the wire, DC, where there is joined 
another wire, termed an extension wire, 
of equal length. 

In this case Slaby places an apparatus 
which he calls a “multiplicator,” con- 
nected to the coherer between the end of 
the extension wire and the earth, or by 
another arrangement (Fig. 17) ; he uses a 
loop wire, F G H D C E, the multiplicator 
being placed between E and F in series 
with the extension wire J. By means of 
this arrangement, Slaby, on December 22 
of last year, showed the reception of two 
different messages sent from two trans- 
mitting stations situated at unequal dis- 
tances from the receiving station to be 
possible, one station being at four kilo- 
metres and the other at 14; thus obtaining 
a result which may be considered similar 
to that obtained by me some months pre- 
viously over larger distances (see Professor 
Fleming’s letter in The Times of October 
4, 1900). The information given in 
Slaby’s paper, as published in the Elektro- 
technische Zeitschrift, is exceedingly in- 
complete. 

We are not told what was the amount of 
energy used for the transmission nor the 
height of the vertical conductor at the 
receiving station or at the transmitting sta- 
tion at the Oberspree Kablewerk. Weare 
only told that the transmission wire was 
suspended between the chimney shafts. 
Very little information is given as to the 
appliance which Dr. Slaby calls a multipli- 
cator. G. Kapp, who is probably ac- 
quainted with the details of Slaby’s work, 
commenting on this paper of his, calls the 
instrument in question “an especially 
wound induction coil (‘induction-spule’), 
the function of which is to increase the 
electro-motive force of the oscillations at 
the end of the coherer.” Upon reading 
this for the first time, I assume that the 
multiplicator was an oscillation trans- 
former performing the function of those 
described in my patent, dated June 1, 
1898, and also described in my Royal In- 
stitution lecture of February 2, 1900. As 
I subsequently, however, discovered, Pro- 
fessor Slaby, referring to the multiplicator, 
states: “This apparatus in its most simple 
form consists of a wire coil of a deter- 
mined shape and form of winding, which 
depends upon the length of the wave. 
. . - I might call this apparatus, unknown 
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to my knowledge up to the present, a mul- 
tiplicator. It is not to be confounded 
with a transformer, as it has no secondary 
winding.” 

This statement appears to me very am- 
biguous, as I have always understood that 
what we call transformers need not have 
a distinet secondary winding. An appli- 
ance called an auto-transformer was used 
hy the Westinghouse company for regu- 
lating the electro-motive force supplied to 
house lighting installations, which con- 
sisted in a single winding, a certain num- 
ber of turns acting inductively on the ad- 
jacent ones. (See “The Alternate-Cur- 
rent Transformer,” by J. A. Fleming, vol. 
2, pp. 187, 188.) 

One of the first transformers ever made 
is shown in the work above referred to, 
vol. 2, pp. 6 and 7. At page 6 we read: 
“Page really made the first experiment 
in auto-induction and showed that differ- 
ent parts of the same conductor might 
act as primary and secondary circuits to 
each other, if in contiguity.” 

I installed the apparatus described by 
Slaby, at Niton, Isle of Wight, and at 
Poole, using wires 35 metres high, but 
with the receiving wire earthed at 
C (Fig. 17) of the loop I could 
receive nothing, although I tried various 
frequencies of oscillation. It is, however, 
probable that I might have received, had 
I been working over much shorter dis- 
tances than 50 kilometres, as Slaby did 
in his demonstration, or had I used a 
greater height of wire. 

By using, however, my method of con- 
nection—i. e., introducing between the ver- 
tical wire and earth an oscillation trans- 
former, having its circuits tuned to the 
frequency given by an ordinary vertical 
radiating conductor of length equal to 
the Slaby wire, A C—I succeeded by 
means of extremely sensitive coherers in 
obtaining communication. I then tried 
the following experiment: I took down the 
earth wire, E D, and the inductance, D C, 
and used only the conductor, A C, insu- 
lated, with the condenser in circuit for 
transmitting. An enormous strengthen- 
ing of the signals at the receiver was im- 
mediately obtained, which obviously means 
a greater case of working, and the possi- 
bility of obtaining signals over greater dis- 
tances. The reasons which demonstrate 
that a closed circuit, such as is employed 
by Slaby, must be a poor radiator, are 
obvious to those who have studied and 
read the classical works published since the 
tine of Hertz’s experiments. 

Dr. Slaby, however, states that the in- 
luctance at. the top of his loop confines 
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the oscillations to the vertical part, A C. 
If this be the case the frequency of these 
local oscillations can not be equal to that 
of the whole circuit, AC D E, which it 
has been stated was so easy to calculate, if 
the translations of Slaby’s paper I am rely- 
ing on are correct. 

I believe that notwithstanding the in- 
duetanee, C D, a considerable amount of 
energy must pass to earth through the 
earthed wire, which acts as a leak uselessly 
dissipating energy which should be radiat- 
ed into space in the form of ether waves. 

If these conclusions are correct, I am 
not at all clear as to what necessity there 
is for employing the earthed conductor, 
E D, and the inductance. 

It is not necessary for obtaining syn- 
tonie effects from transmitting stations 
placed at unequal distances from the re- 
ceiver, as this can be obtained when using 
the primitive form of transmitter shown in 
Fig. 1, and Slaby has not vet deseribed 
how to obtain different messages from 
transmitters situated at equal distances 
from the receivers, which is much more 
difficult in my experience, nor does it ap- 
pear possible with the method he describes 
to transmit various messages at the same 
time from one sending wire, as can be 
done with the system I have just ex- 
plained. 

The distance obtained with the closed 
transmitting arrangement must be com- 
paratively small. 

As I have already stated, communica- 
tion over a distance of 300 kilometres is 
now being maintained with my system, 
but Tam not aware of anything approach- 
ing even 100 kilometres being achieved 
with the loop transmitter. It may be 
said that long distances of transmission 
are not necessarily an advantage, but I 
notice that the navy wants long-distance 
apparatus supplied to it. 

I have also tried connections similar to 
Slaby’s extension wire in the receiver, but 
T find that the real sifting out of waves 
is done in the oscillation transformer, 
although sometimes it may be desirable to 
increase the period of oscillation of the 
aerial conductor by adding inductance to 
it, or at other times to decrease its period 
by placing a suitable condenser in series 
with it. 

I trust that it will not be thought that 
I wish in any way to minimize the impor- 
tance of Slaby’s work. I only wish to get 
at the facts and to draw a discussion on a 
very interesting subjeet. 

Time does not permit me to refer to a 
great number of experiments upon which 
I am now engaged, or which have been 
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carried out by others, but I hope on a 
future occasion to describe better results. 

I have come to the conclusion that the 
days of the non-tuned system are num- 
bered. The ether about the English Chan- 
nel has become, in consequence of great 
wireless activity, exceedingly lively, and 
a non-tuned receiver keeps picking up mes- 
sages or parts of messages from various 
sources which very often render unread- 
able the message one is trying to receive. 
I am glad to say, however, that I am now 
prepared with syntonic apparatus suitable 
for commercial purposes. 

And, as my final word on the general 
subject for the present, let me say that 
those who are responsible for the recent 
development of wireless telegraphy into a 
practical science can not fail to find great 
satisfaction in the reflection that, as al- 
ready life has been saved that without this 
discovery would have been lost, so, in the 
future, apart from its manifold commer- 
cial possibilities, valuable as these are, 
humanity is likely to have before very 
long to recognize in telegraphy through 
space without connecting wires the most 
potent safeguard that has vet been devised 
to reduce the peril of the world’s sea- 
going population. 

[The discussion of Mr. Marconi’s im- 
portant paper will be given in the ELEc- 
TRICAL REVIEW'S next issue. | 

—_—_ = o—__—_ 
Electrical Death. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

I personally had an experience, while 
employed by a company manufacturing al- 
ternating-current apparatus, of accident- 
ally taking 2,300 volts, at 133 cycles, from 
my hands to my feet—one line held in my 
hands and the other on an iron floor on 
which I stood. The time I held the cable 
was only a few seconds, but I suffered no 
pain: I realized that death was near if 
the current was not taken off soon, and I 
don’t doubt that death would have been 
instant if the frequency had been, say, from 
25 to 60. I have my doubts if any person 
suffers while being electrocuted at Sing 
Sing prison, or in any other state prison, 
in the way I understand and as the elec- 
trodes are placed, or meets anything but 
instant death. 

I experienced something at the time of 
the accident I met that very few have felt, 
and in such a manner that I can probably 
tell nearly the condition people are in while 
being electrocuted. Possibly I would have 
met death with the 133-cycle current if 
I had had anything but a strong heart. 

W. H. M, 


West Orange, N, J., June 7, 
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Decorative Electric Lighting at the 
Pan-American Exposition. 


ures of the Pan-American Exposi- 

tion at Buffalo is the really won- 
derful and beautiful effect produced by 
the electric light decoration of the grounds 
and buildings. While it is true that this 
exposition enjovs a peculiar advantage in 
having Niagara power available in large 
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the kindling glow is almost indescribably 
beautiful. | 

This effect of gradually bringing the 
lights up from darkness to full candle- 
power was first attempted at the Louis- 
ville, Ky., Exposition of 1883. On this oc- 
casion the field-magnets of the dynamos 
feeding the lighting circuits were built up 
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quantities for lighting purposes, neverthe- 


less the way that the lights have been ar- 
ranged and the illuminations have been 
handled is worthy of much more than 
passing notice and reflects upon its de- 
signers the highest credit. 

The effect that is most admired, and 
which lends a sugyestion of mysterious 
quality to the almost magical effect of 
the lighting, is the slow growing of the 
lights from mere pin-points up to full 
glow. Witnessed from the great bridge 
which marks the entrance to the grounds 
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slowly by cutting out resistance which 
had been inserted in them, this resulting 
in the gradual increase of the lights to 
full candle-power. The same effect was 
repeated the next year at Louisville and 
again was witnessed at New Orleans where 
the great music hall of the exposition was 
lighted with lamps arranged to be brought 
up in this manner. At the Chicago 
World’s Fair of 1893 this effect was not 
reproduced, by reason of the fact that the 
decorative lighting circuits were for the 
most part driven from exhibit apparatus, 


each circuit being local to its own gen- 
erating plant, and consequently the whole 
could not be operated together in any sat- 
isfactory way. The lights were simply 
switched on at the proper hour. 

At the Omaha Exposition of 1898 Mr. 
Luther Stieringer in designing the dec- 
orative exterior lighting found an oppor- 
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ELECTRICAL ILLUMINATION OF THE TRIUMPHAL BRIDGE AT THE PAN-AMERICAN EXPOSITION. 


tunity to undertake, free from interfer- 
ence, the entire lighting of the grand 
court with incandescent lamps. As it was 
possible in this case to derive the entire 
current for lighting from a single source, 
the lights were again built up by control- 
ling the fields of the dynamos. The effect 
was reproduced the following year at the 
greater American exposition at Omaha. 
The Pan-American Exposition present- 
ed an entirely different problem. The 
current to be used was alternating, of 25 
cycles period, and came from a power- 
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house 20 miles away. It reached the ex- 
position grounds at a pressure of 11,000 
volts and underwent a transformation to 
intermediate voltages of 1,800 volts or 
thereabouts and a second transformation 
for feeding the lamp circuits proper. The 
great desirability of creating the effect of 
growing light was strongly evident and 
was early brought to the attention of 
those in interest. : 
The only solution considered at first 
was the use of frequency changers, con- 
sisting of motors coupled with generators, 
and the controlling of the fields of the 
generating part of these units. On ac- 
count of various considerations; chief of 
which was the cost involved, this method 
was prohibitive. As a final solution it 
was suggested that a great rheostat might 
be built, like those commonly in use in 
the testing department of the General 
Electric Company’s works at Schenec- 
tady, and Mr. W. L. R. Emmett was ap- 
plied to for such a device, since his ex- 
perience in that direction has been so 
large as to warrant the assumption that he 
could provide such an apparatus. The 
work was undertaken, and while the result 
was for some time in doubt by some per- 
sons, yet Mr. Emmett succeeded in pro- 
ducing a water rheostat that acts as a 
mammoth dimmer and controls the entire 
energy supplied from Niagara Falls to the 
exposition. The beauty of the effect must 
be seen to be appreciated. 
` It ig interesting to note that, before the 
full load of the exposition lighting was 
ready for connection, the effect of gradual 
increase in brilliance and gradual dim- 
ming to extinction was attained by using 
only one machine at Niagara Falls as a 
source of energy, working this over an in- 
dependent circuit to the exposition 
grounds and building up its fields in the 
manner described before. As soon as the 
load became large, however, for obvious 
reasons, this machine was put in multiple 
with the others at the power plant at 
Niagara and the pressure supplied to the 
transformer station at the exposition was 
necessarily constant. The rheostat was 
then for the first time put in operation. 
This rheostat is located on the western 
side of the grounds in a section of the 
Midway. The whole of the apparatus is 
located in a house set upon poles about 16 
feet high and containing the very simple 
appliances necessary to produce the won- 
derful effect. There is one tank of water 
for each phase of the circuit, each tank 
being ten feet long by three feet wide and 
three feet deep. These stand on feet con- 
sisting of the same porcelain insulators 
that are used on the transmission line. 
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Into these tanks three cast-iron plates are 
lowered to vary the resistance of the cir- 
cuit. The plates are about eight feet 
long by three-quarters of an inch thick, 
and so pivoted that they come down grad- 
ually into the water and finally strike a 
clip, causing a short-circuit of the rheostat. 
All three of the plates are lowered to- 
gether by means of a small electric motor 
geared to their controlling pulleys, and 
this is generally operated by a man in the 
rheostat house, although, if desired, it may 
be worked from a distance. For lighting, 
45 seconds is usually required, while in 
shutting down it is customary to make the 
process last for 75 seconds. 

It was found entirely impossible to at- 
tempt breaking the current finally at the 
rheostat, or by pulling the cast-iron plate 
out of the water, as the arc thus formed 
would be very destructive. ~The circuit 
is broken by the main oil switch on the 
switchboard in the Electricity Building. 

The credit for bringing about this beau- 
tiful effect on a scale of hitherto unap- 
proached magnitude is largely due to Mr. 
Henry Rustin, the chief of the Mechanical 
and Electrical Bureau of the exposition, 
and Mr. Luther Stieringer, the consult- 
ing electrical engineer, whose persistence 
in the face of great difficulties finally 
achieved the apparently impossible. 


-< 
The Kitson Light. 

From a report by Professor V. B. 
Lewes and Mr. Boverton Redwood, it 
would seem that the arc lamp and 
the incandescent gas light are about 
to meet with a powerful competitor in 
the Kitson incandescent petroleum light, 
says Engineering. In this light ordinary 
kerosene is gasified under a high pressure, 
and used to heat a mantle of the ordinary 


Welsbach type. The report states that the - 


light generated averages 1,Q00 candles 
over extended periods of time, and the loss 
of luminosity, due to deterioration of the 
mantles, is not greater than in the case of 
ordinary incandescent gas lights. The 


candle-power of the light varies directly 
as the pressure in the oil reservoir, and 
this is accordingly made of sufficient size 
to prevent any marked reduction of press- 
ure in 24 hours. The oil reservoir is a 
strong cylinder fitted with a pressure 
gauge, and in this the oil is stored at a 
pressure of 35 pounds per square inch or 
more. The oil is gasified by the waste 
heat from the burners, the temperature of 
the vaporizer coils being so adjusted that 
no decomposition of the oil occurs. At 
starting, these coils have to be heated by 
a separate source of heat, which may be 
afforded by methylated spirit, as in the 
well-known Primus type of lamp, or by a 
vapor lamp using some of the lighter 
petroleums as fuel. The report states 
that the amount of oil needed to maintain 
a light of 1,000 candles is only one-tenth 
gallon per hour. 
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Views, News 
and Interviews 


The recent Independent telephone con- 
vention furnished some rather amusing 
situations. On the morning of the sec- 
ond day’s session a smooth and plausible 
individual who was agent for one of the 
transportation companies in Buffalo ob- 
tained permission to speak his little piece 
before the convention and, by describing 
the beauties and luxurious accommoda- 
tions of the route he represented, lured 
the convention into taking the trip in 
a body. As the morning session was un- 
duly protracted and it was necessary to 
catch a boat at 2 P. m., the large majority 
of the 250 persons who went on the ex- 
cursion started without lunch, expecting 


to enjoy the sumptuous repast promised 


by the agent on board the boat. There 
was nothing whatever to eat on the boat, 
except what had been carried by a few far- 
seeing and provident persons. After about 
an hour’s steam, the party was landed 
upon the inhospitable shores of Canada 
at a place which consisted of a sand-bar 
and a trolley track, with one building hav- 
ing seats running around it, the whole hav- 
ing been freshly painted that morning. 
There were no trolley cars waiting to re- 
ceive the party. After about a half-hour’s 
grilling in the hot sun one trolley car came 
along. Into this, to the limit of suffoca- 
tion, piled some of the more fortunate of 
the delegates. Journeying along as far as 
Queenston, Ont., in it they were again 
turned loose, this time upon a grassy spot, 
well shaded, where a wait of an hour and 
twenty-five minutes was enjoyed before an- 
other car came along to take them back to 
the United States. It was at this point 
that the fun began. According to the 
usual custom of crowds of this character, 
after the first realization that they had 
been “done,” they proceeded to make the 
best of it. Several games were started and 
the president and several other officers of 
the Independent Telephone Association, 
among them Messrs. H. D. Critchfield and 
E. B. Fisher, indulged in a long and hotly 
contested game of mumble-peg. The 
providential appearance of a trolley car 


saved one member of the party from the 
customary penalty attached to this game 
—pulling a wooden peg out of the ground 
with his teeth. 


Mr. T. A. Edison has brought suit in 
Wilmington, Del., for an injunction re- 
straining the Edison Chemical Company 
from using his name, he having no connec- 
tion with that concern. It manufactures 
ink tablets, by implication supposedly of 
Edison’s invention. 
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A NEW PHONOGRAPHIC PRINCIPLE.* 
. E 5 
BY W. NERNST AND R- VON LIEBEN. 


As is well known, the Poulsen phono- 
graph has, in recent times, excited well- 
deserved attention, not only because of its 
absolutely pure reproduction of human 
speech, but, above all, because of the origi- 
nality of the idea on which the ap- 
paratus is based. Instead of employing, 
as Edison did, soft masses to fix the tones 
by means of mechanical deformations pro- 
duced by the sound waves, Poulsen uses 
the magnetic effect of the microphone cur- 
rent upon a magnetically deformable sub- 
stance—steel. It is evident that one can, 
in general, employ on the phonographic 
principle any process which will produce a 
lasting change proportional to the corre- 
sponding action of the voice. One might 
conceive an electrification of insulators 
(which would be, so to speak, an electro- 
static analogue to the Poulsen electromag- 
netic apparatus), a photochemical process, 
ete. The electrochemist will, in the first 
instance, however, bethink himself of the 
permanent change which an electric cur- 
rent produces in an electrode, 1. e., gal- 
vanic polarization. The following experi- 
ment may therefore be made (Fig. 1): 
An endless belt of platinum runs over two 
rollers and is continuously moved by a 
motor and polarized by a microphone 
current. As a necessary condition is that 
the variable polarizations produced by the 
current variations must be separate from 
one another in position, the platinum belt 
must move with considerable speed on the 
one hand, but on the other hand, the con- 
tact surface between the belt and the elec- 
trolyte must be as small as possible. The 
latter condition is sufficiently fulfilled if 
one employs as an electrolyte a wooden 
wedge which is saturated with a conduct- 
ing liquid held in a glass trough provided 
with an electrode. In the figure, M is 
a microphone which is connected in the 
primary circuit of a transformer, in which 
circuit are also five accumulator cells. S 
is the secondary coil of the transformer. 
For receiving the record the throw-over 
switch, W, connects the apparatus with S, 
and for reproduction connects it to the 
telephone, T. B is a battery of variable 
pressure which can, if required, be con- 
nected in the circuit. The experiment suc- 
ceeded completely. One heard a more or 
less clear reproduction which could be re- 
peated several times before the volume of 


sound had noticeably diminished.** How- 


* From the Zeitschrift fiir Elektrochemie, translation 
by the Electrician. 

*®The above-described experiment had been already 
made by me in June of last year ; without knowing this, 
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ever, the quite unexpected result was easily 
remarked that for reproduction it is nec- 
essary to have a current in the telephone 


circuit, and that, at least, within cer- 


tain limits, reproduction is louder the 
stronger the current is. To regulate this 
current a variable electro-motive force can 
be connected into the secondary circuit. 
Evidently this phenomenon is not com- 
patible with the idea that the ‘currents 
reproducing the sounds in the telephone 
are nothing but discharge currents from a 
polarized electrode. Such a discharge 


would naturally have to occur when no 
10V. 
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permanent current was flowing, and the 
superposed permanent current would have 
no influence on it. The assumption that 
the variation in resistance or contact re- 
sistances of the polarized platinum belt 
caused the effect would certainly agree 
with the above-described behavior. For 
these would naturally require a current to 
make the variations in resistance active, 
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Fig. 2.—-A NEW PHONOGRAPHIC PRINCIPLE. 


and the volume of sound would necessar- 
ily, as had been observed, increase with 
the value of the constant current. 

The following observations, however, 
make this explanation questionable. It 
it difficult to assume that hydrogen or 
oxygen polarization on platinum would 
cause noticeable variations in resistance. 
Besides, a very strong action is also noticed 
in employing a solution of silver-potas- 
sium cyanide and a moving strip of silver 
(see the following communication), in 
Herr voa Lieben suggested to me soon afterwards the 
making of a peonenr pe h based on the variations in 
resistance which prod roduced by the electrol = 
deposit of films of oxide or like on metal e 


Ee tion we continued the investigation together ~ 


789. 


which any variation in resistance is cer- 
tainly not to be expected. We would put 
forward the following explanation as most 
probable: Variations of the microphone 
currents cause a superficial disintegration 
of the metal electrode passing through the 
electrolyte. According to the amount of 
this disintegration, which would naturally 
be accompanied by a change in the polari- 
zation capacity, variations in the con- 
stant current would occur on reproduc- 
tion, which would be reproduced as sounds 
in the telephone. Although, as already 
remarked in some cases a really clear and 
sufficiently loud reproduction of spoken 
words occurs, we believe, nevertheless, 
that the above-described arrangement 
would not afford any practical utility on. 
account of its frequently uncertain be- 
havior, and also for other reasons. 


ADDITIONAL NOTES BY HERR ROBERT VON 
LIEBEN. 

As a continuation of the experiments 
contained in the above article I have tested 
other metals than the above-mentioned 
platinum in their applications to an elec- 
trochemical phonograph. The frequent 
tearing of the platinum belt, in conse- 
quence of the continual bending, disturbed 
the observations, as did also the joint in 
the belt. So it was necessary to try an- 
other arrangement. The following showed 
itself suitable: 

A copper disk, about two millimetres 
thick and 450 millimetres diameter, 
screwed between two strong cast-iron 
plates, rotates on a pivot bearing. Paral- 
lel to the cast-iron plates a second driving- 
disk, also of cast-iron, is keyed: This is 
driven by an india-rubber friction pulley 
at the end of the shaft of a small electro- 
motor. By moving the electromotor on 
slide-bars at right angles to the axis of the 
copper disk, the friction pulley can be 
made to drive the cast-iron disk either near 
its centre or its periphery, so that differ- 
ent speeds can be given to the copper disk. 
The edge of the copper disk is carefully 
turned up, and current may be led to it 
directly through the pivot bearing. The 
other electrode is in a small glass trough, 
measuring about 20 by 5 by 10 millimetres, 
in which also is the wooden wedge (beech 
or cane) which is saturated with the elec- 
trolyte. It was found advantageous to con- 
nect the trough with a weak spring, so 
that the point of the wooden wedge is 
gently pressed against the periphery of 
the copper disk. The latter is about three 
millimetres wide, and the width of the con- 
tact of the wedge about one-half milli- 
metre. The smallest speed which could be 
employed for clear reproduction was about 
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60 revolutions per minute, and the purity 
of the tone increases as the speed increases. 
There was easily room for one or two 
words on the periphery of the disk. In 
order to-prevent disturbing noises it was 
necessary to insert a pad of blotting paper 
or similar material, soaked in the elec- 
trolyte, which pressed gently against the 
periphery of the disk. This prevented the 
crystallization of the film of electrolyte, 
as it passed through the air, without 
moistening the periphery too much. 


Fig. 2 shows diagrammatically the con- - 


nections employed, these being almost ex- 
actly as in the previous experiment. A 
resistance W, is added, however, with a 
sliding contact, c, which enables the elec- 
tro-motive force of the trough to be com- 
pensated so that the null instrument, G, 
indicates no current. In making the rec- 
ord the current takes the following path: 
From the accumulator battery, A,, it 
flows to the switch, C, a part going through 
the resistance, W,, and the voltmeter, VM, 
and part through the periphery of the 
copper disk, and thence through the sat- 
urated wooden wedge to the electrode. 
From here, through the ammeter, AM, 
the mercury contacts, W, then through the 
secondary coil, S, again through the con- 
tacts, W, to the null instrument, G, the 
sliding contact, c, the switch, C, and back 
to the battery. If the sound is to be re- 
produced, the connection to the mercury 
contacts is changed so that the current 
flows through the telephone, T. While 
recording, the battery A, sends current 
through the microphone, M, and the prim- 
arv coil, P. Induction currents are there- 
fore produced in 8, which are superposed 
on the constant current of the battery, A, 
and vary its value. The ratio of trans- 
formation, P to N, is not unimportant. 
As the result of trials the best was found 
to be 1.80. Many experiments were not 
made with regard to this, but there must 
be a certain best ratio. The resistance of 
the microphone and telephone was taken 
as small as possible. It was found to be 
a decided disadvantage to connect the 
microphone directly into the circuit of 
the battery, A, as, on account of the dis- 
turbing noises which take place with a 
high current density at the contact sur- 
face of the wooden wedge (due to inter- 
ruptions through bubbles of gas, etc.), 
this would necessitate too small a value 
for the eurrent in the microphone for it 
to work well. | 
Experiments lead to the conclusion that 
an explanation of the phenomena by pure 
polarization effects is untenable, and that 
the effects are also not in all cases con- 
sistent with the assumption of charges in 
the contact resistance. Professor Nernst 
has kindly called my attention to a third 
possibility to which I will allude briefly ; 
it is the variation in friction at 
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polarized electrodes, noted by Edison and 
others. It would be conceivable that in 
our case also the friction between the 
copper periphery and the electrodes, varied 
in amount by the polarization, could give 
rise to a corresponding variation of the 
section of the drop forming contact be- 
tween the wedge and the periphery by 
which the reproduction might be ex- 
plained as well. This is merely put for- 
ward as a surmise, however, as the varia- 
tion in friction has hitherto only been 
observed at electrodes polarized by gases, 
while many of the above experiments in- 
dicate no evolution of gas at all. Al 
things considered, therefore, the explana- 
tion already put forward as possible in the 
first note seems the most likely one— 
namely, the change in the polarization 
capacity. Of course, the possibility is by 
no means excluded that several effects may 
be superposed in these experiments. | 

In conclusion, the most convenient 
method of obliterating the sound waves re- 
corded on the periphery may be indicated. 
For this purpose a pad soaked in acid 
and pressed against the periphery was used 
with success. It was found better to con- 
nect this pad with one pole by means of 
an additional electrode, by which means a 
wide electrolyte deposit is obtained, anal- 
ogous to a coarse brush, which covers up 
the fine variations. However, the most 
certain and quickest method is to obliterate 
with very fine emery paper. 
> 


The Lindsay Monument. 


The committee entrusted with the selee- 
tion of the monument which is to be erect- 
ed to mark the grave of James Bowman 
Lindsay, whose fame as a pioneer in elec- 
trical science is generally acknowledged 
among electricians, have decided upon the 
design to be adopted, says a British con- 
temporary. The monument consists of a 
lofty column of gray granite, mounted on 
a graded base, with simple classical orna- 
mentation. The total height will be nine- 
teen feet three inches and the width four 
feet. Surmounting the pillar is a bronze 
hand holding a thunderbolt, typifying man 
controlling electric energy. The front of 
the monument bears an inscription testi- 
fying to Lindsay's services as “a pioneer 
in electrical science.” The inscription also 
embodies the following passage: “He de- 
vised an electric telegraph in 1832, sng- 
gested welding by electricity, produced a 
continuous electric light in 1835, proposed 
a submarine transatlantic telegraph in 
1843, and accomplished wireless teleg- 
raphy through water in 1853.” In accord- 
ance with a suggestion thrown out by Sir 
John Leng some time ago, passages from 
Bowman Lindsay's own writings are en- 
graved on both the south and north side 
of the monument. It is thought that the 
appearance of the monument will be much 
improved by placing a granite curb around 
the grave, and subscriptions for that pur- 
pose and for the completion of the work 
will be received by Mr. A. H. Millar, Dun- 
dee Advertiser oflice, Dundee, Scotland. 
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Electric Railways in Italy. 

There are now in Italy 3,179 kilometres 
of street tramways worked by mechanical 
power, 263 kilometres of these by elec- 
tricity, and the remainder by steam power. 
They are owned by 64 companies and 
private concerns. The town of Milan owns 
only five and one-half kilometres, while 
the two largest companies control 261 and 
205 kilometres, respectively. 

o-- 
United Electrical Contractors’ 
Association. 

Secretary W. H. Morton, Utica, N. Y., 
states that the national meeting of Elec- 
trical Contractors will be held in Buffalo, 
July 17. From the large number of re- 
plies he has received, it is evident that the 
meeting will be quite largely attended. 
Full information concerning the object of 
the convention can be obtained from the 
secretary. All persons who contemplate 
attending should write to Mr. H. I. Sack- 


ett, president of the Buffalo Contractors’ 
Association, Builders Exchange, Buffalo, 
N. Y., who will arrange hotel accommo- 
dations. 


<> 
Pacific Coast Electric Transmission 
Association. 

The Pacifice Coast Electric Transmis- 
sion Association held its annual conven- 
tion at San José, Cal., June 18 and 19. 
The attendance of electrice light, electric 
railway and power-transmission men from. 
all parts of the Pacific coast was large, 
and the meetings were highly interesting. 

A special feature of the convention was 
experiments with the long-distance lines 
of the Standard Electric Company, whose 
circuits extend to San José from the 
North Yuba River in the Sierra Nevadas, 


more than 184 miles away. For demon- 
strations and test purposes current at 
60,000 volts, three-phase, was used. Nor- 
mally these lines work at 40,000 volts. 

> 


Water-Power Developments in 
France. = 


Extensive plants are to be erected with- 
in the next three years between Pyrimont 
and the Swiss frontier for the development 
of power from the River Rhone. The first 
of these projects is that of Malpertuis, 
two and one-half miles below Bellegarde, 
where the river falls 30 to 35 feet, with 
perpendicular banks only 160 feet apart. 
By building a tunnel one-half mile tong, 
a total fall of 51 to 55 feet can be secured, 
equivalent to 25,000 horse-power, at low 
water. Near Bellegarde another tunnel 
would secure a fall of 80 to 85 feet, devel- 
oping 30,000 horse-power. And about 
eight miles from the Swiss frontier 1s 4 
harrow gorge only 80 feet wide, and a 
dam built here would give a fall of 65 
fect, or 30,000 horse-power, at low water. 
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THE METRIC SYSTEM. 


BY GEORGE H. DRAPER. 


The matter of United States weights 
and measures is now being actively agi- 
tated and it is the intention of the friends 
of the metric system to urge Congress at 
the coming session to pass a law establish- 
ing this systein. 

Progress and improvement are the 
watchwords of the Twentieth Century, 
and the pushing business people of this 
country can no longer stand by and permit 
old modes to prevail. In every phase of 
activity there has been a rejection of the 
old and a substitution of the new. The 
United States is far behind in the matter 
of weights and measures. 

It is learned that the new National 
Bureau of Standards, recently established 
by Congress, though it does not go into 
effect until July 1, is already in receipt of 
many inquiries and communications from 
manufacturers, merchants and others in 
regard to the essential features of the 
metric system and the facilities of the 
bureau for providing them with metric 
standards of all kinds. 

It has been felt by the advocates and 
supporters of these weights and measures 
that such an institution as the Bureau of 
Standards would be a necessity in the 
event of the adoption of the system, and 
now that the institution is an assured fact, 
they are highly elated and can see nothing 
serious ahead to prevent the next Congress 
from passing the metric bill.  Indecd, 
those interested are now arraying their 
forces for an effective summer campaign. 

For many years, indeed, since 1821, the 
adoption of this system by Congress has 
been urged and no later than the last days 
of the last Congress the Committee on 
Coinage, Weights and Measures of the 
House of Representatives, through its 
chairman, Mr. J. H. Southard, reported 
favorably upon a bill having this object 
in view, but too late, however, in the ses- 
sion to secure action by the House, and at 
the coming session this winter the measure 
is to be pushed with great vigor. 

It has been evident for some time that 
sooner or later this country would be com- 
pelled to adopt the metric system, if for 
nothing else than our enormously increased 
export trade. In fact this system is used 


at present to a very much greater extent 


than is generally supposed. Practically 
all of the invoices of textiles and many 
other importations are expressed in metric 
terms and have to be translated at our 
custom houses. Importers must also cal- 
culate cost in metres and fix the selling 


pound. 
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price in yards. This shows two things: 
First, the ease with which the metric sys- 
tem can be used, and, second, the great 
saving of labor that would be effected. An 
enormous amount of time, labor and ex- 
pense would be done away with in the 
bookkeeping departments alone of our 
large department stores and factories. 
Our manufacturers would be enabled to 
entirely do away with the cumbersome and 
intricate method of figuring as used at 
present, involving, as it does, much time 
and labor—far greater than would be the 
case were calculations made in simple 
“tens” and “tenths” with hardly any men- 
tal effort. ; 

Those who have used the metric system 
find that many of its supposed disad- 
vantages disappear upon use. They early 
learn to think, as it were, in the metric 
system, and instead of asking for so many 
pounds —an arbitrary mass without 
legal standing in the United States—they 
would substitute kilogrammes. It is a 
well-known fact that a traveler abroad 
often visits five or six different countries 
during the journey and he unconsciously 
adopts himself to the new systems of 
money and becomes familiar with the 
metric system of weights and measures in 
a remarkably short space of time. ‘This is 
all due to the fact that actual business 
transactions are carried on in this system. 


But a foreigner traveling in the United 
States who is not familiar with our cus- 


tomary weights and measures finds it al- 
most impossible to wade through the in- 
tricate mazes of three feet one yard, 144 
square inches one square foot, or five and 
one-half yards one rod. Yet our decimal 
system of money—cents, dimes and dol- 
lars—is immediately acquired by the most 
ignorant immigrant landing on our shores. 
During the short interval of becoming 
familiar with the metric system, and, to a 


certain extent, translating from one system 


to another, there are a number of con- 
venient equivalents which are sufficient for 
purposes of translation. For instance, the 
litre is midway between the dry and liquid 
quart, and the liquid quart is so slightly 
larger than the litre as to be sufficiently 
accurate to prevent making any serious 


error for every-day use. ‘This is also true 


with the length measure; 10 metres equal 
11 yards, 3 decimetres 1 foot, 25 milli- 
metres 1 inch and the 14 kilogramme 1 
All are sufficiently near to pre- 
vent serious error. Thousands of people 
to-day in purchasing ale or beer by the 
mug do not know that they are buying a 
quantity measured by the metric system, 
but this is true, and if they will notice 
near the top of each mug there is a mark 
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¥% L or 4⁄4 L as the case might be, in- 
dicating that the mug holds one-third or 
one-quarter litre, instead of one-third or 
one-quarter quart. These mugs are im- 
ported from Germany and that country 
uses entirely the metric system. 

It has been claimed, and somewhat just- 
ly, that manufacturers of machinery who 
have standard drawings and tools for cer- 
tain sizes and styles of machines would 
be subjected to very great inconvenience 
and financial loss on account of a change, 
but if any ordinary drawing, the dimen- 
sions of which are expressed in inches and 
the nearest sixty-fourth of an inch is 
converted into the metric system and 
these same dimensions expressed in centi- 
metres and the nearest hundredth part of 
a centimetre, the dimensions are expressed 
to the same degree of accuracy, and for 
practice very much more convenient for 
purposes of calculation. The ease with 
which the system can be adopted is shown 
by the experience in Germany, where cata- 
logues in both English and metric terms 
were employed before the metric system 
was adopted by that country, and the 
mechanies worked on the basis of both 
systems without embarrassment. There 
is no first-class shop in America that will 
not undertake to build machinery accord- 
ing to metric measurements, and many 
of them are at the present time compelled 
to build stock forms of machinery in meas- 
urements of this system in order to be able 
to compete for trade in foreign countries 
where the specifications are given in round 
metric terms. 

It is a well-known fact that all scien- 
tifie workers must and do use the metric 
system. In many of the applied sciences, 
as, for example, electricity, the calcula- 
tions must all be made in this system and 
afterwards converted into the common 
system, an unnecessary labor, together 
with the loss of much valuable time and 
accuracy. To-day it is difficult to get any 


-electrice machinery that is not constructed 


on the metric basis. The commonest term 
of that science is a metric term—kilowatt. 

Again, the public schools throughout 
the country are thoroughly equipped in 
laboratories for teaching experimental 
sciences and in all of these the metric sys- 


‘tem is in more common use than the 


English, and, hence, the alleged incon- 
venience incurred by the adoption of these 


weights and measures is greatly overes- 
timated, and the arguments against them 
are offered by people who are not familiar 
with their use and the many advantages 
to be gained thereby. 
> 

Freight can be carried on trolley cars 
within the city limits of Detroit. 


Ø ‘ 
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INDEPENDENT TELEPHONE DEVELOP- 
MENT EAST OF THE ALLEGHENIES.* 


BY C. W. KLINE. 


——— 


About five years ago the question of 
better and cheaper telephone facilities 
came under discussion in what is known 
as the East. The result of this discussion 
was that here and there small plants were 
installed and in a small way local service 
was instituted. The first plants were 
crude; the switchboards somewhat infer- 
ior; the material, I am sorry to say, not of 
the best. But at any rate, in even this in- 
ferior construction and poor equipment, 
it was found that as good, if not better, 
service was given than had ever been re- 
ceived from the Bell companies, and even 
under adverse circumstances the plants 
held their own, and, in nearly every in- 
stance, doubled or trebled the number of 
telephones owned by their rivals. The 
people—the business world—were with the 
independent companies. The Bell mon- 
opoly had disregarded their needs, charged 
exhorbitant prices and inferior serv- 
ice, cared nothing for their necessities, SO 
they were ready to welcome competition, 
which they firmly believed could only re- 
sult in benefiting them. So, from the 
very start, the cause of independent tele- 
phony was made the cause of the people, 
and results to-day amply demonstrate that 
the people were right, and human progress 
received another strong push upward and 
onward. While our infant plants were 
struggling for existence, were trying to 
bring order out of chaos and carry out 
promises to the public, they were encour- 
aged and sustained in their efforts by news 


that floated across the Alleghenies from _ 


the giant West where earlier efforts 
had been instituted along long-distance in- 
dependent telephone lines. 

Soon larger plants were installed and 
the question of local toll lines was being 
discussed, and the question of securing 
franchises for the large cities was under- 
taken. This, in many instances, was 
found to be an extremely difficult task, a 
rival firmly intrenched, with unlimited 
financial backing, threw every obstacle in 
our way, but we worked steadily on (in 
some instances it has taken three years to 
get a franchise), but with a persistence 
and energy that would not allow defeat 
and failure, the fight was kept up. To- 
day the independents have a franchise in 
every large city, except Washington, east 
of the Alleghenies, and not only in the 
large cities, but in the boroughs, towns, 
hamlets and villages. At the cross-roads 


+ Extracts from a paper read before the Independent 
Telephone Association, alo, N. Y., June 12, 1901. 
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and leading farms, the tinkle of the call 
of the telephone bell is heard everywhere, 
bringing our Kast so close together that we 
are all neighbors, and already the plans 
are prepared and the routes surveyed 
across the Alleghenies that will link the 
East with the West. We hope by the time of 
the meeting of the next annual convention 
that. Boston, New York, Philadelphia and 
Baltimere, and all surrounding territory 
will have toll lines for Pittsburgh and the 
West. While much has been accomplished 
in a very short time, much still remains to 
be done. Some of our principal cities are 
fully built and some are building—all are 
in motion. Under the splendid manage- 
ment of S. E. Wayland, superb plants have 
been installed in Scranton and Wilkes- 
barre, Pa., covering the Lackawanna and 
Wyoming Valley, with an easy possibility 
of 30,000 telephones in sight and 7,000 
telephones now at work. Allentown, the 
centre of the Lehigh Telephone’s system, 
with a possibility of 5,000 telephones, with 
about 1,800 installed, has a splendid sys- 
tem, well built and equipped. Then Read- 
ing, which is being built; Easton, working 
the lower Lehigh; the Overland, of Le- 
highton, reaching out its tentacles forevery- 
thing in sight; the Anthracite, of Hazle- 
ton, embracing everything in lower Lu- 
zerne, upper Carbon, the northern Schuyl- 
kill counties; the Standard, of Bucks and 
Montgomery, now being rebuilt by G. S. 
W. Brubaker, covering all that section; 
the United Telephone Companies, embrac- 
ing Norristown, West Chester, Lancaster, 
Lebanon, all of the Schuylkill, Northum- 
berland, Montour and Columbia counties, 
and the north and west branches of the 
Susquehanna. Harrisburg is building, 
and Columbia, York, connected via Car- 
lisle with Chambersburg, extending its 
lines in every direction in York and Lan- 
caster counties and connected west of the 


Alleghenies. Philadelphia, under the able | 


management of C. E. Wilson, general 
manager, is building one of the finest 
plants in the world. 

All of New Jersey is awake, and up and 
doing. Every town in the state has an in- 
dependent plant and they are giving good 
service. Fine plants have been installed at 
Rochester and Albany, which, we under- 
stand, are giving good service from the 
Hudson to the Mohawk Valley. The 
United Telephone Company of Pennsy]- 
vania covers the southern portion of New 
York state. The Maryland Telephone and 
Telegraph Company has a splendid plant 
at Baltimore, and the chain of independent 
companies stretches south along the At- 
lantic to the Gulf of Mexico. New York 


Vol. 38—No. 25 


city, the metropolis of our land, has awak- 
ened from her lethargy and we are prom- 
ised in the very near future a thorough 
and complete service. The New England 
States are falling in line and new plants 
are being constantly installed and some 
very good ones are already in operation. 
Boston, the hub of the universe, already 
has a finely installed system and is en- 
larging and perfecting it. So we say to 
our friends from the west of the Alle- 
ghenies that there is something doing in 
the independent telephone world east of 
the Alleghenies. While local plants have 
been successfully installed everywhere, 
everywhere where installed, except in the 
very few isolated instances, we are beating 
our older rival on the general average at 
least of three to one. I predict that in a 
very short time the territory east of the 
Alleghenies in Pennsylvania, my native 
state, will have more independent tele- 
phones than the Bell has in the same state, 
both east and west of the Alleghenies. 
Now, while we are quite long on local 
plants we are yet a little short on toll lines, 
but we are trying to remedy this as fast 
as possible. Already the Inter-State Tele- 


phone and Telegraph Company has built 
lines in the east portion of the Sate of 
Pennsylvania, connecting up the entire 
eastern portion of the state with some 14,- 
000 telephones, and has its terminal facing 
New York city at Trenton, and traveling 
along for 20 miles along the outer edge of 
Philadelphia, ready to jump in and con- 
nect with the first telephone installed 
there. They connect at Trenton with the 
lines of the State Telephone Company of 
New Jersey, that extends from Trenton 
to Jersey City. The Inter-State is am- 
bitious and willing, ready to contract with 
and extend its lines to exchanges wherever 
needed, ready to cross the Alleghenies and 
make the chain complete that shall unite 
the West with the East, a grand telephonic 
brotherhood; but to do this successfully 
they must have the contract of all the in- 
dependent companies along their pathway, 
as well as their encouragement and g 
will. The difficulty with the toll-line 
question, and the obstacle that has so far 
retarded its progress, is found in the in- 
herent selfishness of humanity. We have 
too many companies ambitious to control 
the toll-line situation in the East, and it 
will take a little time to reconcile the dif- 
ferences and brush away the selfishness. 
All this we hope will take care of itself, 
because we believe that the fair-minded 
men can meet and agree on what is 
mine and thine in regard to the terri- 
tory, and having so agreed they can 
pool their interests and bury their differ- 
ences. We can not afford to fight among 
ourselves ; we should try to remember that 
we have a resourceful business foe to op- 
pose our every forward movement, and 
that we must stand together if we would 
deserve success. 
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RAPID TELEGRAPHY.* 
BY WALTER P. PHILLIPS. 


Up to the present time the automatic 
systems of telegraphy have belonged to 
that class of inventions in which more 


- money was invested than has ever been 


taken out. There are those, of course, 
who will contend that the Wheatstone sys- 
tem has certain advantages, but when 
everything is summed up and a balance is 
struck, it is doubtful, as I view the matter, 
whether the introduction of that exquisite 
system has led to any real progress, as far 
as American telegraphy is concerned. A 
great deal has been claimed for this sys- 
tem in former years, in England, but re- 
cent reports show that it has lost ground 
there of late, while in the United States it 
cuts no important figure. 

But whatever may be said against the 
Wheatstone system as a factor of value 
in these high-pressure days of instantan- 
eous communication by telephone as well 
as by telegraph, the fact remains that it 
is far ahead of the many other automatic 
systems which have come into competition 
with it during the past 25 years. For that 
reason a brief description of it may be of 
interest. 

The apparatus consists of a device called 
a perforator, a transmitter of most in- 
genious construction and an ink recorder. 
It is the mission of the perforator to make 
a series of dots in horizontal lines ; of 
the transmitter to so distribute these dots 
into the line as to transform them into 
the dots and dashes comprising the tele- 
graph alphabet; and of the inking mech- 
anism to record them in a perfect manner, 
easily read and transcribed by the copyist 
at the receiving end of the line. The per- 
forator consists of a set of five metal tubes, 
or punches, encased in a box within which 
is placed the mechanism by which the 
punches are operated. This perforator, 
like everything connected with the Wheat- 
stone system, works perfectly. It has 
three keys which are depressed by the 
Operator, who usually uses for this pur- 
pose rubber-tipped mallets—one in each 
hand. Sometimes perforators are sup- 
plied with a pneumatic arrangement ren- 
dering it unnecessary for the operator to 
more than touch the keys, which action 
Opens a valve connected with air tubes and 
a piston, influenced by the air pressure, 
perforates the paper, instead of its being 
done by main strength as is the case when 
struck by the mallets. 

Besides the two horizontal lines of dots 
Which pass through the transforming 
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* Abstract of paper read before Railway Telegraph 
Superintendents, June 2, 1901. 
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mechanism by which they are changed to 
dots and dashes, there is a third line of 
fine dots—about 120 to the foot. These 
dots are placed between the other two and 
are used as a means of feeding the per- 
forated tape through the transmitter, 
which not only handles it in a marvelous 
manner, but, by another ingenious con- 
trivance, it sends “reversals,” thus clear- 
ing the line of the static charge by a con- 
stant alternation of a current from the 
opposing poles of the battery. The Wheat- 
stone recorder does not differ essentially 
from other inking mechanisms, but it is 
more elaborate, more accurate and in every 
way superior to everything in the same 
line that has ever been produced. 

There may be countries where the tele- 
graphing public is willing to have its mes- 
sages delayed more or less, but in the 
United States people will not submit to it. 
In other countries the public may not 
know what goes on inside the sacred pre- 
cincts of the telegraph operating rooms, 
but in this broad land of freedom, every 
man who does much telegraphing makes 
it his business to know all about the 
modus operandi of handling telegrams, and 
there are but very few of them to-day who 
do not know by its ear-marks whether a 
message reaches him by the Morse system 
or the Wheatstone. The first is well un- 
derstood to be a method synonymous with 
the greatest possible alacrity and accuracy, 
while the latter is viewed askance and ac- 
cused of being slow and incorrect. That 
there is an initial delay in perforating 
the slips is undeniable and many more 
errors are made in transcribing the tape 
by eye than in receiving the words by 
sound. All of this means a slow service, 
and is so well understood outside of the 
telegraph offices as well as inside of them, 
that cases are known where the falling off 
in the business of a company using the 
Wheatstone and the corresponding increase 
in the business of a company which oper- 
ated the Morse system was so great that 
the former had to be permanently aban- 
doned and the Morse system restored in 
order to regain the business which had 
gone over to the enemy. 

Within very recent years the automatic 
telegraph in its original form has practical- 
ly been discarded in favor of the primitive 
Morse which is by. common consent the 
simplest and fastest system in the world. 
An attempt has been made to hasten this 
system by devices known as the Phillips- 
Morse automatic telegraph. This is a 
very unpretentious affair, using the Morse 
key for the preparation of an embossed 
tape which, without the slightest delay, is 
passed through a transmitter and over the 
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line at a high rate of speed. The signals 
are received, at the remote station, on a 
recording apparatus which furnishes an 
embossed slip from which, when passed 
through a reproducer, the words as orig- 
inally written by the sending operator are 
reproduced on a sounder and taken down 
with a pen or a typewriter by sound. 

Mr. William B. Vansize, in a paper pre- 
sented at the 150th meeting of the Amer- 
ican Institute of Electrical Engineers, 
in January, 1900, said: “What telegraph 
officials really need is the simplicity of the 
Morse system combined with increased 
speed of transmission and economy of time 
between the transmitting customer and 
his addressed correspondent. Up to the 
present time nothing has surpassed the 
Morse for this purpose.” And it is ex- 
tremely doubtful if anything ever will. 
I believe, however, that the Phillips-Morse 
automatic telegraph can handle business . 
as quickly as the Morse and that it will 
economize time on the wire. Not that it 
will handle millions of words in no time, 
like the systems that have been regularly 
brought forward and which promptly 
slipped from the experimental stage to the 
limbo of unutilized things, but it will 
achieve in its field the triumph of mak- 
ing two, if not three, blades of grass grow 
where only one grew before. And that is 
something, whereas the attempts of those 
who aimed to revolutionize the original 
methods have ended in absolutely nothing. 

I have a very wholesome respect for the 
man who attempts something within the 
range of reason, and such a man is Donald 
Murray. He has entered a field that is 
almost alluring. It was not very long 
after the invention of the Morse telegraph 
that inventors began striving to achieve a 
telegraph that would deliver its messages 
in Roman characters. Royal E. House 
invented a printing telegraph away back 
in the fifties; Hughes invented one not so 
good, and, afterwards, George M. Phelps 
combined the two and produced a really 
beautiful machine which came to be 
known as the Phelps motor. Edison inter- 
ested himself in the stock ticker, and, as 
far as short-distance printing telegraphs 
went, we had made progress 20 years ago. 
But what was needed was an automatic 
page printer that would work on long 
circuits and Mr. Murray seems to have 
come nearer to attaining this ideal than 
any one else. The Murray system involves 
the use of a perforated slip which is pre- 
pared on a machine which to all intents 
and purposes is a typewriter. This per- 
forated slip is passed into the line at a 
moderately high rate of speed, and the 
pulsations caused by it produce a per- 
forated slip at the remote station, which, 
when applied to a specially arranged type- 
writer, causes it to print in Roman letters 
that which was originally perforated at 
the sending station. There are some nat- 
ural obstacles to be overcome before this 
system can be made a great and enduring 
success, but it is full of promise. 
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Electrical 
Patents 


Mr. G. Marconi has just obtained a patent 
on improved apparatus for wireless teleg- 
raphy, the principal feature of the im- 
provement residing in means whereby the 
oscillations from a transmitting station 
may be localized'as desired at any selected 
receiving station or stations. Novel mech- 
anism is employed which greatly increases 
the efficiency of the system. Heretofore 
each station has been provided with a sin- 
gle aerial conductor for receiving or 
transmitting electrical oscillations. Mr. 
Marconi, however, has discovered that the 
communication of signals may be greatly 
facilitated by the employment at each 
station of two aerial conductors insulated 
from each other, and to which may be 
connected conductors leading directly or 
through a transformed circuit to a spark 
producer or other source of electrical os- 
cillations, or to @ coherer or like instru- 
ment influenced by such oscillations. 
Another discovery, covered by the patent, 
is that advantageous results are attained 
by the inclusion in the aerial circuits at 
both the transmitting and receiving sta- 
tions of inductance, preferably employing 
(especially at the transmitting station) 
coils capable of wide variations of self-in- 
duction, whereby the resonance of the in- 
ductances at the transmitting and receiv- 
ing stations can be harmonized, and the 
receiving apparatus caused readily to re- 
spond to the oscillations sent from the 
transmitting station. “The aerial con- 
ductors at both stations may be disposed 
in any suitable way, care being taken, 
however, ‘thoroughly to insulate them 
from each other. The preferred form 
shown by the inventor consists of an inner 
and an outer conductor. | The inner con- 
ductor may be simple or compound, such 
as a metallic tube or a cable, and the second 
may be in the form of a tube surrounding 
the first-named, but thoroughly insulated 
therefrom. Instead, however, of this ar- 
rangement, the two conductors may be 
separated and arranged side by side. One 
of these double conductors is erected at the 
transmitting station and one or more at 
the recciving station. One of the con- 
ductors at the transmitting station is con- 
nected to one terminal of an induction 
coil, capable of giving electric sparks, and 
said terminal is also connected to the 
earth. The other terminal of the induc- 
tion coil is connected to the other conduc- 
tor. An inductance coil of variable in- 
ductance is connected with either one of 
the two conductors at each station, and 


ELECTRICAL . REVIEW 


when the conductors are of concentric 
form, the inner one is connected with the 
earth. At the receiving end an inductance 
coil is provided in series with either of the 
two conductors, and preferably with a 
similar earth connection to one of them, 
and a suitable form of sensitive tube or 
other Hertz wave-receiving device is lo- 
cated between thé-two conductors and the 
associate inductance cail. A telegraphic 
relay or other receiving device for record- 
ing the messages is likewise used. In em- 
ploying the invention to localize the trans- 
mission of intelligence to one of several re- 
ceiving stations, the following procedure 
is employed: At the transmitting end the 
inductance is one that may be varied over 
wide limits, while the receiving stations 
have coils of fixed inductance suitably se- 
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lected. Therefore, if the inductance coil 
at the transmitting station has its induc- 
tance varied until the electrical system 
composed of the aerial conductors and the 
associate inductance coil is in resonance 
with that of one of the receiving systems, 
that one alone of all the receiving systems 
responds, provided that the distance be- 
tween the transmitter and the roceiver is 
not too small. In this manner, by systematic 
trials, each receiving instrument can be 
adjusted to respond to the transmitter 
when the inductance of that transmitter 
has a value corresponding to the particular 
instrument which is to be affected. 

The Rentgen Society. 

The second regular meeting of the 
Rentgen Society of the United States 
will be held at Buffalo, N. Y., at the Uni- 
versity of Buffalo, on September 10 and 
11, 1901. The programme will be mailed 
about the middle of August. Those desir- 
ing information are requested to commu- 
nicate with the secretary, Dr. J. Rudis- 
Jicinsky, Grand Rapids, Mich. 
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Germany and Holland are planning to 
lay a new cable to connect with the Dutch 
East Indies. 
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Another ,fiift te the American Insti- 
tute of Blectrical Engineers. 


On June 14 Mr. Andrew Carnegie gave 
to the American Institute of Electrical 
Engineers the sum of $6,880.28, this being 
an exact duplicate of the total cost of the 
Latimer Clark library, which was lately 
presented to the Institute by Dr. S. S. 
Wheeler. The objeet of Mr. Carnegie's 
gift is to provide for the housing, cata- 
loguing and completion of the Wheeler li- 
brary. | 

Mr. Carnegie was approached on this 
subject some time ago and his interest in 
it greatly aroused. When he heard that 
Dr. Wheeler had bought the Clark library 


he was so much pleased to learn that the 


Institute possessed a member who would 
make such a gift, and one who would seize 
so quickly upon opportunity for aiding 
it, that he agreed at once to duplicate the 
He said that he was greatly 
impressed by the good werk that the In- 
stitute was doing and, int the presence of 
the committee that called upon him, he 
turned to his secretary and said that he 


- wished him: to see that in the various Car- 


negie industries only electrical engineers 


who were members of the Institute should 


be employed. 

It is believed as sincerely as it is hoped 
that the effect of these two gifts will be 
greatly to extend the usefulness of the 
Institute and to awaken a further enthu- 
siasm for its work. Its membership is 
growing at a very satisfactory rate and it 
bids fair, before long, to become the most 
important of the various engineering s0- 
cieties in this country. 


Artificial Electric Fountains. 


An Italian contemporary describes at 
some length the artificial electric foun- 
tains which M. G. Trouvé has lately erect- 
ed. He uses glass beads, rice, small cellu- 
loid balls or other round or variously 
shaped small solid bodies, and a jet of air, 
blown by a centrifugal pump, as a means 
for keeping them in motion. When these 
objects are projected through a jet in the 
usual way by the stream of air and illumi- 
nated, magnificent effects, comparable to 
those of the electric fountain, may be pro- 
duced. As the apparatus required is small 
and the material is used over and over 
again it is believed that some use will be 
found for these beautiful playthings in 
luxurious interiors and possibly for stage 
or other spectacular decorations. The color 
and illumination, as well as the shape and 
arrangement of jets, can, of course, be 
varied as easily with fountains of rice or 
glass beads as with fountains of water. 
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The American Electric Telephone Com<- 
pany’s Pan-American: Exhibit. 

In the accompanying illustration is 
shown the handsome exhibit of the Ameri- 
can Electric Telephone Company, Chicago, 
situated in the northeastern corner of the 
Electricity Building at the Pan-American 
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board are interesting additions to the ex- 
hibit. l 

Included in the exhibit are five 100-line 
Burns combined heat coils, lightning ar- 
resters and terminal heads. This appara- 
tus, on account of its exceeding compact- 
ness and simplicity, has attracted consid- 
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Exposition. The structure is in the form 
of a half-octagon, giving excellent oppor- 
tunity for displaying the exhibits con- 


tained init from all positions of observation. 


The roof is supported by a colonnade of 
Corinthian columns, and upon it is a roof 
garden where hospitable provisions for the 
comfort and recreation of visitors are pro- 
vided. The more prominent features of 
the exhibit are a standard power switch- 
board furnished with the company’s cen- 
tral energy system and provided with am- 
meter, voltmeter, detector switch, over and 
underload switches, main line and battery 
switches and starting rheostats, the whole 
mounted on a slab of highly polished 
Tennessee marble. A dynamotor of 1.5 
kilowatts capacity of the direct-coupled 
type, transforming from 500 volts and 3 
amperes to 60 volts and 25 amperes, is 
also shown. Near the same piece of ap- 
paratus is situated a current interrupter 
§iving an alternating current of 500 volts 
at 900 revolutions per minute. 

Among other interesting exhibits is a 
100-line Bell style switchboard, finished in 
quarter-sawed hard oak, giving what is 
claimed to be the highest rapidity of opera- 
tion and great perfection of service. A 
300-line metallic cross-connecting board 
and a 100-line American express switch- 


Fic 1.—WALL SET FOR INTERIOR WORK. 


erable attention at the exposition. The 
smaller parts and accessories going to 
make up the various lines of telephone 
manufactures of the company are shown in 
glass-covered cases. The new receivers, 
made without binding-posts, are shown 
here with all their parts. 
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A multiple switchboard made by the com- 
pany is displayed in sections, showing its 
mechanieal construction, and is designed 
for magneto call, common battery or cen- 
tral energy systems. Station instruments 
for these varieties of service are also ex- 
hibited in large number, no less than 
twenty-six distinct patterns being shown. 
The telephone set finished in antique oak, 
which is shown -in this exhibit, is a re- 
markable exemplification of how success- 
fully the decorative arts can be applied to 
the commonest objects of utility. Its de- 
sign and construction were made under the 
supervision of Mr. S. J. Bear, general 
western agent of the American company, 
who is also in charge of the exhibit. 
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Some New Telephone Apparatus. 


The illustrations herewith represent 
some varieties of telephone apparatus late- 
ly designed by the Haines & Noyes Com- 
pany, Chicago, for a variety of different 
uses. In Fig. 1 is shown-a- wall, set in- 
tended for interior use in. hotels, “apart- 
ment buildings, residencés and private 
plants, which combines a number of in- 
teresting and novel features. In the illus- 
tration the instrument is shown furnished 
with a single-gong bell, but, if desired, a 
buzzer can be used in place of this. The 
receiver is of the bipolar type and the 
transmitter is built in a cast brass shell of 
great strength and solidity. 

Fig. 2 shows an intercommunicating 


© wall telephone arranged for 10 stations. 


Fic. 2.—INTERCOMMUNICATING WALL SET. 


The operation of this instrument is ap- 
parent at a glance. It is stated that it 
makes no difference in what hole the plug 
has been left last, as any number may be 
called up immediately. All of the con- 
tacts on the hook are of platinum and the 
instrument is built with great solidity, 
as the illustration shows. 
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The General Electric Company at the 
Pan-American Exposition. 

The General Electric Company has a 
comprehensive exhibit occupying the 
northwest corner of the Electricity Build- 
ing. The principal feature of the exhibit 
is, of course, the 5,000-horse-power-trans- 
former plant which transforms all of the 
current used by the exposition company in 
the lighting scheme of the building and 
thegrounds. This transformer plant, which 
is practically a typical modern substation, 
occupies an important position among the 
various features of the exposition. 

This company has confined itself to ex- 
hibits presenting a few of the most novel 
and recent developments in the practical 
field, showing such apparatus and ap- 
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pliances as have been perfected in the last 
few years and become recognized as of real 
importance commercially. 

One of the features of special interest 
in the exhibit is a complete installation 
of its series alternating enclosed arc light- 
ing system by means of which the entire 
interior of the Electricity Building is 
- lighted. Niagara power is taken from the 
transformer plant in the company’s space 
and used to operate a synchronous motor 
which.is belted toa -100-kilowatt, revolv- 
ing-feld, _ alternating-current generator 
and exciter combined. This generator 
furnishes current for the standard 75-light 
constant-current transformer, which oper- 
ates two circuits of 35 enclosed arc lights 
each. This installation is complete with 
standard switchboard panels and is a 
most interesting illustration of the prac- 
tical operation of this modern system. 

The compensated type of generator, 
which is one of the company’s most recent 
productions in the development of alter- 
nating-current apparatus, is so connected 
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that it illustrates the interesting fact that 
this machine automatically maintains ac- 
curate yoltage regulation under all the 
varying conditions of inductive and non- 
inductive loads. 

The C. R. regulator is placed in the 
primary circuit of the transformer and is 
used to illustrate in a very practical man- 
ner the use of this form of regulation. 
Thus the most modern method of generat- 
ing and controlling alternating current 
is shown in practical operation. While 
referring to the compensated type of al- 
ternator, it is of interest to examine the 
200-kilowatt generator of this class which 
is exhibited. It is unique in design; it is 


a 36-pole machine of the revolving-field — 


type and has an exciter mounted on the 


pillow block operated from the generator 
shaft by gear and rawhide pinion. This 
machine illustrates a construction which 
has been successfully used on large ma- 
chines of different capacities with consid- 
erable success. It is designed for direct- 
coupling to the engine shaft, but is here 
shown with the separate pillow block 
where the engine bearing would ordinarily 
be. The series alternating system attracts 
a great deal of attention and in order to 
thoroughly illustrate the operation of 
these transformers the company has in- 
stalled a small transformer having glass 
sides to permit full examination of the in- 
terior of the transformer while in opera- 
tion. This small transformer operates 
two or three are lights and series incan- 
descent lights on the same circuit—thus 
illustrating the flexibility of this system 
which permits the use of arcs and incan- 
descents in series. 

One of the most interesting of the mod- 
ern developments in lighting is the series 
incandescent street system which is shown 
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in practical operation by means of a small 
reactive coil with the series incandescent 
lamps mounted on a panel beside it. 
These lamps may be cut out by means of 
small switches, thus enabling one to watch 
the operation of the reactive coil and the 
effect on the other lamps remaining in the 
circuit. 

Visitors looking for information on arc 
lamps find a most interesting and novel 
display. This comprises a group of stand- 
ard interchangeable type are lamps, ar- 
ranged with glass casings surrounding 
the mechanism and very dense inner 
globes, which permit a full examination of 
the arc without any strain on the eyes. 
By this arrangement, the lamp may be 
turned on and off and the entire working 
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of the lamp mechanism may be observed 
under various conditions of the arc. These 
lamps form an interesting group in them- 
selves, as they show to what extent the 
interchangeable idea has been carried by 
this company in arc lamp manufacture. 
There are shown three multiple lamps for 
110 volts alternating and direct current 
and 220 volts direct current, respectively ; 
and three others for series alternating, 
series direct constant current and 500-volt 
railway work. All of these lamps use the 
same outer and inner globes and each 
of the two groups mentioned is so nearly 
similar in construction as to convey the 
impression to the layman that they are 
alike. As a matter of fact, the difference 
between these lamps is only in three or 
four parts, which are in themselves inter- 
changeable. The development of enclosed 
arc lighting has been carried into the con- 
stant direct-current field. For this work 
a very popular machine is undoubtedly 
the large type Brush are generator with 
multiple circuit attachment, by means of 
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which a number of different circuits may 
be operated from one machine—one of 
these machines of 125 lights capacity is 
exhibited. 

Visitors looking for information on 
electrical railway motors will find here an 


actual working example of the train con- 
trol system of this company with two Gen- 
eral Electric 66 railway motors and con- 
trollers representing all the apparatus re- 
quired for operating a single car by the 
company’s system of train control. It il- 
lustrates in a practical manner the fact 


wire which is actually installed with var- 
ious line material made by this company. 
An interesting fact is here illustrated that 
when the motors are running at full speed, 
the trolley may be pulled down and then 
when the electric brakes are thrown on the 
wheels come immediately to a standstill, 
thus showing that these brakes work in- 
dependently of the trolley circuit. 
Electric air compressors are now being 
used by so many roads that this company 
now manufactures them and has shown.a 
standard type, known as C. P.-12, oper- 
atively connected. The fact that com- 
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ing part of the company’s exhibit. There- 
fore, this company has made a special ex- 
hibit of switchboard appliances on blue 
Vermont marble panels conforming in de- 
sign to the standard switchboards. This 
contains samples of each of the various 
types of measuring instruments made by 
this company with recording wattmeters, 
frequency indicators and other notable ap- 
pliances of recent development. There are 
switches and circuit-breakers of various 
designs for high and low-tension work, 
and an oil break switch being arranged so 
that the fullest examination may be made. 
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that this system applies equally well to 
one car or to several in one train. The 
company’s sectional third-rail system is 
also fully illustrated by an actual installa- 
tion of contact rails and sectional switches. 
The contact shoes are so mounted on 
small wheels that they may be moved 
along the rails and the various conditions 
of the operation of this system fully un- 
derstood. 

One of the popular features of the 
Electricity Building is the four-motor car 
equipment with electric brakes shown in 
this space. Two standard trucks for each 
electric car are shown supporting a plat- 
form on which are supported all of the 
devices of a standard car equipment. The 
trucks are operated by four General Elec- 
tric 67 58-horse-power motors, with elec- 
tric brakes. These are operated by two 
B-19 controllers located one at each end 
of the frame on the trucks. Current is 
taken from a section of grooved trolley 


pressed air is so useful for cleaning about 


car houses is practically illustrated in the 
space, where this method of cleaning and 
dusting is used. 

The latest form of railway motors of 
various capacities manufactured by the 
company is also shown in its space. 
The wide use of standard appliances has 
necessitated the development of a wide 
range of instruments, switches, etc., for 
use on switchboards of all classes of elec- 
trical work and it has made a most in- 
teresting exhibit of this material. Of 
course, the large switchboard in the trans- 
former plant, comprising of both high and 
low-tension panels with the oil-break 
switches, is of exceptional interest, but 
this switchboard being in service during 
all the open hours of the exposition, ren- 
ders it difficult for visitors to inspect the 
fittings as fully as they may desire. The 
same may be stated of the several switch- 
boards for different apparatus in the work- 


One of the company’s new cabinet panels 
is also shown. 

The line of small motors is indicated in 
the display of alternating and direct-cur- 
rent motors for various apparatus, many 
of them being operatively connected to 
machines of various types for household 
and shop use. The exhibit also contains 
a motor-generator set of the type exten- 
sively used for charging automobiles. 

The company furnishes a great deal of 
material for mines; notably, mining loco- 
motives and motors for mining pumps and 
mining hoists. Considerable attention is 
attracted by the 10-ton mining locomo- 
tive shown. This is a standard locomotive 
and of a type widely used, the one shown 
being already sold to the Union Pacific 
Railway, to whom it will be delivered after 
the exposition closes. The hoist and the 
pump are the latest designs and fully 
equipped with the company’s motors and 
controlling deyjces, 
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A Model Telephone Manufacturing 
Plant. 

The business of manufacturing tele- 
phones is not unlike other manufacturing 
industries as they have recently been de- 
veloped, in that it calls into play the serv- 
ice of specialized men and specialized 
machines for the construction of its prod- 
uct; and that factory which, other things 
being equal, shows the greatest degree of 
specialization and standardization makes 
the best and most popular outfit. 

In the accompanying illustrations are 
shown a number of scenes in the factory 
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is done in the room, a portion of which is 
shown in Fig. 2, .wherein the buffing 
lathes are located. 

Figs. 3 and 4 give glimpses of the ma- 
chine room and the switchboard assembling 
room, respectively. Each of these rooms 
is 150 by 50 feet in size. In the former, 
special engine-lathe and punch-press work 
is done, as well ag a large variety of screw 
machine and special machine work, such 


‘as jig drilling and filing and grind- 


Ing. 
Here also are manufactured transmitters 
and switchboard parts which are assem- 
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-elalists trained in skill by long experience 


in this particular class of work. 

The assembling room shown in one of 
the illustrations occupies about one-half 
of the third floor of the factory and has a 
total output of 200 telephones per day. 
From this department the finished ap- 
paratus goes to the shipping room, , where 
it is boxed for shipment or for storage'as 
the case may be. 

In the transmitter and winding depart- 
ment magnets are wound and the trans- 
mitter parts are assembled. In the same 
room also the telephone cords are finished, 


1 —ELECTKOPLATING KATHS. 
8.—AISLE IN MaCHINE Room. 


of the Eureka Electric Company, Inc., of 
Chicago, one of the few companies which 
manufactures telephones in all their parts, 
beginning with the raw material of rough 
boards and castings. The building is well 
situated in the manufacturing district of 
Chicago, and is occupied in its entirety by 
the Eureka company. 

In Fig. 1 is shown a corner of the plat- 
ing room, wherein all of the bright metal 
parts and parts finished in nickel on the 
company’s telephone apparatus are plated 
and finished. Before going to this room 
the parts have to be cleaned of adhering 
dirt and grease, and after leaving it also 
generally have to be polished. This work 
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4.—SWITCHBOARD ASSEMBLING Room. 
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bled in the room shown in Fig. 4. This 
department is the scene of the assemblage 
of the various varieties of switchboards 
manufactured by the company, there be- 
ing five standard varieties with many sub- 
ordinate variations. In the illustration 
switchboards .1n various stages of construc- 
tion are shown. Those who are familiar 
with telephone switchboard work will 
readily understand that in no department 
of manufacture is more exquisite care 
necessary than in handling the numerous 
small parts which go to make up the 
highly complicated structure of a modern 
board. The men in such a department 
have, of necessity, to be experts and spe- 


and this department is naturally one of 
the busiest in the factory. The illustra- 
tion well shows the transmitter assembling 
department in the background with the 
cord finishers at work in the foreground 
to the right. Other illustrations show the 
receiver department and magnet room 
and the stock room wherein is carried a 
general supply of the many varieties of 
stock necessary for such a factory. 

On the lower floor of the building are 
situated the offices of the company and 1m 
the basement is an engine and dynamo 
room equipped with a 500-incandescent- 
light dynamo and engine. This isolated 
power plant runs the whole factory by 
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electric transmission,- making the entire 
establishment self-contained and a single 
producing unit. It is interesting to note 
that for the last three years, or since the 
factory started in operation, none of the 
large force of hands employed in the fac- 
tory has been dropped from the payroll 
for lack of work to keep them busy, but on 
the contrary the number employed has 
steadily increased through this period. 


Report of the Law Committee, A. C. A. 

The Law Committee of the Automo- 
bile Club of America recently issued a 
little pamphlet giving the results of its 
work during the past six months on be- 
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the speed of automobiles in their respective 
districts. In the pamphlet the law is 
analyzed and its different sides contrasted, 
besides which the automobilist is acquaint- 
ed with his rights and duties under the 
new law. 


The Cost of an Elevated Electric 
Railroad. : 


A report from Philadelphia, quoting 
one of the group of banking interests re- 
garding the cost of installation, equip- 
ment and maintenance of an elevated elec- 
tric road, says: 

“We had one of the best firms of en- 
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Electric Baggage Cars in New York. 


It has been announced by the New York 
Electrical Vehicle and Transportation 
Company, through its president, Mr. 
Henry Sanderson, that a new parcel 
delivery system will be accomplished — 
soon by the introduction of electric trol- 
ley baggage cars which will be run over 
the lines of the Metropolitan Street Rail- 
way Companv in the boroughs of Man- 
hattan and Bronx. Arrangements have 


- been completed by which the Electric Ve- 


hicle company obtained control of the 
recently organized Metropolitan Express 
Company, which had a contract with the 
Metropolitan company for running ex- 
press cars over its trolley lines under con- 


5.—TRANSMITTER AND CornD DEPARTMENT. 
7.—MaGNETO ASSEMBLING Room. 


half of the rights of automobilists. The 
first work of the committee was done in 
securing the passage of the Gasoline on 
Ferries Bill, which amended the United 
States statutes governing the carrying of 
gasoline on ferries or other harbor ves- 
sels. After that bill was passed the com- 
mittee devoted its attention to heading 
off hostile legislation in New York state 
by the adoption of the amended Doughty 
bill, known as the Automobile Liberty 
Bill, for securing uniform legislation 
throughout the state with respect to the 
minimum at which local courts may fix 


R —CORNER OF RECEIVING DEPARTMENT. 
8 —CONSTRUCTION SUPPLIES STOREROOM. 
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gineering experts in the country figure for 
us, within a year or so, on the cost of 
building an elevated road in Philadelphia, 
and the estimate for the structure and 
full equipment with third-rail electric 
system was $2,000,000 per mile. This did 
not include property damage claims. Un- 
doubtedly one could be built for less, but a 
plant like Manhattan would not suit mod- 
ern requirements. Capital might be in- 
terested in an elevated line in Philadel- 
phia, but we made up our minds we did 
not want to undertake it. Excepting Man- 
hattan, which has a peculiar advantage in 
geographical location, for long-distance 
travel, a receivership has been the expe- 
rience of the elevated lines.” 


ditions that would not interfere with the 
regular passenger car service. These cars 
are to be run over the lower avenues of 
the city after nightfall, when the various 
thoroughfares are not congested with 
traffic, and will be equipped to use the 
same underground current, and also to 
connect with the Union Railway Com- 
pany’s lines in the Bronx, where the over- 
head trolley system prevails. It has thus 
been found possible to devise an express 
delivery of baggage and parcels from the 
incoming railroads, from the department 
stores, and other sources of supply. Al- 
ready 10 express cars are ready to run 
over the trolley lines until the new or- 
ganization is complete. 
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BELL METHODS.* — 
BY E. B. FISHER. 


One of the most serious criticisms I have 
had occasion to suggest as to independent 
telephone companies is their lack of sys- 
tem, their lack of carefully analyzing con- 
ditions and experiences and their making 
systematic deductions therefrom. They 
have engaged in the telephone business, 
in too many cases, much as the original 
Bell corporation did, and have been learn- 
ing from sad personal experiences, rather 
than from profitable observation of what 
had already been “threshed out” in the evo- 
lution of the Bell system. It is highly es- 
sential, now that the independent systems 
are becoming larger, more complex and 
intimately related with each other, that 
thorough system shall obtain; that first- 
class construction shall be the rule rather 
than the exception; that uniformity of 
practice in the manner of toll service, in 
the division of revenue arising therefrom, 
shall obtain; that those conducting the 
business shall exchange experiences, thus 
enabling all to learn of mistakes and avoid 
them, and to secure the advantages of im- 
provements that may be devised. The ex- 
changes of the Bell company throughout 
the country have for years enjoyed this 
interchange of opinion and experience, and 
through the manifest advantages of such 
interchange have avoided many difficul- 
ties and secured many betterments. We 
can and should copy this feature. We 
should meet each other frequently, in- 


dividually and collectively, should keep in | 


touch with each other by correspondence 
as well as over the wires—when we hear 
of a good thing, let our neighbors know of 
it; when we discover perils or uncomfort- 
able conditions, warn our friends. The 
Bell, in a sense, although composed of 
many subordinate companies, has been 
one family. We can retain our individual- 
ity, maintain our ambition to be the first 
in our chosen sphere of action, and still 
remember that we are a part of a family. 
Some have been inclined to suggest that 
our friends of the Bell company had too 
much system. As the business develops, 
it begins to appear that too much system 
is less expensive and less foolish than too 
little. If the managers and operators of 
independent plants shall more carefully 
and fully analyze the cost of conducting 
their business in the different departments 
and the results therefrom, many errors 
will be avoided and the ledger balance on 
the right side will unquestionably grow. 
In systematizing business we have much 
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to learn from Bell methods. We should 
gain this knowledge and improve on it. 

I well remember when, a little more 
than six years ago, we began canvassing 
in Grand Rapids, Mich., to secure the 
moneys with which to build the plant of 
the Citizens’ company and for patrons of 
the same, the many stories which were 
afloat among our people as to our business. 
It was confidently asserted by representa- 


- tives of the Bell interest in our city and 


state, that we never would build a tele- 
phone plant—indeed, that we had no in- 
tention of so doing and were only trying 
to make money by being bought out. Even 
after we had actually begun to install tele- 
phones, those who had given us contracts 
were prompted to bet that we never would 
give service. There were infringement 


suits which may have been really expected _ 


to put a quictus on our enterprise, but 
these did not any of them succeed—it 
scarcely seems possible that some of them 
could have been expected to. 

We have been giving service for more 
than five years and the company which 
was then organized with but $100,000 
authorized capital, has grown until it has 
to-day in service more than one-half as 
many telephones as the Bell had in the 
entire State of Michigan but five vears ago, 
and has an authorized capital well toward 
one-half what the Michigan Telephone 
Company then had. And yet to-day sim- 
ilar predictions and commentaries upon 
like enterprises, even in Michigan as well 
as other states, are indulged in by our 
neighbors. Officials of the Erie company 
have informed the public through the 
press within a few weeks that the new 
independent plant will never be built in 
Detroit; that the People’s company in 
that city never will give service. When, 
in your respective localities, the Bell re- 
sorts to such methods to dissuade the pub- 
lic from patronizing them, to persuade 
them that you are not intending genuine 
business, you can comfort yourself with 
the fact that you are not singular in this 
experience, and you can point to results 
in other localities, and say to your friends, 
“It is an old story, and no trucr here than 
it has been elsewhere.” 

If you get started with service and you 
find that your patrons receive circular 
letters suggesting that the Bell is owner 
of letters patent “steen hundred thousand 
and steen,” and that all who use the inde- 
pendent apparatus infringe such letters 
patent and are liable to prosecution for 
using the same, do not flatter yoursclf 
that in this method the Bell company 


‘is distinguishing you beyond other inde- 


pendent companies, Such things have 
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been done repeatedly You have yet to 
hear of a subscriber who has been so 
prosecuted, and you can very safely guar- 
antee your patrons against any damage 
that may be awarded by any court under 
such suits, and that you will pay all costs 
for defense. If you should find that the 
Bell company, which has frequently in- 
formed the people in your community 
that their former rates were the lowest 
they could afford to make for their service 
in your locality, has, upon the develop- 
ment of your competition, resorted to free 
service, or much less than cost rates in an 
effort to destroy you, do not be fearful 
that such practice can really damage your 
company; do not imagine that you are 
enduring an experience novel in the tele- 
phone business. Do not, for a minute, 
when the Bell resorts to this method at- 
tempt to meet competition by establishing 
like rates, or lower rates, for your own 
service. Begin the education of your peo- 
ple; take them into your confidence; tell 
them the truth about your business and 
its results; insist upon a fair profit, upon 
reasonable returns on the actual invest- 
ment, after giving good service, and you 
will find the people ready to pay your 
price rather than to get absolutely free 
service from the competitor. Do not re- 
sort to other tactics, because there can be 
but one result from such procedure. The 
company which shall reduce its rates be- 
low a reasonable point in a struggle with 
the Bell company is doomed the moment 
it shall do so. 

What do you think of party-line serv- 
ice? One of the methods of the Bell com- 
pany, in its efforts to mect the lower rates 
of independent telephone companies, has 
been to introduce, quite largely, party-line 
service with important reductions in rates 
for such service. Has it been successful 
where you have observed it? Is it a serious 
menace of the competitor? Of course, we 
know that the new president of the Central 
Union and the Chicago Telephone com- 
panies, who still retains his position at 
the head of the Pacific Coast company— 
all Bell—is a staunch advocate of this sort 
of service. He is a gentleman of extended 
experience and wide observation in tel- 
ephony, and for that reason his opinion 
is not to be lightly dismissed, or treated 
with indifference. We are this morning 
discussing Bell methods in the hope that 
we may learn from them and profit from 
either accepting or avoiding their exam- 
ple. My own observation has been that 
party-line service is largely “ a snare and 
a delusion” where given in city exchanges, 
and is not a competition that we need fear. 
It is evident that no devices have yet heen 
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invented which will permit more than 
two parties to use the same line at the 
same time, so when any pair on the party 
line holds the line, others must wait. 
Should this sort of service be generally 
used, the difficulty of securing your own 
line and of getting connections with other 
parties on similar lines is manifestly very 
greatly increased. We all know how im- 
patient the average telephone user is to 
get service the moment it is wished—you 
have known subscribers ready to swear 
that the girl kept them waiting two min- 
utes for a connection when it was not to 
exceed 20 seconds. I do not believe that 
you will be compelled to resort to party- 
line service to meet this method of the 
Bell competition. The B. W. C. service 
which was expected to work wonders three 
or four years ago is not very generally 
popular. . 

No discussion of recent Bell methods 
would be useful if we did not consider 
minute rates for toll service. What is 
your observation on this topic? The high 
authority from the Pacific coast who is try- 
ing to stifle competition in the Central 
Union territory and to prevent it in 
Chicago, who is, indeed, regarded as a 
possible head of the American Telephone 
and Telegraph Company, is the father of 
the minute-rate service. He scts great 
store by his scheme and has secured its 
adoption in considerable territory outside 
of that which he controls. We, in the 
Michigan territory, find it one of our 
competitors, and have not quite made up 
our minds as to its present and probable 
effects. However, on general terms, it is 
fair to state that it is causing considerable 
friction and dissatisfaction. The average 
telephone user is ready to affirm that he 
has not used the service so long as he has 
been charged for. He considers himself 
a victim of overcharge, and believes that 
the minute rate is intended to thus in- 
crease the fees of the telephone company 
which he was inclined to believe were al- 
ready quite large enough. If the average 
business man, on a long-distance connec- 
tion, can actually accomplish his conversa- 
tion in a single minute, it strikes me that 
at the price for one minute's connection 
the line can not earn enough; for we all 
know that quite as much time heretofore 
has been spent in getting two parties to 
talking as is occupied with their conver- 
sation. Now, if the time for securing con- 
nections can not be reduced and the time 
of using is reduced, with theoretical reduc- 
tion of pay, service would be less profit- 
able to the companies than on the three 
or the five-minute basis. If the average 
subscriber is expected to use the line on 
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a three or five-minute basis, why not make 
rates upon that theory? That would be 
fair to both company and patron, and 
secure the desired revenue, even if but one 
minute should actually be used. The pur- 
pose of this paper, as before stated, is to 
set you to talking about your mutual ex- 
periences and to induce discussion rather 
than to state conclusions. 

In Michigan our neighbors have taken 
a new departure within the last few weeks. 
Formerly they refused to admit that any 
other apparatus than the Bell could be 
successfully used in telephone service. 
The sub-companies of the parent company 
were supposed to have a hard and fast con- 
tract forbidding the use of any other ap- 
paratus and forbidding connections with 
any other apparatus. Latterly, the Mich- 
igan Telephone Company have been at- 
tempting to secure, in a few instances, toll- 
line alliances with companies formerly 
built and still continued, as far as ex- 
changes are concerned, as independent 
companies. The Michigan company has 
said, in effect, to such companies: Keep 
vour local exchanges, even your own toll 
lines; take control of the exchange busi- 
ness in your locality, but enter into a con- 
tract for toll connection outside vour ter- 
ritory through the Bell system; it will give 
you equal percentages on originating 
business to those you have heretofore en- 
joyed and provide you with more extended 
and superior toll-line facilities. This late 
Bell method is insidious, and it is not 
strange that in some cases it is success- 
ful. Where such a contract is made ex- 
clusive—and, of course, they try to make 
it exclusive if possible—it subtracts by so 
much from the efficiency of adjoining or 
neighboring independent service. So 


anxious has the Michigan Telephone, 


Company become in this matter, I believe 
it is true that it has been wilhng to make 
arrangements, in some cases, for a divided 
toll service where it was impossible to se- 
cure an exclusive contract. This Bell 
method is one of the most threatening 
efforts yet made, and yet has its silver 
lining. The strong independent compan- 
ies, with considerable toll-line facilities— 
which have been growing—have not been 
influenced by such propositions. Only the 
smaller and weaker companies have made 
such contracts with the Bell company. 
Of course, no other independent company 
has been willing to parallel the lines of a 
neighboring independent company, no 
matter how inferior might be such neigh- 
boring plant, or how imperfect its service. 
Now that sort of erritory will be pro- 
vided with up-to-date independent plants. 
This recent manifestation would seem to 
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indicate that the parent company must 
have consented to an abandonment of the 
exclusive feature of its contract with sub- 
ordinate companies. 

I believe that the Bell habit of ignor- 
ing the farmers—the small villages and 
the country—has been an error. I think 
that in this department of telephone serv- 
ice, a proper development of party lines 
may be made with great advantage to the 
comniunities served and at fair profits 
to the investor. There are regions in 
Michigan—and probably each of you 
could repeat the same tale—where the 
Bell is beginning to compete with inde- 
pendents in their own field in this regard. 
I say their own field, because the inde- 
pendents were the first to deliberately 
provide this sort of service. This Bell 
method of following a good example may 
prove a formidable competition and may 
materially strengthen their smaller ex- 
changes and their situation if they shall 
first enter new territory with this sort of 
service. 

There was a time when I think it was 
actually believed by the average general 
manager or prominent official connected 
with the Bell telephone companies that an 
independent company could not possibly 
secure intelligent, experienced employés. 
They thought that we would be compelled 
to go through the process of evolution 
which was so tedious and so costly in 
the earlier days of the Bell company; 
that their employés would remain with 
them; they even thought in some 
localities that an independent company 
could not get exchange operators, and in 
some instances employed superfluous help 
simply to keep them from entering’ the 
service of independent competitors. Some 
know more to-day on this topic than they 
did a few years ago. A large number of 
the brightest men in telephony have found 
employment in the independent field, and 
there is scarcely one in this convention hall 
who has not had frequent opportunity to 
secure many more of the most important 
employés of the Bell company than he has 
had places for. We have been surprised 
at times at the seeming lack of loyalty to 
their employers by those who have been 
so long on Bell payrolls. Perhaps a little 
analysis of Bell methods may explain this 
situation and furnish a warning for our- 
selves. The rewards among the employés 
of the Bell heretofore have not been great 
either in salary or opportunities. 

If you should wake up some fine morn- 
ing and hear that you have sold or are 
nbout to sell your telephone plant to the 
Bell company, do not consider that the 
transaction is necessarily closed. If you 
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hear similar reports as to actual or im- 
pending sales of other independent com- 
panies in your own or other states, be not 
disturbed thereat, nor convinced that the 
news is reliable. There have been some 
such sales, but vastly more rumors of those 
which never have occurred and do not seem 
likely to. There have been methods in 
these rumors ; for some reason, some inter- 
est, evidently not independent, has be- 
lieved it desirable to circulate such re- 
ports, probably in the hope that other in- 
dependent interests might be disquieted 
or discouraged, and yield more readily to 
apparently advantageous offers. These 
methods have been relied upon to produce 
serious effects. Keep yourself and your 
neighbors advised of the strength and 
growth of the independent movement, of 
the strength of their own situation in com- 
petition, and fewer such rumors will be 
verified hereafter. 

In nothing that I have said thus far 
have I given many of you real news. As 
I said to one of my friends, I felt that it 
was impossible to do so, and ` _was almost 
ashamed for having tried to prepare and 
read such a paper; but if it shall refresh 
your memory, if7it shall induce you to 
give other experiences and observations of 
your own; if it shall attract, through pub- 
lication in our annual reports or other- 
wise, the attention of any who are about 
to engage in the telephone business, and 
shall hearten and strengthen them in their 
enterprise and efforts, it may accomplish 
some of the good earnestly desired and in- 
tended in the preparation of the paper. 
As stated at the outset, it is not in criti- 
cism or derogation of the Bell company 
that it is offered. That corporation has the 
right to resort to any efforts, within the 
bounds of fact, it may choose to make, and 
we have equal right to discuss its methods, 
and by considering them minimize their 
effects, if not entirely to overcome them. 
It is in this spirit of consideration only 
that this paper is offered. 


T. 


New Office Building for the General 
Electric Company. 


A new office building, which will meas- 
ure over 200 feet in length and more than 
100 feet in width, is going up in Schenec- 
tady, N. Y., for the General Electric Com- 
pany, which has recently made many 
additions to its immense plant in that city. 
The new building will be five stories high, 
of brick and terra-cotta, and equipped 
with the most modern appliances for heat, 


light, ventilation and other sanitary 
requisites. Its cost is estimated at $250,- 
000. 
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Visual Signal Telephone Apparatus: 


The visual signal telephone switchboard, 
manufactured by the Electric Appliance 
Company, has been very carefully worked 
out to take its place in general telephone 
construction. The old type of drop or 


Fic. 1.—ComMBINED JACK AND SIGNAL. 


falling shutter has been entirely eliminat- 
ed from it and the visual signal used 
throughout. The jack and signal, which 
are self-contained and _ self-restoring, oc- 
cupy a front space on the switchboard of 
one inch by one and one-quarter inch, 
which is claimed to be smaller than any 
other. This combination is shown in 


Fia. 32.—Eaco PLUG. 


about half its actual size in one of the ac- 
companying illustrations. 

The entire construction of the signal is 
with hard rubber insulation, and platinum 
contacts are provided throughout in the 
ringing and listening key circuits. The 
plug. which is also shown in one of the 
illustrations, is so constructed that no 
brass parts are exposed on the outside, 
thus making it impossible for the oper- 
ator to receive a shock. The sleeve of this 
plug is grooved on the outside and is made 
of highly polished, tough, black fibre. The 
sleeve screws on to the body of the plug 
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and is not fastened from the outside with 
a machine serew in the usual way. 

The clearing-out drops are of the long 
tubular type armored with a soft iron 
covering made by boring out solid Norway 
iron rods. It is stated that cross-talk is 
entirely eliminated by this construction. 
The drops are wound to a resistance of 


Vok SemeNo: 25 


500 ohms, and ate bridged on the cord 
circuit. 

When a subscriber rings up, ‘the cur- 
rent passes over the screw, B1, Fig. 1, to 
line spring, C, through the signal coil, 
DD, over drop contact spring, E, which 
makes contact with the line connection, F, 
which is connected to the other line screy, 
B2, energizing the cores of the signal and 
attracting the armature, G. This raises 
the latch, H, in view, having the plate, I, 
attached to the end, which is painted red. 
This plate, I, normally hes behind the 
number plate, 27. The gravity lock 
spring, J, locks the armature in a per- 
manent position, which keeps the signal 
plate, I, in constant view until restored by 
the operator inserting a plug. 

When the latch, H, is raised in position 
the springs, KK, which normally do not 
make contact, are pressed together by a 
picce of fibre which is attached to the 
latch, H. The springs,, KK, form the 
night-bell circuit and are “entirely insu- 
lated from the signal coils and frame by 
the fibre. When a plug is inserted into a 
jack after the signal plate has been raised, 
the tip of the plug strikes the fibre tip, L, 
which is fastened to the lock spring, J, 
releasing the armature, G, which allows 
the latch, H, and plate, I, to restore to 
their normal positions. 

When the plug is fully inserted the tip 
of the plug makes contact with the spring, 
C. When the tip of the plug moves the 
spring, C, the drop contact spring, E, is 
moved by the fibre button, N, breaking the 
drop connection between spring E and 
line contact F. The base, F, and the 
ferule, M, are connected together and 


form one part of the line circuit. 

The signal, as shown in Fig. 1, is in a 
position showing that the subscriber wishes 
to be answered. Al parts of this com- 
bined signal and jack are removable. 
> 
Electric Soldering Irons for Telephone 


Work. 


For work on a telephone switchboard 
nothing is more satisfactory than an elec- 
trically heated soldering iron, which not 
only keeps at exactly the proper tempera- 
ture but is far safer than any flame-heated 
apparatus in such situations. The accom- 
panying illustration shows an iron made by 
the American Electrical Heater Company, 
of Detroit, Mich., especially for switch- 
board work. These irons are made for any 
voltage up to 125 volts, weight 15 ounces, 
are 13 inches long and consume 90 watts. 
A tip extending four or five inches be- 
vond the end of the iron can be used if 
desired, and the apparatus may be plugged 
to any convenient lamp socket. 
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EXPORT AND DOMESTIC 


The Siemens & Halske Electrical Com- 
pany, of Berlin, has decided to issue a loan 
of 5,000,000 marks at four and one-half per 
cent. The issue price will be 100. 

A company with large capital is being 
organized chiefly in New York for the pur- 
pose of absorbing the local electric street car 
lines, water company and the electric light 
and gas companies of Omaha, Neb. 


It is reported that a syndicate, headed by 
Messrs. R. D. Apperson, of Staunton, Va.. 
and F. H. Shelton, has just secured control 
of the Lynchburg & Rivermont Street Rail- 
way Company, the Lynchburg Electric Rail- 
way and Light Company, and the local gas 
company in Lyncnburg. The two former 
properties have been consolidated under the 
title of the Lynchburg Traction and Light 
Company. Mr. apperson has been elected 
president and general manager of the new 
company, and Mr. Shelton secretary and 
treasurer. Both of these gentlemen are 
well known in financial circles. They con- 
trol the Petersburg Gas Company, of Peters- 
burg, Va., and the Columbus Gas and Light 
Company, of Columbus, S. C. Mr. Apperson 
will also remain manager of the Staunton 
Light and Power Company, of Staunton, Va. 


Work will be commenced in a few days on 
the mammoth dam to be built across the Big 
Muskegon River at Croton, mich., 10 miles 
west of Howard City. When completed this 
will be one of the finest pieces of masonry 
of its kind in Michigan. It will be of stone 
and mortar, 250 feet in width with a height 
of 48 feet 6 inches. It has been designed 
on the latest and most approved plans of 
dam building. The Muskegon River Power 
Company, which is erecting the structure, 
has received several propositions, including 
the lighting and furnishing of power for the 
towns of Newaygo, Fremont and Grant: for 
the proposed Grand Rapids, Sparta and 
Newaygo electric line: the Muskegon Valley 
electric line, and others. It is expected that 
when completed this dam will be the means 
of revolutionizing the power and light prob- 
lem of Howard City and the vicinity. 


Electrical illumination for church edifices 
is said to be increasing very rapidly, and an 
instance is cited in a daily contemporary 
of a new church uptown in New York on the 
west side which runs its own dynamos by 
means of a 25-horse-power gas engine. The 
dynamo is supplemented with a storage bat- 
tery which takes care of the lights in the 
Sunday-school room, rectory and adjacent 
buildings. Electricity also operates the motor 
that pumps the organ bellows and turns the 
ventilating fans. While the dynamo in itself 
is nearly noiseless, it was thought best by the 
church officials to avoid any possibility of 
noise or annoyance to the church members 
by not running the machine during service, 
supplying light and power instead from the 
storage battery, by means of which all the 
light and power needed in the building are 
available at any hour of the day or night 
without recourse to the dynamos. 


The annual meeting of the Fall River 
Automatic Telephone Company was held 
May 27 in the company’s new Exchange 
Building. The following board of directors 
was elected: B. D. Davol, E. B. Jennings. 
R. P. Borden, C. S. Greene, R. J. Thompson. 
V. A. Sears, R. F. daffenreffer. J. W. Cough- 
lin, M. Sweeney. B. D. Davol, treasurer; 
R. P. Borden, clerk, The company has very 


nearly completed its underground system, 
which ís designed for 3.000 subscribers. The 
automatic switchboards, furnished by the 
Strowger company, of Chicago, are being con- 
nected up. The exchange will open for bus- 
iness in July, and will be the largest auto- 
matic telephone exchange, at that date. in 
the world. The population of Fall River is 
104.000. The same system has been in suc- 
cessful operation in the adjoining city of 
New Bedford (population 60.000) for six 
months. Its advantages lead to its use in 
Fall River. The two cities. 14 miles apart, 
will be connected with toll lines. 

Statistics published by the sAlektrotech- 
nische Zeitschrift. of Germany, show that 
on September 1, 1900, 99 German cities had 
electric railways. It is estimated that on 
January 1, 1901. 107 cities were so supplied. 
In 1891, the number of such cities was three: 
in 1895, 32; in 1899, 88. The last year has 
also witnessed a very large extension of 
existing systems. On September 1, 1900, 
the length of track was 1,793 miles, against 
1,280 miles in 1899. The number of motor 
cars was 5.994 (4,50. ın 1899) and of at- 
tached cars 3,962 (3,138 in 1899). The 
aggregate power of the electrical machines 
was 70,608 kilowatts, against 52,509 kilowatts 
in 1899. The power of the accumulators was 
16,890 kilowatts (13.532 in 1899). The sys- 
tem of overhead conduit is used almost uni- 
versally. The combined system of overhead 
conduits and accumulators has not been 
satisfactory. Three cities—Berlin, Dresden 
and Diisseldorf—have short lines with un- 
cerground conduits (2.1 miles in all). Only 
three lines use accumulators exclusively. 


The syndicate of Baltimore, Md.. capital- 
ists. which recently purchased the San 
Francisco, Cal.. & San Mateo Electric Rail- 
road, are said to be negotiating for the 
Santa Clara Electric Railroad, the Alum 
Rock Motor Line, the Electric Im- 
provement Company and the San José 
Light and Power Company. Messrs. J. 
L. Blackwell and G. R. Webb, of Balti- 
more, who are at the head of the eastern 
syndicate that proposes extensive develop- 
ments along the California peninsula. were 
in wan José recently to inspect the plants of 
the power, lighting and strect railway com- 
panies. The plans of the company involve 
a consolidation of the two electric com- 
panies for the purpose of economy and con- 
tinuous rapid transit on the west side of 
the bay from San Francisco to the road lead- 
ing to the Lick Observatory from San José, 
a distance of nearly 60 miles. If this pro- 
ject is carried through it may possibly 
change the entire drift of suburban popula- 
tion in the vicinity of San José and San 
Francisco. 

The recently incorporated Richmond, 
Ind., Street and Interurban Railroad Com- 
pany is formed of some of the wealthiest 
men in the state. with a capital stock of 
$500,000, $300,000 of which was paid in on 
the day of incorporation. The company re- 
cently bought the Richmond street railway 
system from the Union Trust Company, of St. 
Louis, and a new power plant will be built 
at Richmond, sufficiently large to supply 
power to the city plant and also to the road 
from Richmond to Dublin, 19 miles west, 
which will be built during the coming sum- 


mer by the company. The road from Rich- 


mond to Dublin will be a part of the gen- 
eral system which will connect Indianapolis 
with Richmond and also with Dayton, Ohio. 
The officers and incorporators of the com- 
pany are as follows: H. B. Smith, president; 
John W. Van Dyke, vice-president; Charles 
Murdock. secretary and treasurer; J. M. 
Lontz. assistant secretary; Perry Freeman, 
local attorney. The policy of the company 
will be to pay cash for everything and no in- 
debtedness will be incurred or bonds issued. 
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Mention 


MR. JAMES MALLEN has been elected 
president, and Mr. George W. Corden, secre- 
tary and treasurer of the Rising Sun, North- 
east & Elk River Electric Railway, Light 
and Power Company. 


PRESIDENT K. KIKUCHI, of the Im- 
perial University of Tokio, Japan, will 
officially represent that institution at Yale 
University auring the latter’s bi-centennial 
at wew Haven, Ct., next October. 


DR. KARL AUER VON WELSBACH, 
the inventor of the mantle gas burner, and 
a distinguished scientist, has been created 
a baron by the Emperor of Austria, in 
recognition of his important scientific work. 


PROFESSOR H. J. VON HOFF, of the 
University of Berlin, Germany, began the 
delivery of a limited number of lectures on 
phvsical chemistry at the Kent Chemical 
Laboratory of the University of Chicago on 
June 19. 


MR. ALFRED F. MOORE, of Philadelphia, 
the head of the well-known insulated wire 
manufacturing house, was a New York visi- 
tor last week, a guest of Mr. Henry L. 
Shippy, with whom he went yachting from 
the Olympic Club, Long Island. 


PROFESSOR ARTHUR A. NOYES was 
recently awarded a grant of $300 by the 
Rumford Committee of the American 
Academy of Arts and Sciences, to aid him ° 
in his researches on the effects of high tem- 
peratures upon the relative conductivities of 
aqueous salt solutions. 


MR. EDWARD WHITAKER has resigned 
the presidency of the St. Louis, Mo., Transit 
Company, Mr. Murray Carlton, first vice- 
president, succeeding him. Mr. Whitaker’s 
reasons for resigning were that his personal 
interests are so great that he could not give 
sufficient attention to the interests of the 
railway company. 


PROFESSOR JOSEPH AMES, who was 
formerly associate professor of physics in 
the Johns Hopkins University, will now have 
full charge of that department, succeeding 
the late Professor H. A. Rowland. Professor 
R. W. Wood, of the University of Wisconsin, 
has also been appointed to the staff of the 
Johns Hopkins University in the Department 
of Physics. 


MR. T. S. McMANUS, manager of the 
Southern Bell Telephone and Telegraph 
Company, of Wilmington, N. C., recently left 
his offices to be absent about three months, 
in order to superintend the construction of 
a toll line for the company between Spar- 
tansburg. S. C., and Asheville, N. C. The 
line is to be part of the circuit between 
Atlanta and Charlotte. While Mr. McManus 
is away Mr. S. H. Dozier, of Charlotte, will 
be the company’s local manager. 


MR. W. L. CANDEE, managing director 
of the Okonite Company, New York, and 
Mr. George A. McKinlock, president of the 
Central Electric Company, Chicago, sailed 
for Europe on Thursday of last week, on 
the Deutschland. They expect to be gone in 
che interest of their companies for about a 
month. Mr. McKinlock came East without 
expecting to make the trip, but the agreeable 
accommodations on board the great trans- 
atlantic steamer were such that he promptly 
decided to join his friend in making the 
voyage. 
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Lighting 


The city of Spencer, Iowa, has purchased 
the electric lighting plant for $15,000 and 
will extend the service. 


P 


Contracts for the new power-house for the 
Boston, Mass., Navy Yard have been let, the 
price being stated as $42,000. 


An electric lighting plant and waterworks 
to cost in the neighborhood of $40,000 are 
soon to ve built in Tompoc, Cal. 


A bond issue of $25,000 has been author- 
ized by the authorities of Chillicothe, Mo., 
to provide for an electric lighting plant. 


A by-law to have the city install a system 
of waterworks and take over the electric 
light plant at Midland, Ontario, has been 
adopted. 


The Bellevue, Ontario, city council has 
accepted the tender of the Trenton, Ontario, 
Electric Company, to supply the city with 
electric light. 


It has been decided by the Frankfort, N.Y., 
Electric Light Company to enlarge and ex- 
tend its plant and service greatly for elec- 
tric lighting in that city. 


New Orleans, La., is contemplating a 
municipal electric lighting plant, and has 
appointed a committee of three to investi- 
gate the matter and prepare plans. 


An increase to its capital stock has been 
made by the Mattoon, IN., Heat, Light and 
Power Company. in order to provide for 
tensions and improvements to its plant and 
system. 


The Bristol, Tenn., Gas and Electric Com- 
pany has been purchased by Mr. P. J. 
McDonald, of New York city, who will act 
as president and general manager of the 
company. 


A public electric lighting plant is proposed 
for Atlantic City, N. J., and engineers are to 
be employed to estimate the cost. The city 
council believes that such a plant will save 
the city money. 


A small electric lighting plant is soon to 
be constructed in Middletown, N. Y., and it 
is believed that it will be in operation in the 
near future. Construction work is to be- 
gin in a short time. 


Contracts have been awarded for a build- 
ing for the plant of the Shamokin, Pa., & 
Coal Township Light and Power Company. 
The building will be completed about October 
1, at a cost of $70,000. 


The Royal Electric Company’s contract for 
lighting the city of Montreal, Quebec, ex- 
pires December, 1903, and tenders are now 
being called for on a new contract. Speci- 
fications are now out. 


A bond issue of $18,000 has been recently 
voted by Frankfort, N. Y., for the purpose 
of building a municipal electric lighting 
plant. Work will be begun as soon as plans 
and specifications can be prepared. 


The plant of the Provincetown, Mass., Elec- 
tric Light Company is expected to be fin- 
ished and in operation by September 1. The 
company is reported to have contracts for 
625 lighting installations for private parties. 


Contracts for electric lighting, aggregating 
between $25.000 and $30,000, will be let at 
the next meeting of the city council of 
Sharpsburg, Pa. The money will be spent 
for enlarging and improving the borough's 
electric light and water plant. 


On June 28 the stockholders of the River- 
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side, Cal., Power Company, will meet to con- 
sider the question of issuing $250,000 in 
bonds for constructing a new power and elec- 
tric lighting plant. Particulars may be had 
of Mr. J. H. Barbour, secretary. 


A $30,000 bond issue was recently made by 
Winchester, Tenn., to provide for the pro- 
posed electric light plant and waterworks; 
bids for the construction of which will soon 
be called for. The engineers in charge are 
Messrs. Kirkpatrick and Johnson, of Jack- 
son, Mich. 


The electric lighting plant which will fur- 
nish illumination only for the business dis- 
trict is now being constructed in Terre 
Haute, Ind. The plant will have a capacity 
of from 3.000 to 4,000 are and incandescent 
lights. No house lighting will be attempted 
by the company. 


A state electric lighting plant for the cap- 
itol buildings in Madison, Wis., has been pro- 
vided by a bill which passed the state senate 
recently. By the terms of the bill the Gov- 
ernor is authorized to contract for the con- 
Struction of such a plant at a cost of not 
more than $35,000. 


A new electric lighting company known as 
the City Lighting Company has been formed 
in Wilkesbarre, Pa. The company's claim 
to recognition is that it will furnish illumi- 
nation at 20 per cent less cost to the con- 
sumer than is now charged by companies 
already in the field. 


It has been decided ty the city of Atlanta, 
Ga., that the Atlanta Railway and Power 
Company and the Georgia E’ectric Light 
Company must remove all their overhead 
wires and place them underground. This 
decision affects all the traction and lighting 
companies in that city. 


The public library of Toledo, Ohio, will, 
in all probability, he electrically lighted 
some time during the coming summer. 
Estimates have been prepared which call for 
from 200 to 500 lights, and the matter is now 
in the hands of a committee which will be 
authorized to obtain bids. 


An e'ectric light plant is soon to be built 
in Winchester, Tenn.. in connection with the 
city waterworks. The upset price for the 
plant, which will be owned by the city, is 
placed at $30,000, and five per cent, 30-year 
bonds to that amount have already been 
issued by the city authorities. 


Contracts for the new electric lighting 
plant in Nashville, Tenn., have been awarded, 
the bid price being $86,823. The contract 
calls for the usual steam equipment of a 
first-class plant, while the electrical appa- 
ratus wiil be furnished by the Bullock and 
Wagner electric manufacturing companies. 


The private electric lighting plant installed 
for the purpose of illuminating the two prin- 
cipal hotels in Sioux City, Iowa, has been 
finished recently, and is expected to save its 
customers at least $5.000 a year. The ma- 
chinery of the new plant cost $10,000, which 
it is believed will be recovered inside of two 
years. 


An electric light plant is to be erected at 
the forks of the Walla Walia, Wash., River 
by the Athena Electric Light and Power 
Company. The falls are 12 miles from the 
city of Walla Walla, and power and electric 
lighting will be furnished throughout that 
city and a number of the neighboring towns 
as well as to consumers throughout the rural 
districts. 


An electric lighting company has been 
formed in Middleport, N. Y., by local bus- 
iness men for the purpose of erecting a 
plant to furnish light for the village. A 
plant will be built at a cost of about $32,- 
000, and work is to be begun in the near 
future. The officers of the company are: 
President, F. A. Dudley; secretary and treas 
urer, L. S, Sterrett. o 
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An electric lighting plant is being con- 
structed to light the stations along the tracks 
of the Chicago terminals of the Illinois Cen- 
tral Railroad tetween Flossmoor and Ran- 
dle street, Chicago. Incandescent and arc 
lights will be used to light the stations 
and about the yards. The generating station 
which is now being constructed to maintain 
the light plant will be located on Twenty- 
seventh street, Chicago. 


Reports from Los Angeles, Cal., state that 
the Edison Electric Light Company in that 
city has increased its capital stock from 
$1,250,000 to $2,000,000, the increase being 
due to the absorption by the company of 
the Redlands Electric Light and Power Com- 
pany. The transfer of the Redlands prop- 
erty to the Edison company has been con- 
summated and the purchaser will install im- 
provements at once at a cost of about a half 
million dollars. 


The People’s Lighting Company, of Los 
Angeles, Cal., is again attempting to secure 
a franchise in that city for electric light con- 
duits and gas mains under the streets. The 
company is said to be financed principally 
by Chicago capital. Its previous applica- 
tions for franchises were unsuccessful and 
have been withdrawn. The company is said 
to have assured the city that it is willing to 
spend at least $25,000 the first year, and put 
up a $10,000 bond as a guarantee. 


A city lighting and power plant is soon to 
be built at Santiago de Cuba with a capacity 
of 240 arc lights and 6,000 incandescent 
lights. Two hundred horse-power will be 
furnished to small consumers in and about 
the city. At first the plant will be steam 
driven, but later on power will be trans- 
mitted from the Guaso River waterfalls, 
about 75 miles distant, where there is an 
availayle head of 600 feet, and which can 
develop a minimum of 1,500 horse-power in 
the dry season. 


By the sale of the plant of the Fulton, 
N. Y., Electric Light Company to some un- 
known corporation, which is believed to be 
the Westinghouse Electric and Manufactur- 
ing Company, the lighting situation in Ful- 
ton is somewhat complicated, and no one in 
the town knows exactly wnat sort of service 
will be inaugurated by the new company. 
The sale is said to have been made by the 
old company on condition that the purchaser 
grant the town as sufficient and satisfactory 
a service as has been maintained heretofore. 


Delay in securing construction material 
and poles has prevented the Citizens’ Gas 
and Electric Light Company, of Council 
Bluffs, Iowa, from carrying out its lighting 
contract with the city on time. The delay 
is stated to be due in part to the action of 
the city officials, at whose request the com- 
pany changed its pole line, thus necessitat- 
ing considerable extra work and placing 
of an entire new set of poles. All the wire 
now employed on the company’s commercial 
circuits is to be discarded and entirely new 
lines will be strung. The current will be 
received and transformed down from the 
Omaha power-house. 


One of the most remarkable electric light- 
ing plants in the State of Missouri, and 
probably in all the United States, is that of 
the American Electric Power Company. The 
plant is situated in the back yard of Mr. Ed- 
ward Field Goltra, who resides in St. Louis, 
the proprietor being E. F. Goltra, Jr., who 
is president of the company, all the mem- 
bers of which are his friends and playmates, 
not one being over 10 years of age. Some 
time ago the boys started to study electrical 
engineering and were permitted to experi- 
ment. A little later the house was con- 
nected for electric lights by one of the large 
local lighting companies, when the, boys 
stepped in and by exercising their “pull 
managed to get the contract away from the 
corporation, securing it for themselves. It 
is said that the service rendered by the boys 
plant is satisfactory, and that the experi- 
ment so far has been a success, 


~N6, 35 


IDE cop. 
e tracks 
Nis Cop, 
ld Ran. 
add ar 
stating 
Station 
aintain 
wenty. 


te that 
n that 
. from 
being 
ny of 
' Com 
prop 
nh Con- 
ll im 
a half 


June 22, 1901 


Electric f 


Railways 


The Cleveland, Elyria & western Rail- 
way Company will be extended this summer 
from Oberlin to Norwalk, Ohio. 

A new power-house is to be erected by the 
Waterville & Fairfieid, Me., Light and Power 
Company during the coming summer. 

A franchise has been granted to the Tif- 
fin ș Sandusky Electric Railway Company 
to build its lines in Seneca County, Ohio. 


A franchise has been granted by the town 
of Verona, Pa., to the Wilkinsburg & Ver- 
ona Street Railway Company to enter that 
town. 

The new power-house of the Wilmington 
City, Del., Railway Company, is soon to be 
built on the Brandywine River, at a cost of 
$21,000. 

Construction work on the proposed elec- 
tric railway between Paris and Clinton, Ind., 
will probably be started by the end of July. 
The line will ve about 20 miles long. 


The capital stock of the Boston, N. Y., 
Terminal Electric .tailroad has been in- 
creased to $1,500,000 and its bonds to $1,200,- 
100 to provide for an extension of the road 
to Amsterdam. 

Work has been begun on the construction 
of the extension of the Nassau Electric 
Railroad in Union street, Brooklyn, N. Y. 
There was much opposition on the part of 
residents of Union street. 


A 25-year franchise has been granted by 
the commissioners of Portage, Ohio, to 
Messrs. J. A. Blackburn and G. W. Taylor 
for a street railway from Garrettsville to 
the Trumbull County line. Construction 
work will soon be begun. 

Pasadena, Cal., will have two electric 
railways in the near future. The two roads 
will be affiliated with the Los Angeles Elec- 
tric Railway Company, ana the new route 
running between the two cities will reduce 
the time about 35 munutes. 


Construction work was begun on the elec- 
tric power plant of York Haven, Pa., on 
June 1. It is estimated that from 25 to 
40,000 horse-power can be generated from 
the water pressure now going to waste at 
the falls in that city. 


The electric railway between St. Mary’s 
and Piqua, Ohio, by the way of Sidney, is 
how assured. The contract for the construc- 
tion of the road has been let and the road 
will be in operation January 1, 1902. Al- 
most all the right of way has been procured. 


Construction work on the lines of the San- 
dusky & Southwescern, Ohio, Electric Rail- 
way Company is to be begun in a few 
days. The company will also operate an 
electric light and power plant, which will 
e m a near the steam railway tracks in 

n. 


An electric street railway is soon to be 
built in the city of Sidney, Cape Breton, and 
at a meeting of the Cape Breton Electric 
Company which was held on April 17, suf- 
ficient capital was subscribed to make the 
building of the road within the year a cer- 
tainty. 


Construction has been begun on a Penn- 
sylvania trolley line at Ashtabula, Ohio. 
This road will be an important link in the 
Bystem of electric roads now being built, 
and before the close of the summer it will 
probably be possible to go by trolley cars 
from Cleveland, Ohio, to Erie, Pa. 


The Mineola, Hempstead & Freeport, 
L. I., Traction Company has obtained from 
the trustees of Hempstead a franchise to 
build an electric railroad through that vil- 
lage to connect with the proposed line to 
Queens. The company will commence the 
work of construction before August 1. 


ELECTRICAL 


The Indiana Street Railway Company an- 
nounces that the work of building an inter- 
urban line from South Bend through Niles 
and Berrien Springs to Benton Harbor, with 
a spur west from Niles to Buchanan, will be 
commenced within a month, and that cars 
will be running through Niles by August 1. 


The Buffalo, Hamburg & Aurora, N. Y., 
Railway Company is reported to have given 
up its plan of extending its line to East 
Aurora, having chosen a more feasible 
route. It is expected that the company will 
assume control of the Birmingham & Ebene- 
zer electric road, extending it from the lat- 
ter place to East Aurora. 


Des Moines, Iowa, will soon be a centering 
point for an extensive system of interurban 
raiiways. Probably the first line to be built 
will be run from Des Moines to Nevada and 
Eldora. Another line will run to Creston 
and Winterset, anotner to Indianola, another 
to Newton, and others to Grand View, 
Charles City, Greene and Parkersburg. 


Electric railways in Sofia, the capital of 
Bulgaria, says Le Tramway, are being vig- 
orously exploited, and a new enterprise is a 
Franco-Belgian company which possesses 
the greater part of the capital for the con- 
struction of the lines. The Bulgarian news- 
papers have hailed the project with applause 
and the people are reported to have given it 
avery warm welcome. 


In Leipzig, Germany, every street car is 
reported to contain copies of a bi-weekly 
newspaper called the Leipziger Strassenbahn 
Zeitung, a medium which contains adver- 
tisements, railroad time-tables, notices of 
theatrical performances and jokes. The 
papers are fastened on racks which are hung 
on hooks in the corners of the cars, and the 
passengers are privileged to take the papers 
down and read them while in transit. 


The New York city syndicate which re- 
cently purchased the San Francisco & 
San Mateo, Cal., Electric Railroad planned 
considerable extensions to suburban points 
and construction work will soon be begun. 
A large amount of money will be spent on 
the line, and it is believed that the exten- 
sions planned will aid materially in build- 
ing up the suburban points in the two cities 
named. 


A trolley line will be built between Wil- 
liamsport, Pa., and Lock Haven, a distance 
of 24 miles. The line will pass through a 
populous farming community and the towns 
of Linden, Jersey Shore, Oak Grove and 
Chatham’s Run. Among the incorporators 
are State Senator J. Henry Cochran, ex- 
Attorney-General H. C. McCormick, and 
Judge Charles Mayer, of Lock Haven. The 
company has been capitalized at $150,000. 
Senator Cochran has been elected president. 


A method for getting more accurate read- 
ings and saving breakage when making 
temperature tests on motors on its cars has 
been adopted by the electrical department 
of the Brooklyn, N. Y., Rapid Transit Com- 
pany, which has fitted up its testing kits 
with small incandescent lamps. Each lamp 
is placed on ths end of a handle in which 
are contained a few cells of storage battery. 
In front ot the lamp is placed a lens so that 
when a button is pressed on the handle a 
strong light is thrown on the thermometer 
scale, which can be read with ease while it 
is in position. 


The Salem, Ore., street railway lines and 
the electric light plant, formerly owned by 
the Salem Light and Traction Company, 
have passed into the hands of the London & 
San Francisco Bank, on foreclosure sale, the 
bank bidding $144,000 for the property. It 
is understood that the bank will invest some 
$50,000 in improving its property. For sev- 
eral years the property did little more than 
pay expenses, but with the return of better 
financial conditions the plant is apparently 
a paying institution. The change in title 
resulted in no change in the local manage- 


ment. 
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Automobile 


Notes # # 


A company has been formed in San José, 
Cal., with $100,000 capital to build auto- 
mobiles under the patents of Charles E. 
Christman, of Los Gatos. California oak 
is to be used in constructing the bodies of 
the vehicles. 


A new use has been found for automobiles 
in France at the race course at Auteuil. 
When a horse is injured in the steeplechase, 
a specially constructed motor vehicle is 
brought up, the injured animal placed in 
it and transported to the nearest veterina- 
rian. 


Participants in the Paris-Berlin automo- 
bile race, which will take place in the week 
of June z2 to 29, have been appointed the 
following route: June 22, Paris to Reims: 
June 23, Reims to Luxembourg; June 24, 
Luxembourg to Coblentz; June 25, Coblentz 
to Frankfort; June z6, Frankfort to Bisen- 
ach; June 27, Eisenach to Leipzig; June 28, 
Leipzig to Potsdam; June 29, Potsdam to 
Berlin. 


Plans are well under way for an auto- 
mobile stage line which will run across New 
York city on Sixty-sixth street, its object 
being to connect the Sixty-sixth street sta- 
tion of the Ninth avenue elevated with the 
Sixty-seventh street station of the Third 
avenue line. The line is to be run through 
Central Park over the Converse road which 
connects Sixty-sixth street east and west. 
Five vehicles will be run. 

The Harvard Auto Corporation of Boston, 
Mass., was recently organized to establish a 
chain of automobile stations between Bos- 
ton and New York, five having been already 
put into service. The system is intended to 
enable any automobilist who regularly stores 
his machine at any station of the chain to 
receive accommodation at any other station, 
while any repairs or supplies he may need 
are merely charged back to his home station 
at the usual rates. 

Lieutenant-General Miles, commanding the 
United States Army, has expressed himself 
Strongly in favor of automobiles for tele- 
graph repair-wagons in the field and in vari- 
ous other connections for the army service. 
With the object of ascertaining such a type 
of automobiie, Major Maxfield, of the Signal 
Corps, was recently ordered to Elizabeth, 
N. J., and Tarrytown, N. Y., to conduct an 
investigation, the result of which, when com- 
pleted, he will submit to General Miles. 


An alderman in Brooklyn, N. Y., recently 
introduced an ordinance at a meeting of the 
local board of aldermen for the adoption of 
a fender for automobiles, making the neglect 
to comply wich the statute an offense for 
which the owner must pay $25. It has been 
suggested by the frivolous press that the 
same good effect would be obtained if the 
aldermen were compelled to wear fenders, 
and lights by night and bells by day. The 
suggested fender is of about the same pat- 
tern as that used on trolley cars. 


Honolulu, H. I., is reported to be more 
enterprising than San Francisco or any 
other Pacific coast cities of the United 
States, with the exception of Los Angeles, 
for the former city has a completely 
equipped automobile service, whicn oper- 
ates under the name of the Hawaiian Auto- 
mobile Company, Limited. Its equipment 
consists of about twenty hacks, five run- 
abouts, one surrey and one tally-ho. For 
25 cents one may take an automobile and 
ride from the business centre of Honolulu 
to almost any part of the city, while for 
half a dollar the tourist may enjoy a ride 
through the suburban and rural districts. 
For trips through the purely business sec- 
tion of the city two passengers can ride for 
one 25-cent fare. 


Telephone and 
Telegraph # 


A new line is soon to be built between 
Onawa, Ia., Moorhead, Soldier, and other 
near-by towns in Monona County. 


A franchise has been granted by the city 
of Elmira, N. Y., to the Century Telephone 
Company for a system in that city. | 


Franchises are asked for by two new tele- 
phone companies in Springfield, Ohio, both 
desiring 25-year permits with the usual privi- 
leges. 


Reports from Rome, N. Y., state that the 
Northern New York Telephone Company has 
sold its entire system to the Hudson River 
Telephone Company. Consideration, $100,- 
000. 


Contracts have been let for the new ex- 
change of the Hudson River Telephone Com- 
pany, in Albany, N. Y. The building will 
be of brick, four stories high, and will cost 
$50,000. 


The Independent Telephone Company, of 
Austin, Tex., has recently purchased a build- 
ang for its central offices and exchange in 
that city for $10,000. A full equipment will 
be installed. 


Amended articles of incorporation have 
been filed by the Dubuque Telephone Com- 
pany, of Iowa, which will extend its lines 
into the rural districts of Dubuque County 
and over into Illinois, 


A consolidation of the independent tele- 
phone companies in London and South Char- 
leston, Ohio, has been effected and the new 
organization is known as the Madison-Clark 
Telephone Company. 


The Schuylkill Valley Telephone Com- 
pany, of Reading, Pa., has awarded a con- 
tract for the Reading switchboard, plant 
and 1,000 instruments, the exchange to be 
finished by October 1. 


Construction work on the new Davenport, 
Iowa, and Omaha, Neb., telephone line has 
been begun, and the line will be built by 
the Trans-Mississippi Telephone and Tele- 
graph Company, of Des Moines. 


Mr. C. S. Palmer, receiver of the Stand- 
ard and Central Mobile Telephone com- 
panies has been ordered by the courts to sell 
those companies et auction in default of 
judgment held against them by local capi- 
talists. 


New lines are to be built by the People’s 
Telephone Company, or Detroit, Mich., and 
it has been decided to string new metallic 
copper lines to Lowen and Newaygo im- 
mediately to accommodate the increasing 
business. 


The Hancock, Del., Telephone Company. 
of which Mr. Chester B. May is principal 
owner, has been merged in a stock com- 
pany with a capital stock of 33,000. Among 
the directors are: Messrs. E. J. Cotter, H. 
W. Wagner, C. B. May and others. 


The Redkey, Ind., Telephone Company has 
been recently incorporated for $10,000, and 
will operate exchanges and systems in Jay, 
Wells, Randolph and Blackford counties. 
Its directors are Messrs. D. R. Smith, C. C. 
Mills, B. W. Whitehair and others. 


A petition has been circulated by the 
citizens of Dickson, Tenn., by which the 
Cumberland Telephone and Telegraph Com- 
pany is requested to permit the whole of 
Dickson County to talk with the exchange in 
that city free of message cost to the patrons. 


It is stated that the Western Electric 
Telephone company has purchased the Green 
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& Western Company’s telephone system, 
which includes 450 miles of toll line and 
exchanges at Mason City, Charles City and 
Osage, lowa. The consideration is stated 
to be $100,000. 


at a recent joint meeting of the Newport 
News and Richmond telephone companies, 
held at Yorktown, Va., it was practically de- 
cided to consolidate the two systems. Each 
organization will keep its name and cor- 
porate existence, but the subscribers will 
use only one instrument. 


Reports from Des Moines, Iowa, state that 
the entire business of the Central Telephone 
Company, of that city, has been sold to the 
Jasper Coun.y Telephone Company with 
headquarters at Newton. The former com- 
pany has operated 31 telephone stations in 
central Iowa from Boone to Oskaloosa. 


A company has been organized in Cleve- 
land, Ohio, to construct a complete telephone 
system in El Paso, Tex., and if the plans 
for the new system materialize successfully 
the promoter, Mrs. Annie Brett, will build 
a line to Chihuahua, Silver City, N. M., and 
another along the Santa Fe road to connect 
with the Colorado lines. 


Important extensions to its lines are 
planned by the Western Telephone and 
Telegraph Company, of Camden, N. J., which 
expects to maintain exchanges soon in Glou- 


cester City, Woodbury, Cape May, Burling- 


ton and Atlantic City, connecting there with 
Jersey City. Connection will also be made 
with the Keystone Telephone Company, of 
Philadelphia. 


The bill recently introduced into the New 
York Legislature to give the telegraphers of 
the Police Department the rank and salary 
of sergeant has been passed, and under that 
Statute each one of the telegraph operators 
gets considerably more pay than formerly, 
and enjoys more privileges than many other 
equally skillful telegraphers outside of the 
municipal employ. 


The new People’s Telephone Company, of 
Detroit, Mich., is an independent organiza- 
tion, and its corporation certificate is to be 
filed as soon as the necessary signatures have 
been attached to it. The company’s capital 
will be fixed at $2.500,000, seventy per cent 
of which is owned by the Everett-Moore 
syndicate, of Cleveland, Ohio, while the re- 
maining thirty per cent is held in Detroit. 


Negotiations now being carrieu on will 
shortly result in the formal consolidation 
of all the lines of the Fox River Valley, 
Wolf River and Little Wolf River Telephone 
companies thus making the strongest inde- 
pendent telephone company in all the North- 
west. The name of the consolidation will be 
the Fox River Valley Telephone Company, 
and its headquarters are to be established 
at Appleton, Wis. 


It has been announced that the Chicago & 
Milwaukee Telegraph Company will transmit 
messages between these two cities at the rate 
of 10 cents for 10 words and one cent for 
every additional word whenever such mes- 
sages can be delivered by telephone in either 
Milwaukee or Chicago. It is also stated that 
no arrangement has been made for the de- 
livery of such messages except by telephone, 
but they will be mailed to the addresses if 
they can not be otherwise reached. 


Consolidation of all the telephone sys- 
tems in northwestern Louisiana has re- 
cently been effected, the merger comprising 
the Baton Rouge, Thibodeaux, Teche. Ver- 
million and New Iberia exchanges and sys- 
tems, which cover a territory of 200 miles. 
The corporation will have a capital stock 
of $250,000, with its main office at New 
Iberia, and will be known as the Louisiana 
& Texas Long-Distance Telephone Com- 
pany. Mr. R. F. Hoggsett is president and 
general manager; oH. G. Giles, secretary and 
treasurer, and S. H. Lancaster, general 
superintendent. 
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Incorporations 


JAMESON, MO.—Jameson Telephone Com- 
pany. $3,500. Imncorporators: A. J. Fuller 
and others. s 


INVERNESS, FLA.—Florida Telegraph 
and Telephone Company. $250,000. Incor- 
porators not named. 


KINGSTON, N. Y.—Kingston Auto-Elec- 
tric Fire Alarm Company. $30,000. Direc- 
tors: I. M. Block and others. 


SYRACUSE, N. Y.—The Syracuse Lighting 
Company. $2,500,000. Directors: C. V. Nel- 
lany, H. F. Ives, R. F. McKiniry. 


BUTLER, DEKALB CO., IND.—The But- 
ler Telephone Company has increased its 
capital stock from $10,000 to $25,000. 


NEWARK, N.J.—Essex Electric Company. 
$700,000. Incorporators: W. C. Clark, Simon 
Scheuer, R. H. McCarter and others. 


LOS ANGELES, CAL.—Ventura Water, 
Light and Power Company. $500,000. Di- 
rectors: J. H. Adams, F. E. Trask and others. 


OSKALOOSA, IOWA—Oskaloosa Home 
Telephone Company. $100,000. Directors: 
H. H. Evans, W. D. Dunsmore and M. Shis- 
ser. 


INDIANAPOLIS, IND.—Western Indiana 
Railway Company. $100,000. Directors: C. 
Fairbanks, F. A. Joss, F. A. Woods and 
others. 


GLENS FALLS, N. Y.—Hudson River 
Electric Company. $1,000,000. Directors: J. 
M. Warren, F. G. Baker, H. W. Williams and 
others. 


AURORA, ILL.—Elgin, Aurora & South- 
ern Traction Company. $2,000,000. Incor- 
porators: L. J. Wolfe, F. B. Bicknell and H. 
Grenebaum. 


DEFIANCE, OHIO—Defiance, Ottawa, 
Kenton & Columbus Interurban Railway. 
$50,000. Directors: D. J. Ryan, G. H. Jones 
and H. H. Fisher. 


NORTH AUGUSTA, S. C.—North Augusta 
Electric and Improvement Company. $1,- 
500,000. Incorporators: J. V. Jackson, Henry 
Buist, A. S. Elliott. | 


WATERVLIET, N. Y.—Watervliet-Green 
Island Home Telephone Company. $225,000. 
Directors: S. B. Rawson, F. H. Sudro, T. M. 
Brush and others. 


PORTAGE, WIS.—Sauk County Traction 
and Power Company. $10,000, with priv- 
ilege of increase. Incorporators: T. Hamil- 
ton, H. Green and T. P. Carter. 


PORT CLINTON, OTTAWA CO., OHIO 
—Port Clinton Home ‘1:elephone Company. 
$40,000. Incorporators: R. S. and H. A. Bar- 
ber, J. S. Brailey, Jr., and others. 


JERSEY CITY, N. J.—Butte Electric Light 
and Power Company. $2,500,000. Incor- 
porators: W. J. Canning, C. R. Dean, C. E 
Esterbrook, T. K. Henderson and William 
Mansfield. 


DES MOINES, IOWA—Trans-Mississippi 
Telephone and Telegraph Company. $100,- 
000. President, J. W. Hill; vice-president, F. 
C. Hubbell; secretary, C. C. Deering; treas- 
urer, M. McFarlin; manager, A. T. Presson. 


LOUISVILLE, KY.—Citizens’ Lighting 
Company. $1,000,000. Directors: A. Harris, 
C. R. Huntley, T. E. Murray and others. In- 
debtedness limited to $5,000,000. This com- 
pany is a consolidation of the Citizens Gen- 
eral Electric Company and the People’s Elec- 
tric Light Company. 
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The financial situation is quite favorable. 
Money is plenty here and abroad. The crop 
conditions are improving. The railroad 
earnings show increase upon increase. Bank 
clearings over the land, leaving New York as 
a speculative centre quite out of reckoning, 
prove that an enormous general business is 
being done. Our foreign trade is stupendous, 
an increase of over $11,000,000 in exports 
being shown last month as compared with 
May of last year, this sum aıso representing 
an increase of $18,500,000 over May of 1899. 

The increase in our exports for the fiscal 
year to date is $999,000,000 over last year; 
and it is now almost certain that our ex- 
ports for the entire fiscal year will be 
$1,500,000,000, breaking the record. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JUNE 15. 

New York: Highest. Lowest. (losing. 
B'klyn R T ............ B34 TULK 8] 
Cou. G88. ........000- 224 ; vin ony. 
Gen Elec....... 2.0.05. 2181 241 214 
Man. Bl. ............. 12454 11.44 12344 
Met. St. Ry. eeaeee 1:546 70 175 
Thiid Ave R R........ 123 123 123 
Kings County tlectric . ... ae 20) 
N. Y. & N, J. Tel. ikine ew See 1380 
Telep.. Tel & Cable Co. ... ae B 


The Western Union Telegraph Company 
has declared a quarterly dividend of one 
and one-quarter per cent, payable July 15. 
The company reports for the quarter end- 
ing June 30—the figures this year being 
partly estimated, while those for last year 
are actual: 


1901. 1900. Changer. 
Net revbnue...... $1.750.000 $1 600.926 lne. $19.074 
Interest ........ 239,148 225 945 Inc. 15.094 
Balance ...... , $1,510,960 $1,376,983: Ine. $133 979 
Dividend......... 1,217 001 1,217,400 Inc. 1 
Surplus ....... $293,959 $159,081 Inc. $133,978 
Prev. surplus.... 9,012 +95 8,298,224 Ine. 714.671 


Total surplus.. $9.306,853 $5,458,205 Inc $818 649 


It is probable that the stock of the Ameri- 
can Telephone and Telegraph Company will 
be listed on the New York Stock Exchange 
at an early aate. This will undoubtedly add 
25 per cent to the market value of this stock, 
as the New York banks will accept it more 
favorably as collateral. 

The position of the stock of the Brooklyn 
Rapid Transit has greatly improved in re- 
cent years and it is expected that dividends 
will soon be commenced. ‘There is a satis- 
factory increase of net earnings. 

The consideration of the franchise tax 
cases has exerted a depressing influence on 
Metropolitan Street Railway. It is said to 
be the plan of this company to send through 
cars from end to end of Manhattan Island 
and to the various ferries and put a stop 
to the annoying transfers. 

The American Telephone and Telegraph 
Company announces that it will issue to 
Stockholders 207,090 shares of new stock at 
par, $100 per share. Each stockholder is en- 
titled to one share of new stocn to every 
three of the old. Payment of one-half must 
be made by August 1, 1901, and the re- 


Mainder by January 15, 1902. 


The Wall Street Journal states that the 
business on the books of the General Elec- 
tric Company is sufficient to keep its plants 
in full operation for two years. It further 
States that the matter cf a thirty-three and 
one-third per cent stock dividend is to have 
early consideration as soon as President 
Coffin and other ieading orticials return from 
Europe. 

The Manhattan Railway Company has de- 
Clared the regular quarterly dividend of one 
per cent. 


The Westinghouse Electric and Manufact- ° 


uring Company has declared a quarterly 
dividend of one and three-quarter per cent 
on its preferred stock, payable July 1.- 
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Chicago, June 18: Closing. 
Chicago Edison Light ......... ccc cece eee eee 177 
Central Union Telephune..............eeeeee 34 
Chicago Telephone..........cccccccssceceace 275 
Un. VROC cases, wine easie aes cores Enae En 19 
Un: Trae. pil. -or -vesaswennn cose tett TEEN? 60 
Metropolitan El. 2... . cece cece sees etree 93 


Central Union Telephone was practically 
the only weak feature among the Chicago 
stocks during the week just closed. There 
are numerous small stockholders whom it is 
thought will not be able to pay the assess- 
ment of $60 per share, but the Bell people, 
who own 51 per cent of the stock, will be able 
to do so znd undoubtedly will authorize the 
extensions and improvements which Presi- 
dent Sabin has recommended. 

The American Steel and Wire Company 
has declared one and one-quarter per cent 
dividend on the common stock. This will 
direct attention again to the value of the 
subsidiary companies of the United States 
Steel Corporation, whose earning powers, we 
believe, are not yet fully appreciated by the 
purchasing public. 

Chicago Edison has reelected the former 
directors and officers and voted to increase 
the capital stock from $6,000,000 to $10,000,- 
000. 


Boston, June 15: Closing. 
Am. Tel. and Tel....... ccc cece cca e cc eeccees 153 
Brie. Teh vices cow eee kvwes EEAO eee 5r 
NOW Eng Tel siusis recre denisi eisen aet e] 142 
Mass Elre. Pf.....ousesossosesesesosososeoeoe 9446 
Westing. Mfg. pf ................ PEES TT 
Edison PIOC boos Skee dO ve ov gi cd dao boa a ee 260 


The Manchester Traction Light and Power 
Company, controlling the electric light and 
street railway interests of Manchester, N. H., 
has declared its first semi-annual dividend 
of three per cent, payable July 15 to stock 
on record July 5. 

It is calculated that 100 shares American 
Telephone stock can be procured, through 
the purchase of rights, for $148.28 a share. 


Philadelphia, June 15: (osing. 
Elec. COLO A.o l unnnnnnneeesno o ae ese 534 
Philadelphia Elec ............04- i Qian? ty 
Union Tracuionics.s occ. win 66.065565 8684504 S46 es 26 
United G., I. Co.........06. (ies tea eRe ee 7 
Elec. Sto. Bat. ¢............ seer E een, OO 
Elec. Sto. Bat. pf.............; pate oil ecas 57 


The papers to be sent out, officially an- 
nouncing the American Railways Electric 
Company of America deal, have been printed 
and now await the filling in of the dates, 
Which will be done upon the completion of 
the examinations now being made. 

The consolidation of the Philadelphia 
Company and the Consolidated Traction 
Company, of Pittsburgh, will soon be con- 
summated. 

The United Gas Improvement Company 
has declared the regular quarterly dividend 
of two per cent, payable July 15 to stock of 
record June 29. 


Educational 


News 4 $ 


THE UNIVERSITY OF WISCONSIN, at 
Madıson, has received an appropriation of 
$30,000 from the state legislature for the 
equipment of the new building for its Col- 
lege of Engineering. 


A TECHNICAL SCHOOL for boys is soon 
to be erected in New York city by Mr. 
Abraham Steinman as a memorial to bis 
son, Lucas A., at a cost of $100,000. When 
established, the school will be under the 
supervision of the Hebrew Technical In- 
stitute. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., were re- 
cently visited by Messrs. K. Yonekra, chief 
engineer of the Hakkaido Coal and Railroad 
Company, Japan, and K. Kamio, electrical 
engineer of the same company, and Arnold 
Shanklin of the National Cash Register Com- 
pany, Dayton, Ohio, who came to inspect the 
schools and their system. 
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Legal 
Notes 


REVOCATION OF FRANCHISE RIGHTS 
—By a verdict of the Supreme Court of 
Minnesota the Erie Telephone Company re- 
tains its full franchise rights in the city of 
Minneapolis. Suit was brought by the city 
to revoke certain of the company’s rights to 
erect poles and string wires in the city. The 
lower court decided in favor of the city. 
Upon appeal, the Minnesota Supreme Court 
reversed the decision of the lower court, ge- 
ciding that such rights can not be revoked. 


CONSTITUTIONALITY OF ACT OF RE- 
DUCING WASHINGTON TELEPHONE 
RATES—The Court of Appeals of the Dis 
trict of Columbia on May 21 affirmed the 
constitutionality of the Act of Congress of 
1898, reducing by about 40 per cent tele 
phone rates in the city of Washington, thus 
reversing the judgment of Justice Barnard 
of the Supreme Court of the District of 
Columbia. The telephone company refused 
to reduce its charges to the rates fixed by 
the act, alleging it unconstitutional for the 
reason that it interfered with chartered 
rights and th? service could not be per- 
formed at the prices fixed. An appeal will 
probably be taken by the telephone company 


to the Supreme Court. 


MR. C. S. COX, a well-known correspond- 
ent and illustrator of technical journals, 
recently died suddenly at his home in New 
York. 


MR. MARTIN H. WATT, late secretary 
of the Montreal, Quebec, Street Railway 
Company, died in that city recently. He is 
survived by a widow. 


MR. A. H. ROE, whose name is connected 
with the service of the P. & O. Steam Navi- 
gation Company as a sea-going electrical en- 
gineer, recently died at his home in Bury St. 
Edmunds, England, where, as the borough 
electrical engineer for the past year and a 
half, he successfully inaugurated the elec- 
trical illumination of that town. 


PROFESSOR JOHN A. VIRIAMU JONES, 
professor of physics of the University Col- 
lege of South Wales, died recently in his 
forty-fifth year. Professor’ Jones’s career as 
a physicist was exceedingly brilliant. His 
scientific work was mainly concerned with 
the absolute measurement of resistances, and 
he was a member of the British Associa- 
tions Committee on that subject. He ac- 
complished much for the cause of technical 
and scientific education in Wales and other 
parts of great Britain. 


PROFESSOR T. HENRY SAFFORD, one 
of the most prominent of contemporaneous 
American mathematicians and astronomers, 
died at his home in Williamstown, Mass., 
on June 13. He was a very remarkable 
mathematician and attracted much attention 
by his powers when a boy. In 1866 he was 
appointed director of the Astronomical 
Observatory of Chicago, and from 1869 to 
1871 was engaged upon the great catalogue 
of the stars then in preparation by the co- 
operation of the American and European 
astronomers. In 1876 he was called to the 
chair of astronomy of Williams College, 
which chair he held until his death. He was 
associated with the American Academy of 
Sciences and a number of various foreign 
organizations oi similar character, besides 
being an author of note. 
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THE PERU ELECTRIC MANUFACT- 
URING COMPANY, of Peru, Ind., reports 
large shipments of Pemco rosettes and is a 
firm believer in the theory that it pays to 
advertise a good article, 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, is sending out a most com- 
plete catalogue of telephone and annunciator 
systems for hotels, factories, apartment 
buildings. It will be sent upon application. 


THE AMERICAN BRIDGE COMPANY, 
New York, N. Y., has contracts for furnish- 
ing two deck-plate girder spans for the 
Nacozari Railroad Company, of Mexico, and 
a cantilever bridge over the Colorado River 
for the Atchison, Topeka & Santa Fe Rail- 
road. 


THE STANLEY ELECTRIC MANUFACT- 
URING COMPANY at Pittsfield, Mass., has 
moved its general offices and the engineering 
department into commodious quarters at 
the new works. Several of the other depart- 
ments are also installed there and by the 
end of June the new works will probably 
be completely occupied. 

THE EMERSON ELECTRIC MANUFACT- 
URING COMPANY, St. Louis, Mo., is mail- 
ing a neat little folder which sets forth the 
advantages of the company’s electric fans, 
and invites any one interested ‘in such ap- 
paratus to call at the company’s office and 
inspect the types of Emerson motors and 
fan apparatus on exhibition where. An- 
other folder deals entirely with cuts, which 
will be furnished free to the company’s cus- 
tomers who wish to auvertise the company’s 
product. 

THE KEYSTONE CAR WHEEL COM- 
PANY, of Philadelphia and Pittsburgh, Pa., 
which was organized in a new plant last 
September, has grown so rapidly that its 
present quarters are reported entirely in- 
- adequate for carrying on its rapidly increas- 
ing business. A large addition to the foun- 
dry has been ordered and when completed 
will make the entire plant the largest in- 
dividual one east of Chicago. The com- 
pany’s specialty is car wheels for electric 
service. 

AMERICAN ELECTRIC FUSE COM- 
PANY, New York, Chicago and San Fran- 
cisco, states that it has recently perfected a 
new telephone fuse, which is said to be the 
best on the market. In appearance the new 
fuse resembles the old style manufactured 
by the company, with the exception that it 
is enclosed between two pieces of mica, thus 
preventing the likelihood of breakage. Free 
samples will be sent to any inquirers, and it 
is stated tuat the fuse will fit any standard 
block on the market and will also be made 
in any shape or design required. 

“THE THOROUGHFARE OF THE NA- 
TION.” In a recent article on the growth 
of the traffic on the New York Central, the 
Rochester Herald says: “The New York 
Central may well be called the thoroughfare 
of the nation.” This statement was brought 
out by the last census, which shows that of 
the people living in the cities of 8,000 or 
more inhabitants, more than one-half live 
along the New York Central lines; and of 
the people living in cities of 100,000 or more 
inhabitants, two-thirds live along the New 
York Central lines. These and other start- 
ling figures are given in No. 13 of the “Four 
Track Series.” 

THE NEW ROMANCE of “Three Men in 
a Vehicle,” reprinted from the Motor 
Vehicle Review with other documentary 
evidence, is an account of a motor vehicle 
trip from Boston to New York in one of the 
carriages of the «xt. Louis Motor Carriage 
Company. The company is sending out the 
pamphlet with testimonial letters stating 
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that the true test of a machine is its serv- 
ice in the hands of the public, and also 
stating that it can show many satisfactory 
letters from customers. Copies of the re- 
print will be mailed to any one interested 
on application to the St. Louis Motor Car- 
riage Company, 1211 to 1213 Van Deventer 
avenue, St. Louis, Mo. 


THE FALCON FAN MOTOR for direct 
current is one of the leading fan motors on 
the market. It is made in three sizes, 12, 
15 and 18 inches, finished in black enamel 
with polished brass fan and guard. In oper- 
ation this fan is noiseless and is provided 
with universal joint, which makes it ad- 
justable to either wall or desk use. The Cen- 
tral Electric Company, of Chicago, is the 
agent for this fan motor and will be pleased 
to send to any one upon request the 1901 
fan-motor catalogue describing the Falcon 
as well as numerous other fans, which in- 
clude direct and alternating-current desk 
and bracket and ceiling fans, also battery 
fan motors. 


THE E. W. BLISS COMPANY, Brooklyn, 
N. Y., manufacturer of power presses, is 
mailing its catalogue for the current season 
and states that its product consists of ma- 
chinery and dies adapted to the uses of 
manufacturers of everything from agricul- 
tural implements to playing-cards and jew- 
elry. Considerable attention is paid in the 
catalogue to electrically operated presses. 
The presses built by this company are well 
known and largely used throughout the 
country for the manufacture of armature 
disks, etc. They well sustain the excellent 
reputation of this house. Inquiries for cat- 
alogues, circulars or other information may 
be sent to the company’s offices at Adams 
and Plymouth streets, Brooklyn. 


THE DE DION-BOUTON MOTORETTE 
COMPANY, Brooklyn, N. Y., is making prep- 
arations to place upon the American market 
an eight-horse-power motor, which is stated 
to be a genuine De Dion-Bouton and which 
will be offered exclusively to the American 
trade. The company states that the success 
of its five-horse-power motor, which has been 
on the market for some time, insures the 
success of larger apparatus. As the ten- 
dency of both France, England and America 
is toward vehicles of higher power, the com- 
pany will build the eight-horse-power motor 
to meet the demand thus created. This new 
motor will form part of the equipment for 
the new “Paris” type of motorette under 
construction ac the Brooklyn works. 


THE WESTERN ELECTRICAL SUPPLY 
COMPANY, of St. Louis, has published two 
attractive bulletins covering fan motors and 
ceiling fans for direct and alternating cur- 
rent. The direct-current Peerless ceiling 
and desk fans of 1901 embody a large num- 
ber of improvements both in inside construc- 
tion and artistic outside designs. For alter- 
nating current this company offers the 
Emerson desk and ceiling fans. The style 
of these fans does not materially differ from 
last year’s, but is practically the same, with 
the exception of a few improvements. Spe- 
cial attention is called to the Parker noise- 
less blades, with which all these fans are 
equipped. Catalogues and descriptive mat- 
ter covering these fans will be mailed on 
application. 


THE ELECTRIC VEHICLE COMPANY, 
New York city, states that one of its 
Columbia runabouts, equipped with the new 
Exide battery, recently made the trip from 
Washington to Baltimore on one charge, 
under conditions which made the run re- 
markable from the point of battery endur- 
ance. An automobile run had been planned 
from Washington to Baltimore for that day, 
but as the falling rain and heavy roads 
prevented the other vehicles from starting 
the runabout undertook the trip alone, the 
cyclometer indicating at the finish a run of 
44 miles, eight miles of which distance were 
over roads that required an excessive 
amount of current to keep the vehicle in 
motion. At the finish of the run there was 
sufficient current left in the battery to carry 
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the vehicle several miles around Balti 

; m 
bringing the total mileage on one chargo ‘ol 
the battery to 50 miles. No attempt at speed- 
ing was maae on account of the heavy roads. 


THE PENNSYLVANIA RAILROAD has 
Issued a folder under the caption “Around 
the World,” giving a complete list of passen- 
ger itineraries for the coming year, with a 
handsome map showing the routes selected 
and the points at which the company’s guests 
will touch. Fourteen different tours are sug- 
gested, and the folder, which is intended 
primarily for use in Great Britain and 
Europe, is a veritable compendium of useful 
information for those who contemplate such 
a trip, while the map is an unusually hand- 
some and accurate sample of the map mak- 
er's art. Particular emphasis is laid upon 
the choice of the route which includes Wash- 
ington, D. C., inasmuch as that city is the 
national capital and because it embodies 
features of unusual architectural interest 
and is one of the handsomest centres of the 
country. The folder is handsomely illus- 
trated with pictures and facsimiles of 
round-the-world tickets. It will be mailed 
to any one interested on application to the 
eastern passenger agent, Mr. Samuel Car- 
penter, at the New York offices, 1196 Broad- 
way. 

THE NORTHERN ELECTRICAL MANU- 
FACTURING COMPANY, of Madison, Wis., 
through its Chicago office, has secured the 
contract for the entire equipment of the new 
central station being built by the Citizens’ 
Electric Light Company, of Battle Creek, 
Mich. The installation will consist of one 
275 and one 135-kilowatt, two-phase Stanley 
inductor alternators, together with station 
and substation switchboards, step-up trans- 
formers, etc. The large unit will be belted 
to a water-wheel of about 250 horse-power 
and the smaller one will be driven by a 
Buckeye engine. On account of the limited 
and uncertain water power available it will 
be necessary to operate these generators in 
parallel, the smaller unit taking its load 
automatically in proportion to the power 
of the water-wheel. This would mean that 
the water-driven unit will, at all times, 
carry the bulk of the load; the engine 
driven unit only being called upon when 
the power of the water-wheel falls below 
normal. These conditions have been met 
and satisfactory results accomplished in 
many places equipped with Stanley ap- 
paratus. 

THE BROWN HOISTING MACHINERY 
COMPANY, INCORPORATED, ‘Cleveland, 
Ohio, is mailing the 1901 edition of its crane 
catalogue. The book measures six by nine 
inches and contains 240 pages, being prac- 
tically an encyclopedia for crane users. It 
is characterized by unusually handsome half- 
tone engravings showing the company 8 
cranes in actual operation in installations 
througnout the country, and it is stated in 
the introduction of the book that the illus- 
trations shown are merely of the standard 
types of apparatus manufactured by the 
company, which is prepared .o submit de- 
signs and prices on any changes from its 
s:andards or on cranes desired for part cular 
work. It is further stated that it is impos- 
sible for a Brown crane to drop a suspended 
load by any means whatever, or in the case 
of hand operated cranes to injure a work- 
man by the flying handles in lowering 2 
load. Among the illustrations shown are 
the Niagara wheel pits, the city sewage 
canals at New Orleans, La., the pier heads- 
along the water front at Chicago, Ill., vari- 
ous views of the steel companies in Penn- 
sylvania and Ohio where the Brown cranes 
are extensively used, wrecking cranes on 
several different railways and a huge canti- 
lever crane at the works of the Newport 
News Ship Building and Dry Dock Com- 
pany. Particular care has been taken in 
preparing the book to make it not only use 
ful as a catalogue but also interesting and 
attractive to the eye. Tables of full de- 
scriptive matter are given and the book is, 
taken altogether, encyclopedic in its char- 
acter. 
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THE BOSTON ELEVATED RAILWAY. 
It is entirely proper to regard the new 


electrically equipped railway system which 
has just been put into service in Boston as 
the best piece of work in this line, done up 
to date. Of peculiar and special interest 
is the multiple unit system. employed for 
the equipment of the trains. 

Attention is called to the article describ- 
ing this installation, which will be found 
on other pages of this issue. The work, 
While conducted under conditions of pe- 
culiar difficulty, is typical of the best va- 
riety of American construction work, and 
it is believed that in the operation of the 
system excellent results will be achieved, 
both from the engineering and financial 
point of view. 


that seems to be an inherent quality of our 
race. While a little of this element is un- 
questionably a sort of safeguard, to dis- 
cover the effects of too much of it we need 
only to look at the situation of British 
industries, whose condition of paralysis 
to-day is practically due to the over- 
whelming influence of tradition, affecting 
the conduct of all manners of business in 
that country. 

It is the force of conservative tradi- 
tion that is to-day responsible for the 
hand brake on street cars, for the obsolete 
methods of applving electric light which 
are practically universal, and, as Mr. H. G. 
Wells has pointed out lately in a thought- 
ful article in the Fortnightly Review, is 
also responsible for the scale of opera- 
tion of our railways, seeing that this was 
determined by the magnitude of the 
wagons in use when railways were first 
introduced. We still have the four-foot- 
eight-and-one-half-inch gauge as the 
standard, for the reason that this was the 
standard gauge of wagon wheels a century 
ago. The consequence is that our trans- 
portation facilities are crowded and nar- 
rowed by the dimensions of vehicles built 
upon a unit of measure suggestive rather 
of the horse than of the locomotive. It is 
to be hoped, though hardly to be believed, 
that the railroad of the future, when it 
comes to undertake the construction of 
entirely new equipment, will possibly sce 
the advantages to follow a wider gauge 
combined with electrical operation. 

Let us take a hypothetical case and 
suppose a railroad running from the great 
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units would be very large, since cars could 
easily be constructed capable of carrying 
four hundred tons each of such freights 
as coal or ore or wheat. Passenger cars 
could be built on much the same scale of 
dimensions as steamboats are to-day, giv- 
ing the passengers real comfort and also 
plenty of room for sufficient and comfort- 
able accessories of travel which are now 
denied those who journey by rail. 

There is a sort of unwritten rule in 
railroad work which connects the width 
of the gauge with the safe speed that may 
be made on any railway. Applying this 
to a track of ten-foot gauge it is indicated 
that speeds of about 125 miles an hour 
would not be excessive on such a track. 
Couple all this with the advantages of 
electric traction for railways and some 
faint conception may be had of the possi- 
ble railroad of the future. Whether or 
not we will ever see a magnified railroad 
of this character depends entirely upon 
conditions which can not at this time be 
foreseen. A single line of railroad built 
on this generous scale would have an enor- 
mous capacity for handling freight, and, 
naturally, would have to have a very great 
output at one end and demand at the 
other to keep it busy. It could not ex- 
change cars with any other line and there 
would be numerous other practical objec- 
tions to any alteration in the gauge that 
has become standard. The heavy burden 
of conservatism, of which the railroad 
furnishes a typical example, should make 
us a little bolder in designing improve- 
ments and lead us more often to examine 
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all the possible solutions of a given prob- 
lem instead of seizing upon the one which 
is nearest to current practice. 


FREE ENGINEERING. 

If a man is sick or if he needs legal ad- 
vice he goes to the doctor or the lawyer, 
and no matter how intimate his personal 
relations with them may be he expects to 
get a bill for their services ; he takes the 
payment for their skill and attention quite 
as a matter of course. 

The chances are that if the same man 
happens to know an electrical engineer he 
. will go and ask him all sorts of minor 
questions requiring considerable study for 
their proper answer, make requests for 
all manners of information, some of which 
have been obtained perhaps at considerable 
expense, and would be utterly horrified if 
he received a bill. And the strangest part 
about it is that nine engincers out of ten 
cheerfully render these services to their 
friends, or even their acquaintances, with- 
out the slightest thought of charging for 
them. 

This state of things is inequitable and 
ought not to continue. An electrical en- 
gineer is a professional man by reason of 
study and of a costly education, in pre- 
ciscly the same degree as is the physician 
or the lawyer. His right to trade on his 
information, experience, knowledge, skill 
and trained judgment in matters having 
to do with electricity is perfectly similar 
to that of other practitioners of the arts 
and sciences, and no reason can be observed 
why his right to charge a fee is not equal 
in all respect to theirs. There has been 
entirely too much free consultation and 
free advice given in this country. It may 
not be improper though to call the atten- 
tion of our lay friends who read this to the 
fact that free advice is not the most valu- 
able kind. The whole question of charges 
for service ought to be made the subject of 
a discussion, say at the American Insti- 
tute of Electrical Engineers’ annual meet- 
ing, and some standard practice should be 
put in wogue that would stop the ob- 


jectionable habit of free advice-giving, 
and doubtless increase to some degree the 
income of many engineers. It would also 
give, undoubtedly, a greater value both in 
actuality and in estimation to electrical 
engineering opinions. 
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' WIRELESS TELEGRAPHY. 

In the paper by Mr. G. Marconi on 
“Syntonic Wireless Telegraphy,” and the 
discussion following it, which is concluded 
in this number, there is food for a vast 
deal of thought and speculation. 

Assuming that Mr. Marconi and the 
others who are working along the same line 
have produced a reliable syntonic system 
capable of operation in all weathers up toa 
reasonable radius of, say, one hundred 
miles and certain in its work, they have 
conferred a benefit of the first class upon 
their generation. But like many other 
benefits it may not be appreciated until 
too late for the appreciation to inure prac- 
tically te the benefit of those who deserve 
it. 

Of what vast benefit the new art can 
be to navigation and as an insurance of 
safety to life and property afloat there is 
no need for argument. It is just what has 
been wanted for the untold centuries since 
the first seafaring man saw the horizon 
blank and landless about him. We have 
had wireless telegraphy in fairly workable 
form for two or three years, yet it is only 
lately that the great corporations con- 
trolling the Atlantic ferry have begun to 
interest themselves to the feeble extent 
exhibited by the making of a few experi- 
ments. 

The results attained during the last two 
years by wireless telegraphy leave no room 
for doubt that, in so far as a satisfactory 
system of signaling between ships at sea is 
desired, and for purposes of signaling 
through fogs from lighthouses or other 
fixed points on the coasts to vessels in the 
offing, the new art is practically and thor- 
oughly worked out. If, therefore, the rates 
at which the apparatus and the rights to 
use it may be had from the various in- 
ventors involved are not prohibitive, there 
can be no excuse for failure to equip all 
vessels carrying passengers and the light- 
houses of civilized coasts. 

It is sincerely to be hoped that the im- 
mense advantages that will accrue to the 
world’s commerce and to the safety of life 
at sea, and which are really assured by 
the successful working of this system, will 
not be interfered with by any short-sighted 
policy on the part of the business manage- 


ment of its exploitation. One very im- 
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` portant utility which was discovered a 


quarter of a century ago brought its 
owners large sums and has proven of in- 
estimable benefit to the public, but at the 
same time it has been, felt that a more 
liberal policy would have made its use 
more general and have paid even larger 
earnings to its owners. It is to be hoped 
that the history of the telephone will not 
be repeated in the case of wireless telegra- 
phy. — 

THE TELEPHONE AS A CITY FIRE 

ALARM. 

Kansas City, Mo., does not maintain a 
city fire-alarm system, but the fire depart- 
ment depends entirely upon the telephone 
for alarms of fire. Statistics show that 
Kansas City has been remarkably free 
from destructive fires. The chief of the 
fire department gives the credit for the 
efficiency of his department to the prompt- 
ness and correctness with which the alarms 
and exact location of fires are transmitted 
to the fire department by means of the 
telephone. Every telephone is a recognized 
fire-alarm signal. This company—the 
Missouri & Kansas Telephone Company— 


also maintains for the city a police signal 
system, and police headquarters may be 
promptly reached at any hour from any 
subscriber’s telephone in the Kansas City 
exchange. These fire and police connec- 
tions widen the scope of the telephone, 
particularly for residence purposes, and 
they are of special advantage to residence 
subscribers. 
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With the next issue of the ELECTRICAL 
Review the important serial by Professor 
W. E. Goldsborough, treating of alter- 
nating-current phenomena, will take up 
This, 
as is well known, is the most important 
direction of the application of alternating 
currents, and its treatment by the felicit- 
ous methods applied to single-phase cur- 
rents in Professor Goldsborough’s former 
articles will doubtless prove of interest as 
well as of value. 


the subject of polyphase circuits. 


In Cuba the telephone has shown re- 
markable popularity since political condi- 
tions in that island have become more 
tranquil and business has been resumed. 
In Havana it seems destined to achieve 
the same remarkable record it has made in 
Mexico, both the climate and the national 
temperament being such as to encourage 
its widespread use. 
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Science 
Brevities 


Velocity of lons—Some short time 
ago there appeared an article by Mr. C. D. 
Child offering an explanation of the elec- 
tric arc on the assumption that the current 
in the arc is carried by ions. In another 
article on the subject Mr. Child refers to 
a method of investigating the arc further, 
says the London Electrical Engineer. 
The experiments carried out by the author 
may be summarized as follows: A study 
of the rate of discharge from an arc to a 
neighboring body showed that under vary- 
ing conditions of difference of potential, 
distance and current in the arc itself, the 
positive ions drawn from the arc moved 
more rapidly than the negative ones. This 
is not to be explained as an effect due to 
ultra-violet light or any phenomena pre- 
viously studied. The positive ions from 
a carbon placed in an oxy-hydrogen flame 
also moved the more rapidly. In cases 
of an arc between metals the negative 
ions again moved rapidly. While this 
work did not prove that the positive ions 
in the arc itself moved more rapidly than 
the negative ones there, it is in every re- 
spect consistent with such a hypothesis, 
and it shows that it is possible for the posi- 
tive ions to do so. The question why the 
positive ions here showed this peculiarity 
is, of course, entirely unanswered. In all 
the cases so far studied we have had car- 
bon, and also a very high temperature. It 
would at present be useless, the author 
concludes, to speculate as to whether this 
phenomenon is to be ascribed to one or the 
other of these facts, or to some one entirely 
different. In time the author hopes to 
publish further experiments bearing on 
this point. 

Electro-Motive Force of Clark Celis— 
Professor Henry Carhart, in some recent 
publications, has discussed at length the 
various determinations of the electro- 
motive force of the Clark cell. The value 
originally obtained by Clark reduced to 
present units at 15 degrees centigrade is 
1.4378 volts, but subsequent research has 
shown that this is somewhat too high. 
Professor Carhart summarizes the results 
of eight other determinations of this con- 
stant, in five of which the value was ob- 
tained by the use of the silver voltameter, 
the remaining three values being obtained 
by absolute methods. The mean value cal- 
culated from the whole eight determina- 
tions is 1.4335 volts at 15 degrees centi- 
grade, and the mean of the three absolute 
determinations is 1.4333 volts. Professor 
Carhart concludes that the true value is 
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nearer 1.433 volts than the generally ac- 
cepted value of 1.434 volts. This conclu- 
sion is borne out by the result of two 
determinations of the mechanical equiva- 
lent of heat by electrical methods, in both 
of which the values obtained are higher 
than those given by direct mechanical 
methods ; if the electro-motive force of the 
Clark cell is taken as 1.433 volts instead of 
1.434, the discrepancies almost disappear. 

Electric Glass Furnace—A British pat- 
ent was recently granted August Voelker, 
of Cologne, Germany, for an electric fur- 
nace for the production of glass. The ac- 
companying illustration is taken from the 
patent specifications, and shows the oper- 


ation of the furnace. The materials for 
forming the glass are fed by the conveyor, 
b, through four tubes into inclined radial 
passages, h, wherein they are melted by the 
electric arc produced by the electrodes, d, 
and Jablochkoff candles, e. The molten 
materials flowing down the passages, h 
and 7, enter the refining pot, k, wherein, 
when fine glass is to be produced, refining 
is effected by the heat caused by resistance 
between two electrodes, /. The fluid gas 
flows from the pot, k, through opening, 
m, into the annular trough, n, whence it 
overflows through passages, o, into the 
basin, p, from which it is worked by tools 
inserted through the doors, q. 

Coherers for Wireless Telegraphy— 
Writing in our British contemporary, the 
Physical Review, Mr. Carl Kinsley dis- 
cusses the sensitiveness of coherers for 
wireless telegraphy and urges the desira- 
bility of some standard method of com- 
paring coherers so that the work of dif- 
ferent experimenters may be compared, 
and suggests two ways in which this may 
be done. Coherers may either be com- 
pared relatively by measuring the height 
of vertical wire necessary for them to re- 
spond to signals sent by a given trans- 
mitting apparatus at a given distance, or, 
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absolutely, by measuring the voltage at 
which their initial resistance breaks down. 
The two methods, it is pointed out, al- 
ways give the same relative results; the 
latter appears to be preferable as it is 
more easily carried out, and, moreover, 
eliminates all errors which might arise 
through differences in the transmitters, 
which is especially advantageous in the 
case in which the work of different per- 
sons is being compared. Mr. Kinsley in- 
sists that the absolute value of the re- 
sistance after the breakdown, whether 
high or low, is not of much importance, 
as the relay can always be designed to 
work well with the particular coherer with 
which it is intended to use it. 


Chloroform and lodoform by Electroly- 
sis—In a recent article in the Æleclro- 
Chemist and Metallurgist, of London, oe- 
curs an interesting statement regarding 
the electrolytic production of chloroform 
and iodoform. The close analogy in com- 
position between these two bodies, which 
may be regarded as marsh gas in which 
three atoms of hydrogen are replaced in 
the one case by three of chlorine and in 
the other by three of iodine, would lead 
one to suppose that the electrolytic methods 
of preparing them would show the same 
connection as the compounds themselves. 
This is true in the laboratory to a large 
extent, but is by no means true as regards 
the commercial manufacture of the ha- 
liods. The success which attended the 
electrolytic manufacture of iodoform un- 
der Schering’s German patent has stimu- 
lated investigators to attempt the manu- 
facture of chloroform in a similar man- 
ner. Dorry-Henault has, however, given 
theoretical reasons why neither chloro- 
form nor bromoform can be so pre- 
pared commercially. Iodoform is pro- 
duced by the action of hypoiodous 


‘acid upon alcohol in an alkaline so- 


tution and not by the action of free 
iodine. This change in procedure, which 
the cheapening of electric current produc- 
tion has brought within the sphere of 
manufactures, gives a yield from 20 to 
40 per cent greater than that attainable by 
the old processes. The equation repre- 
senting the reaction between alcohol and 
hypoiodous acid is: 

C,H,0+5HIO=CO,+CHI,+2HI+4H,0 
In practice, however, some of the hypoiod- 
ous acid is apt to break up into hydric 
iodide and iodate, so that only a compara- 
tively small fraction of it reacts with the 
alcohol. This, however, can be, to a large 
extent, prevented by the addition of iodide 
or lodate of potassium. Two processes are 
in use. One consists in electrolyzing a 
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mixture of five pounds of potassium 
iodide, three pounds of alcohol and fifty 
pounds of water, while a continual cur- 
rent of carbonic acid is passing through it. 
The iodoform precipitates, and can be ob- 
tained in powder or in largish crystals by 
varying the strength of the electrolyte. 
Another consists in having a cell divided 
by a porous partition, on one side of which 
is a platinum anode immersed in a solu- 
tion of five pounds of potassium iodide, 
ten of sodium carbonate and eight of 
alcohol, in ten gallons of water. The 
cathode is a nickel netting immersed in 
strong soda-lye on the other side of the 
partition. Here it will be seen that the 
carbonic acid is brought into contact with 
the other ingredients in a combined in- 
stead of in a free state. The process gives 
for its chief secondary product iodide of 
sodium. It is worked hot (at about 70 
degrees centigrade) at a current density 
of about one ampere to the square deci- 
metre. After about three hours the cur- 
rent is stopped, and the electrolyte aJlowed 
to stand for the iodoform to settle. Only 
one good process for the electrolytic prep- 
aration of chloroform is known. It con- 
sists in passing a current through brine, 
and after a certain time running in a con- 
tinuous stream of acetone, much as alco- 
hol is run into sulphuric acid in the manu- 
facture of ether. The acetone reacts 
with the chlorine produced by the cur- 
rent, forming trichloracetone, which then, 
in its turn, reacts with the caustic soda 
present, according to the equation: 
C,0,C1],0 +NaHO=NaC,H,0,+ CHC, 

It will be observed that the chief subsid- 
jary product is sodium acetate, a salt 
of considerable commercial importance. 
The electrolysis is carried out in a still, 
so that the chloroform can be got out of 
the way of secondary reactions as it is pro- 
duced. 


The Photographophone —Herr E. Ruh- 


mer has considerably improved his photo- 
graphophone, and achieved some very not- 
able successes with it. An #lectrictan ab- 
stract says: The vibrating flame of an arc 
lamp is photographed on a kinematograph 
film, and the sound vibrations are thus 
translated into dark and bright stripes on 
the film. The light is concentrated upon 
the sensitive film by means of a cylindrical 
lens. When the impression of the voice 
has thus been taken the film is developed 
and fixed in the usual way. To reproduce 
the sound the filament is moved past an 
ordinary proiection lamp, and a sensitive 
sclenium cell provided with telephones and 
a dry battery is placed behind it. The 
changes in the illumination of the selen- 
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ium cell produce changes in the current 
corresponding to the original sound vibra- 
tions. The velocity of the film is two or 
three metres per second, but even with 20 
centimetres per second good results are ob- 
tained. From one negative any number 
of positive films may be obtained, and 
either the negatives or positives may 
be used for reproduction. The inventor 
hopes to record pictures and sounds on 
the same film. An interesting develop- 
ment proposed is the synthesis of human 
speech from its elements, obtained from 
the photophonograms, or from an artifi- 
cial film suitably shaded. 


Commercial Electrolysis of Water—W. 
Dürer, in the Elektrutechnische Zeit- 
schrift, states that to keep the gases sep- 
arate metallic septa act satisfactorily 
without introducing resistance like an 
ordinary porous diaphragm. The prod- 
ucts are not sect free on the surfaces 
of the metallic septum, but only at 
the electrodes, provided the difference of 
potential is kept within moderate limits. 
One of the principal applications is the 
preparation of hydrogen for balloons, for 
which purpose the gas is required as pure 
as possible. Its purity is tested by a diffu- 
sion apparatus in which the gas passes 
through a fine orifice under known press- 
ure, and the rate of passage is automat- 
ically recorded by an electrical arrange- 
ment. It is also regulated by passing it 
over warm platinum sponge, which causes 
an explosion when oxygen is present in any 
quantity. The yield of hydrogen by this 
process is 0.12 cubic metre per horse- 
power-hour, says Lightning. The mixed 
gases are largely used for the autogenous 
soldering of accumulators, and also for 
aluminum ; they give a powerful illumina- 
tion with a suitable mantle, and have been 
applied for heating glass furnaces. 

Osmium Lamps—Some experiments have 
recently been carried out in order to test 
the relative ethciency of osmium lamps 
with ordinary carbon lamps. In one test, 
says an English contemporary, four 25- 
volt osmium lamps in series and four 100- 
volt carbon lamps in parallel were ar- 
ranged on a 100-volt circuit, and both 
gave the same illuminating power, but the 
osmium lamps consumed only 40 per cent 
of the current required for the ordinary 
lamp. In another test an osmium lamp 
consuming energy equal to 24 watts gave 
a light of 20 candle-power, while a carbon 
lamp with the same consumption gave a 
light of only six candle-power. Osmium 
Jamps can be made to give a light of from 
100 to 200 candles, and lamps that have 
become darkened can be restored without 
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renewing either the bulb or the filament. 
The supply of osmium is becoming rather 
limited, and the question still remains as 
to how far the price of the metal is pro- 
hibitive. 

Smelting fron by Flectricity—Very few 
attempts have been made on a practical 
scale at the electric reduction of iron from 
its ores, since the low value of the metal 
leaves only a small margin for expense of 
extraction. A furnace of 500 horse-power 
was, however, installed at Brescia for the 
production of iron, steel and other metals 
direct from their ores, by a process invent- 
ed by Captain Stassano, of Rome. The 
experiments were conducted before a com- 
mission composed of Signors Arno, of the 
Milo Polytechnic; Del Lungo, of the In- 
stitute of Spezia, and Engineer Siracusa, 
director-general of the Italian Electric 
Company, Turin, but the results have not 


yet been made public. 
T 


Commercial Outlook for the United 
States in Paraguay. 


Concerning the commercial outlook in 
Paraguay, Mr. John N. Ruffin, consul at 
Asuncion, writes, under date of April 27, 
1901, as follows: 

“The trade of Paraguay with the 
United States is increasing, and the pros- 
pects are that before the expiration of the 
present year it will have reached an un- 
precedented volume. For instance, the firm 
of Angulo y Cia. has devoted considerable 
space to an exhibition of United States 
goods, in which, I am informed, it is doing 
a large and ever-increasing business, espe- 
cially in agricultural implements. It ex- 
pects to make many sales of carriages, 
electrical supplies, bicycles, dry paints and 
other articles of United States manufact- 
ure. 

“A contract has been made with a large 
landowner here for the establishment of a 
quebracho factory, for the production of 
extract of quebracho for use in tanneries. 
Another plant (known as ‘curupay’), I 
am informed, gives even more tannic sub- 
stance than the quebracho—the yield being 
as high as 36 per cent—and, in my opin- 
ion, a factory for its utilization would 
prove an excellent investment. As yet, 
the scheme has never been tried. 

“Ihe engineers who have been consid- 
ering the establishment of waterworks for 
the city of Asuncion will shortly submit to 
the authorities the results of their obser- 
vations, when the government will call for 
bids. The works will be quite extensive 
and will involve the use of considerable 
quantitics of piping and iron material. 
In addition to the waterworks, the govern- 


ment will, in the near future, take up the 
matter of road building and the dredging 


of the pass at Angostura.” 
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THE THEORY OF ALTERNATING DYNA. 
MO ELECTRIC MECHANIS/S—XXXIl. 


BY W. ELWELL GOLDSBOROUGH. 


It will further be noticed that there are 
two points at which the branch and line 
currents are in phase. One of these is 
when the circuit O'A’ is open. At this 
time I,’ = zero, and by Fig. 86, OB" is in 
phase with OB,,*; also, when the react- 


ance of the circuit O'A’ is zero, the line. 


and branch currents are in phase At 
this time OB,“ and OB,,° are in phase 
with OB*. 

‘The diagrams of Fig. 85 and Fig. 86 
differ markedly in several points. In the 
first place in Fig. 85 the line currents 
represented by OB“ and OB? are shown in 
phase, whereas, in Fig. 86, they are 
separated by the angle B°OB*. This 
change is, of course, brought about by 
the generator electro-motive forces of the 
two vector diagrams of which they form a 
part, being drawn together, since the 
transfer of the vectors from Fig. 85 to 
Fig. 86 does not alter the phase relations 
of the currents relatively to the generator 
electro-motive force. 

In Fig. 86 the change of phase in the 
line current relatively to the genera- 
tor electro-motive force is quite clearly 
brought out. The maximum angle of 
lag which the current can have behind E 
is that shown by the angle AOC_, and 
the minimum phase displacement of the 
current behind ÈE is shown by the angle 
AOC,. Between these limits the varia- 
tions of the reactance in the circuit O'A’ 
causes corresponding movements in the 
phase position of the line current between 
the maximum and minimum limits. Fig. 
86 brings out also sume very pertinent 
facts regarding the relative rate of change 
in the values of the receiver electro- 
motive force and the currents. For in- 
stance, while the receiver electro-motive 
force is passing between the points 
A,’ and A,“, the main line current is passing 
over the arc B/B", consequently, during 
the period of these movements the rate of 
change of the receiver electro-motive 
force is small, whereas the rate of change 
in the line current is relatively high. On 
the other, hand, the receiver electro- 
motive force passes from A," to A,°, while 
the line current passes from B“ to B“. In 
this case the conditions are reversed and 
the receiver electro-motive force is sub- 
jected to the greatest rate of change in 
value. ‘These differences are brought 
about by the fact that the locus circle of 
the receiver electro-motive force is consid- 
erably rotated relatively to the current 
locus circle. In the latter the initial 
point B“ is quite near the point O, whereas 
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in the former the initial point A,’ is re- 
moved from O, beyond the distance which 
a proportional relation with OB? would 
give it. by an amount very nearly equal 
to the diameter of the receiver electro- 
motive force locus circle. 

In Fig. 85 the generator electro. motive- 
force locus circle has substantially the 
same position as the current locus circle, 
insofar as the relative location of like 
points is concerned. During the trans- 
formation, however, from Fig. 85 to Fig. 
86, a change in the relative position of the 
points on the circle about which the line 
electro-motive-force vector moves brings 


about quite a rotation in the relative loca- 
tion of like lettered points. 

To further elucidate the bearing of a 
variable reactance in parallel circuits upon 
the regulation at the receiver terminals 
the rectangular coordinate curves of Fig. 
87 are drawn. They show the relative 
values of the receiver electro-motive force, 
the line current and the angle of phase 
difference between the line current and 
the generator electro-motive force, plotted 
relatively to the current flowing in the 
reactive receiver circuit. The full sides 
of each of the three loops represent the 
conditions when the inductance reactance 
of the circuit O'A’ is changed from in- 
finity to zero. At this time the current 
in the circuit O'A’ is growing; and, con- 
sequently, as indicated by the arrows, the 
curves grow out to the right. The dotted 
portions uf the three loops show the con- 
ditions when the capacity reactance of 
the circuit O'A’ is changed from infinity 
to zero. At this time, of course, the 
current in the circuit O'A’ is diminishing 
in value; and, consequently, as indicated 
by the arrows, the curves are retrogress- 
ing to the left. From these curves, then, 
we gather the following facts: That, 
with a variable inductance in the receiver 
circuit O'A’, the eleztro-motive force at 
the terminals of the receiver circuit falls 
off rapidly and the angle of lag of the 
line current. behind the generator electro- 
motive force is relatively large; whereas, 
on the other hand, when capacity react- 
ance is present in the receiver circuit, the 
potential regulation at the terminals of 
the receiver circuit is more nearly con- 
stant and the line current comes quite 
nearly in phase with the generator electro- 
motive force. 

‘Should it be desired to treat such a 
system as this mathematically the same 
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line of development must be followed as 
that which is presented on page 572. 
Since, in the present instance, 2,’ is a 
variable and r,” a constant, g, and b; are 
variables, and g,” a constant. Necessarily, 
then, since equation (190) expresses the 
variations that occur between the gen- 
erator electro-motive force and the line 
current under these general conditions, 
it applies here, but it has to be inter- 
preted in the light of the special limita- 
tions pertaining to the present case. Of 
course when z; has a zero value equation 
(190) admits of the modification shown in 
equation (191), 


| 
Ti rr Ñe 2 
NG F n Fri + 7 + (z) 
since, at this time, g, = = and }, =zero. 


Although all the vectors ‘shown in Fig. 
86 can be readily evaluated by a proper 
use and interpretation of equation (190), 
the results, without the graphical treat- 
ment to assist in their illumination, do 
not present to the mind an adequate con- 
ception of the variations which actually 
occur in the system. For this reason, in 
this case, as in most others, the graphical 
treatment is desirable. It is clearer, 
as accurate and more rapid than the 
mathematical treatment. 

Example 18. 

Given: A distributing system, such - 
as. that shown in Figs. 83 and 84, in 
which an alternator developing a pressure 
of 130 volts at 60 cycles is impressed upon 
a receiving circuit through a distributing 
line. The resistance of the line is 0.6 
ohm, and it has a reactance of one ohm. 
Primarily the receiving circuit consists of 
a non-inductive bank of incandescent 
lamps having a resistance of 2.5 ohms. 
In parallel with this system, however, is 
connected a second receiver circuit having 
a constant resistance of two ohms, and it 
is so connected through induction coils and 
condensers that its reactance may be made 
anything from negative to positive infinity. 
The internal resistance and reactance of 
the generator armature are small and may 
be neglected. 

Determine what voltage values will ap- 
pear at the terminals of the receiver cir- 
cuit when the reactance of the reactive 
branch circuit is varied. Further, de- 
termine the lag of the line current behind 
the generator electro-motive force for 
each value of the reactance assumed. 
Finally, construct the polar vector dia- 
gram illustrating the phenomena due to 
the reactance variations, and by means 
of rectangular coordinates develop the 
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electro-motive force characteristic of the 
receiver under the conditions imposed. 

In solving this problem graphically we 
will lay out a diagram such as that shown 
in Fig. 85. First make the vector OA,, for 
temporary purposes, equal to 100 volts. 
Now, laying off OB’ equal in length to 40 
amperes (which is the current the lamp 
circuit would take under this pressure) 
we can proceed and construct the line im- 
pedance vector diagram which the current 
OB* brings into being. ‘Then, in accord- 
ance with the outline already developed, 
we can lay off the vector OB,% equal to 
five amperes, equal to the current that 
will flow in the reactive branch circuit 
when its reactance is passing through the 
zero value. Further, on OB,? as a 
diameter, we can describe the locus circle 
of the current flowing in this branch cir- 
cuit, and then (since, under present con- 
ditions, OB“ is a constant, and the line 
current is, at all times, the resultant of 
the two branch currents) we can draw the 
line current locus circle in the position 
indicated. If, now, different receiver 
currents are assumed, such as OB,’ and 
OB, 5, the resulting line currents, OB? and 
OB‘, are immediately determinable, since 
the distances B,°B’ and B,°B° must be 
equal to the constant value of OB". 

To find the line electro-motive force 
required to set up the line currents 
through the line impedance we transfer 
the vector OA,,, which is the initial value 
the line electro-motive force will have 
when the line current is equal to OB", to 
the position A,A°; then, upon the vectors 
of the assumed currents in the reactive 
circuit, we construct electro-motive-force 
triangles, such as OC,A, and OC_A_., the 
hypotenuses of which are equal to the line 
electro-motive forces required to force the 
reactive branch receiver currents through 
theline. Now, transferring these line elec- 
tro-motive forces to positions in which they 
make, with A,A“, correct phase angles, 
we have determined the several values 
which the line electro-motive force must 
have in order to set up the several line 
currents. This construction is shown in 
the case of the two current vectors 
mentioned by the vectors A,A? and 
A“A°, which give the resultant line electro- 
motive force A,A’; and the vectors 
A,A%, A°A‘, which give the line electro- 
motive force A,A°, the latter conforms 
to the line current OB‘ and the former 
to the line current OB’. 

With the vector diagram completed we 
can scale it and obtain therefrom data for 
the final solution of the problem. Such 
data is tabulated in Table 11. This data 
shows that the generator electro-motive 
force, to maintain an electro-motive force 
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of 100 volts at the receiver terminals, has 
to be varied between the limits of 130 and 
178 volts. During this variation of the 
generator electro-motive force the line 
current varies from 40 to 90 amperes, the 
current in the reactance receiver circuit 
varies from zero to 50 amperes, and the 
current in the non-reactive receiver circuit 
remains constant at 40 amperes. 

To determine what conditions will exist 
in the system with a constant electro- 
motive force of 130 volts maintained at 
the generator terminals the values given 
in ‘lable 11 must be modified in the ratio 
of 130 to the values of the generator 
electro-motive forces recorded. Such a 
reduction gives the values tabulated in 
Table 12, and if the latter values are used 
in the construction of both polar and 
rectangular diagrams the solution of the 
example is complete. 

Carrying out this line of procedure 
Figs. 56 and 87 are developed. The rela- 
tion between the vectors shown in Fig. 86 
and the values given in Table 12 is indi- 
cated by the exponent letters, by which 
it is possible to rapidly follow through the 
construction. For instance, OA = the 
constant generator electro-motive force = 
130 volts. AA,” = the initial line drop 
= 47 volts. OA,* = the initial receiver 
electro-motive force = 10v volts. OB* = 
the initial line current = 40 amperes. 

In another case, when the reactance of 
the receiver circuit has been given a value 
of 1.36 ohms, the line current assumes 
the position OB*, and has a value 57 
amperes. The line electro-motive force 
has the position A,A = 66 volts, while 
the receiver electro-motive force has the 
position OA,” = 73 volts. 

The angle of lag of the line current 
behind the generator electro-motive force 
is determined directly from the values 
of E, and E, given in Table 11, since 

tan@=E + E. 

Therefore, we find that the angle of lag 
varies all the way from 10 to 37 degrees. 
The value of 37 degrees occurs when the 
reactive receiver circuit is inductive, while 
the low value of the angle of lag occurs 
when in the reactive receiver circuit 
capacity predominates. 

In Fig. 87 a still further insight into the 
relative values of the quantities involved 
is possible, as the marginal figures show 
clearly the exact magnitude of the forces 
plotted. 

Many examples following the outline of 
the one just considered can be profitably 
formulated and solved by the student. 
Such a procedure will bring out in marked 
contrast the bearing of resistance and 
reactance upon the regulation in trans- 
mission systems. In the present case the 
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problem relates particularly to conditions 
in which variable motor loads are brought 
to bear upon illuminating circuits, and 
the general character of the voltage dis- 
turbances that may be expected are 
pointed out accordingly. 


TABLE 1l. 
DATA PERTAINING TO EXAMPLE 18. 


E;. Ts I,’ I E, E Fy E, ¢ 
a | 100| œ 0 40 | 47 130 | 124] 400/18 
b 100 | 4.73 | 19 51 | 59 151 | 1 860 | 85° 
c 100 | 1.36 | 41 78 | 90 178 | 142 | 1,070 | 87 
d | 100; 0 90 | 105 178 | 154 | 900 30° 
e | 100 | 1.30 | 42 79 | 91 151 | 143 | 490/ 19° 
JS | 100 | 2.92 | 2.9) 61 | 70 131 | 129 | 280) 10° 
a | 100| œ 40 | 47 180 | 124 | 400|18° 


TABLE 12. 
DATA PERTAINING TO EXAMPLE 18. 


E |e, E,.| Er. | Ex | I | I,’. | I. |9. 
a | 130 |47| 100| 14| 40 |40| 0 | 40 | 90 
b | 139 | 81 107 | 74 |61| 29 | 40 | b5° 
c | 130|66] 73| 104] 7 86 | 36 | 38 
d | 130|77| 73| 113| 66 87 |29] 0 
e | 130/78] 86] 123| 42 |57| 80 | W | ae 
f | 130 | 70 129 | 22 17 | 34 | 68° 
u | 130| 47] 100| 124] 40 0 | 40 | 90° 

=> 
Radium. 


At a recent meeting of the Paris So- 
ciety of Civil Engineers, M. P. Besson 
gave some particulars of the commercial 
production of radium, which has been un- 
dertaken by the Société Centrale de Pro- 
duits Chimiques. Only about one-half 
ounce of the body can be obtained from one 
ton of the uranium minerals, which form 
the raw material, and the separation of 
this one-half ounce requires the expendi- 
ture of about six tons of chemicals, while 
50 tons of water are used for washing pur- 
poses. M. Besson states that the activity 
of radium is such that it is spontaneously 
luminous in the dark. This luminescence 
does not arise like that of phosphorus 
from oxidization of the body, but is due 
to a continuous emission of electrified 
particles. The charge carried by these 
particles is enormous, but their mass 18 
so small that the loss of weight is only 
about one milligramme in 100,000,000 
years. 


—-—_—_—__ogp> 
Electric Mail Carriers. 


A committee appointed by Postmaster- 
General Smith, which investigated the 
workings of the pneumatic tube systems 
of carrying mails in cities, has reported 
that, on the present basis of cost, the sys- 
tem is too expensive. A system to be oper- 
ated by electricity is in process of develop- 
ment and bids fair to be successful. It 
consists of a miniature third-rail trolley 
road operated in a tube. 


—~No, 3 


mdition: 
brong 
it, ni 
Ace di 


ed ar 


~~ 


sPSeewe 


ii 


June 29, 190) 


ELECTRICAL REVIEW 


815 


The Boston Electric Elevated Railway-I. 


Some Notes on the Equipment of the Boston Elevated Railway Company’s 


New Lines, Power Stations and Trains. 


OR MANY YEARS there has been 
agitation in the city of Boston, 
Mass., concerning the necessity for 

rapid transit. Owing to the peculiar con- 
figuration of the city, and the narrow and 
crooked character of many of the streets 
in the busiest portions of the town, sur- 
face traffic became very greatly congested. 
It was in Boston that first the trolley car 


streets, the main arteries of retail trade 
in Boston, became so great as seriously to 
congest all traffic and to make an imme- 
diate solution of vital necessity. The solu- 
tion was found to some degree by the con- 
struction of a subway. This, running un- 
der and alongside the crowded shopping 
districts, took the cars out of the street in 
part, and, putting them on a private right 
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jacent to it, the style of building is open 
and distances are very considerable. The 
consequence of this arrangement is that 
the desirable residence portions of the city, 
lying both to the north and south of the 
business centres, are so far from the latter 
that the time taken in making the journey 


by trolley car is very considerable. 
dently a necessary feature of any solution 
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SKETCH MAP oF THE BosTON ELEVATED RAILWAY COMPANY’S LINES, CONSTRUCTED AND PROPOSED. 


THE LINES FROM CAMBRIDGE EAST To THE SUBWAY, THROUGH Essex STREET, AND FROM CASTLE STREET TO THE SouTH Boston LOOP ARE NOT YET CONSTRUCTED. 
Tae Line In THE SuBWway 18 SHOWN DOTTED. 


won recognition as a very important fac- 
tor in public transportation, and the sys- 
tem of the West End Street Railway 
Company, which has been merged into the 
present elevated railway corporation, was 
justly considered in its day to be the finest 
in the world. 

But with the growth of population and 
increase in use of transportation facilities, 
the crowding in Tremont and Washington 


of way, permitted high speeds to be made 
and greatly facilitated methods for hand- 
ling crowds of passengers; but the subway 
solution was by no means perfect. 

Boston proper is the centre of an urban 
area of considerable size, and the city it- 
self comprises within its present limits a 
very large number of what were once 
suburban towns. In the outlying parts 
of the city proper, and in the suburbs ad- 


of the transit problem in Boston involved 
the operation of high-speed trains to cen- 
tres in the suburbs, whence feeder lines 
might radiate to take care of the local 
distribution of passengers. 

Precisely this was done, and an elevated 
structure, extending from Sullivan Square 
in the former city of Charlestown (almost 
within the shadow of Bunker Hill monu- 
ment) on the north, across the Charles- 
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River and to Dudley street in Roxbury, 
was constructed as part of a system which 
will eventually embrace four radiating 
lines of elevated tracks and a loop in the 
centre of the city. 

In going through the crowded business 
part of Boston two distinct lines are used, 
making a loop around the centre of the 
city. This will easily be understood by 
reference to the accompanying sketch map, 
which shows the lines projected and com- 
pleted. On one side of this loop is in- 
cluded the subway; and Boston, distin- 
guished for so many other things, also en- 
Joys the distinction of being the only city 
in the world having an elevated road which 
is partly built underground. 

With the consolidation of the numerous 
street railway interests which went to 
form the West End Company—the im- 
mediate parent of the Boston .Elevated 
Railway Company—a number of power- 
houses and substations were inherited, 
and of these still a considerable number 
will be used in furnishing current to the 
general system of the city. It must not be 
forgotten that all of the transportation 
systems of Boston are operated as a unit 
by one company, and that the elevated 
system and the subway must be considered 
together with the radiating and intersect- 
ing trolley lines on the surface as forming 
parts of a single whole. 

Of the numerous power stations perhaps 
that one which will be most identified with 
the elevated railway proper, is the fine 
station standing on Lincoln’s Wharf, in 
the northern portion of the old city of 
Boston, and known as the Lincoln power 
station. One of the accompanying illus- 
trations gives an excellent idea of the 
station from the water front. 

The building is 155 feet by 145 feet in 
area, and is built of brick with limestone 
trimmings and a tile roof. Rising from 
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THE LINCOLN LOWER STATION OF THE BosTON ELEVATED Ratuway COMPANY— 
FroM THE WATER FRONT. 
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PARTIALLY COMPLETED SWITCHBOARD IN THE LINCOLN POWER STATION, Boston. 


one side of the building is a brick chimney 
251 feet high and having a 13-foot cir- 
cular flue. All of the piping, condensers 
and pumps are located in the basement 
vf this building below the level of the 
engine-room floor. The boiler room 1s at 
a slight elevation above the ground and 
above this is carried the coal in pockets. 
The capacity for coal storage is 3,500 
tons in the steel pockets in the building 
itself, and room for 6,500 tons more is 
reserved on the company’s wharf imme- 
diately adjacent to the building. The coal 
used is of the Pocahontas variety, “run of 
mine,” and is received from barges and 
schooners at the dock by means of a Hunt 
coal conveyor. The coal is carried either 
to the wharf piles for storage, or is sent 
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SETTING UP ONE OF THE 4,500-HORSE-POWER ENGINE AND DYNAMO UNITS AT THE LINCOLN POWER STATION. 
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up to the upper portion of the power-house, 
where it is crushed to the proper dimen- 
sions and stored in the pockets ready to 
come down through the automatic weigh- 
ing machines to the boilers below. 

Of boilers there is a total of nominal 
6,000 horse-power, arranged in six bat- 
teries of two 500-horse-power water-tube 
boilers each. The boilers are of the 
familiar Babcock & Wilcox type, the same 
company having supplied also the super- 
heaters which are used to superheat the 
steam to 500 degrees. The working pres- 
sure is 185 pounds per square inch at the 
boilers. Of the 12 individual boilers, eight 
are equipped with Roney mechanical stok- 
ers driven by steam engines, while four are 
equipped with Acme mechanical stokers 
similarly driven. All of the boilers work 
in connection with Green fuel economizers 
placed between the boiler proper and the 
uptake into the smoke-stack. The ar- 
rangements for handling ashes are com- 
plete and simple, these being delivered to 
carts at one end of the building. The 
whole progress of the coal, from the time 
the schooners arrive with it at the wharf 
until the ashes are carted out of the build- 
ing, is practically automatic and requires 
the absolute minimum of attention. 

Passing, now, to the engine room, this 
contains three units, of which two are in 
place and one is under construction. The 
units each consist of an engine, of the 
vertical cross-compound type, direct- 
coupled with a generator, the engine be- 
ing rated at 4,000 nominal horse-power 
and the generator at 2,700 kilowatts, giv- 
ing direct current at 550 volts. 

Of the engines, the two units which are 
at present installed were built by the Rice 
& Sargent Engine Company, of Provi- 
dence, R. I. At 180 pounds initial steam 
pressure, and at their normal speed of 75 
revolutions per minute, these engines indi- 
cate 4,500 horse-power. They are of ex- 
ceedingly simple type, their dimensions 
being 44 and 88 inches cylinder diameters 
by 60 inches stroke. These engines are 
provided with Corliss valves throughout. 
The other engine unit, which is now being 
installed, 1s of the Westinghouse pattern, 
though similar to the other engines and of 
the same dimensions, except that its low 
pressure cylinder is one inch less in diam- 
eter. This machine has poppet valves on 
the high-pressure side and Corliss valves 
on the low-preseure side. 

The two units at present installed drive 
dynamos of different types, one engine 
operating a Westinghouse generator and 
the other one made by the General Electric 
Company. The Westinghouse dynamo 
has 22 poles, and is rated at 2,700 kilo- 
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watts at 575 volts. The General Electric 
Company machine has 36 poles, its revolv- 
ing armature being narrower on the face 
and larger in diameter than that of the 
other machine, and its output rating the 
same. In each combined unit of engine 
and generator is included a 26-foot diam- 
eter, 120-ton flywheel. In each of them 
the weight on the main bearings is 250 
tons, and this in each case is carried by a 
shaft 34 inches in diameter in the bear- 
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twelve feet high, which is said to be the 
largest that has ever been constructed. 
Of course, air exhaust is resorted to only 
in case of trouble with the condensing 
system, which is elaborate and complete. 


The whole of the condensing apparatus 
is of the Blake pattern. The condensers 
and air pumps are of the combined twin 
vertical, separate-driven, self-contained 


type, which has come to be familiar in 
high-class power installations, there being 
three units of these machines rated at 
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ONE OF THE 4,500-Horse-PowER GKNERATING UNITS IN THE LINCOLN STATION OF THE 
Boston ELEVATED RAILWAY COMPANY. 


ings, forged hollow, of nickel steel. The 
Siegrist lubricating system supplies oil 
under pressure to sight-feed oil cups all 
over the working parts of the engines and 
dvnamos from a distributing table, not 
unlike an electric switchboard in its gen- 
eral design, located near the oil pumps in 
the basement. 

The exhaust pipes from the great en- 
gines contain an ingenious expansion 
joint, made after designs by one of the 
company’s engineers. These exhausts arc 
connected with a 48-inch exhaust header, 
open to the atmosphere through an ex- 
haust head eight feet in diameter and 


6,000 horse-power each. In connection 
with the condensing system, feed water 
heaters of the Webster pattern are em- 
ployed, while the steam coming from the 
boilers is superheated to 500 degrees, thus 
insuring, it is believed, a very high econ- 
omy in the operation of the station. 

The building is admirably adapted for 
station purposes. ‘The interior of the en- 
gine room is lined with white-faced bricks, 
and is spanned by a 50-ton electric crane 
made by the Morgan Engineering Company, 
of Mansfield, Ohio, and equipped with 
eneral Electric motors. This crane has 
also a five-ton auxiliary hoist, and it has 
been found of the utmost service in erect- 
ing the heavy machinery now in the sta- 
tion. The southern wall of the building 
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is of brick, but of a temporary character, 
as it is expected that it will have to be 
taken out and the building extended in 
that direction for the reception of a fourth 
unit before many years pass. 

The electrical connections of this sta- 
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Lightning Strikes the Niagara Trans- 
mission Line. 


On the evening of June 22, during ihe 


progress of a severe electrical storm, light- 
ning struck the transmission line connect- 


Switcn on Loop Track, Boston ELEVATED RAILWAY, SHOWING SwitcH TOWER AND SIGNALS. 


tion, while naturally on a large scale, are 
of the simplest character. Alongside of 
each dynamo is a monstrous circuit-break- 
er of the General Electric type, set to 
break at 6,000 amperes, while upon the 
switchboard the various circuits are han- 
dled through the customary single-pole 
switches and circuit-breakers employed in 
railway work. All of the circuits leave the 
building underground. 


ing Niagara Falls, N. Y., and Buffalo at 
a point between Niagara Falls and 
Tonawanda. In an instant Buffalo was in 
darkness, its street cars were stopped and 
the Pan-American Exposition was prac- 
tically paralyzed. Fuses on the line were 
blown out and it was several minutes be- 
fore the storage battery plant of the Buf- 
falo General Electric Company could be 
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brought into requisition to take care of the 
street cars and lights. At the Pan-Ameri- 
can, while the decorative lighting was tem- 
porarily extinguished, the power supply 
from the steam-driven power-house on the 
grounds was continued so that there was 
no trouble in finding one’s way about the 
grounds. The main troubles were found 
by various theatres, both on the Midway 
at the exposition and in Buffalo proper, 


which were left in darkness. This is the 
first time that lightning has caused a 
general suspension of lighting and power 
delivered through this transmission linc 
since its erection. 


< 
A French View of Wireless 
Telegraphy. 

M. Villot, Inspector General of Posts 
and Telegraphs, and head of a government 
commission appointed to study wireless 
telegraphy, is quoted in a press cable des- 
patch as saying: 

“Aerial wireless telegraphy can not give 
entirely satisfactory results, as experi- 
ments have been proved to vary with the 
atmospheric conditions. Furthermore, the 
horizon remains an insurmountable bar- 
rier for long-distance messages, even with 
relays. 

“On the contrary, certainty can be ob- 
tained in pouring into known subterra- 
nean layers sufficient power to reach a de- 
sired point, where perfected apparatus 
will receive the message. The first duty 
of the commission will be a thorough 
study of earthly strata, which the latest 
geological researches have shown to be 
imperfectly understood.” 


A Singular Accident. 


On the evening of Junc 20 a 1,000-kilo- 
watt rotary converter in the station of the 
Edison Heat, Light and Power Company, 
in Duane strect, New York city, suddenly 
“ran away,” causing its armature to ex- 
plode and seriously wounding Henry 
Kraemer, one of the attendants in the 
station. 

The cause of the accident is not quite 
clear. The machine was one of the stand- 
ard General Electric Company’s 1,000- 
kilowatt rotaries, normally operating from 
the alternating-current side to supply di- 
rect current to the outside of the 250-volt 
three-wire system maintained by the com- 
pany on its lighting circuits. On the even- 
ing in question the machine was running 
backward—that is to say, it was being 
operated from the direct-current side, 
feeding current back into the alternating 
distribution network. Whether it had 
been thrown in synchronism on the alter- 
nating side or not is not quite clear. It 
is supposed that possibly its field circuit 
became broken in some way, causing it 
simply to run away. Lights were out in 
the downtown district only a few minutes 
in consequence of the accident and the in- 
cidental invasion of the station by the fire 
department. 
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Syntonic Wireless Telegraphy. 


After the reading of Mr. Marconi’s 
paper, which was printed in full in the 
ELectricaL Review for June 15 and ae. 
before the Society of Arts, in London, 
Professor W. E. Ayrton being in the chair, 
the following discussion took place: 

Dr. Fleming, F.R.S., said, that as he 
had been permitted to be a little behind 
the scenes, and had seen some of the ap- 
paratus.before it was made public, he was 
able to entirely confirm Mr. Marconi’s 
statements with regard to his experiments. 
A very great stride forward had been made 
in syntonic telegraphy. The subject was 
not a new one, in fact, a large number of 
patents had been taken out in connection 
with it, most of which, however, embodied 
more hope than experience. In spite of 
the fact that there were so many claims of 
priority in the matter, he had the strong- 
est possible conviction that Mr. Marconi 
was the first person to actually achicve a 
true syntonic telegraphy with electric 
waves. He had done that in virtue of 
having followed out to their logical issue 
the fundamental scientific principles of 
the subject which he had so clearly 
grasped, one of which was the essential 
distinction between the radiative and the 
non-radiative circuit. Many inventors and 
patentees had professed to have obtained 
svntonic telegraphy with a simple open 
aerial insulated radiator of the Marconi 
type. Although it was possible to produce 
a kind of bastard syntonic telegraphy by 
that means it was not possible to produce 
true svntonic telegraphy, because the aerial 
simply produced a sort of wtheric impulse 
or explosion, and not a true train of waves. 
It was just as possible to produce true 
syntonic telegraphy by those means as it 
would be to cause one whip to crack by 
cracking another one near to it. When a 
closed circuit was taken, which was a pow- 
erful absorber of electrice energy, and asso- 
ciated with a radiative circuit, a means 
was obtained for producing a true train of 
waves, If those two circuits were tuned 
together, a great improvement was effected 
on anything previously accomplished. Mr. 
Marconi had not only constructed a re- 
ceiver capable of receiving trains of waves, 
but also capable of not receiving those 
not adapted to it. No train of waves 
would act upon his syntonic receiver ex- 
cept those which had a particular period. 
An analogy might be found im a cork float- 
ing on water, which would be bobbed up 
and down by any wave, long or short, 
which went over it; but a heavy log of 
wood floating on the water and tethered 
to the bottom of a sea by a spiral spring 
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would only be caused to bob up and down 
by waves having one particular period. 
The former corresponded to a simple co- 
herer and the latter to a syntonic receiver 
of the kind described in the paper. He 
quite agreed with Mr. Marconi that the 
days of the non-syntonic telegraphy were 
numbered, because no one would choose a 
receiver capable of being affected by every 
vagrant wave, when such an instrument 
as Mr. Marconi's latest form of receiver 
was available. Among the possibilities 
which Jay in front of the invention was 
that it would be immediately possible to 
provide the Admiralty and the post oflice 
with instruments having an Admiralty or 
post-oflice frequency, and to register fre- 
quency just as a telegraph address was 
registered, so that no one else could use 
that particular frequency. He had had 
the privilege of riding on the motor car 
described by the reader of the paper, and, 
when many miles from home, they were 
able to communicate with their hotel and 
order their lunches. In conclusion, he 
offered his warmest congratulations to 
Mr. Marconi on the immense strides he had 
made in the improvement of his initial in- 
vention. 

Captain Kennedy said he wished to ex- 
plain, in common justice to Mr. Marconi, 
some of the points connected with the 
operation of the system in South Africa. 
A scheme was suddenly conceived and 
hastily executed of sending apparatus and 
assistants to install the svstem at Durban. 
But intead of setting it up at that port, it 
was sent to the front. No poles were avail- 
able, and the attempts to substitute kites 
and balloons were unsuccessful. For want 
of labor and proper materials progress was 
slow, and eventually the work was stopped. 
On arriving in Natal, on the first oppor- 
tunity, he handed the whole system over 
to Captain Perey Scott, who worked it 
most satisfactorily on board the ships at 
Durban up to the time he left South Af- 
rica, The operations in Cape Colony were 
entirely experimental, and would have suc- 
ceeded had they been given a fair chance. 

The chairman, in proposing a vote of 
thanks to Mr. Mareoni for his admirable 
paper, said that, after listening to what 
wireless telegraphy had already done in 
saving life and ships, they realized why the 
reader of the paper, although so young, 
had acquired fame, why he had won that 
more substantial reward which sometimes 
went with fame, but often did not, and also 
grasped why he had earned what should be 
dearer to him than fame or wealth—the 
gratitude of all peoples for having so 
courageously developed a new sense for the 
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world. Although still far away, he 
thought they were gradually coming with- 
in thinkable distance of the realization of 
a prophecy he ventured to make four years 
ago, of a time when if a person wanted to 
call to a friend he knew not where, he would 
call in a loud, electromagnetic voice, heard 
by him who had the electromagnetic ear, 
silent to him who had it not. “Where are 
you?” he would say. A small reply would 


come, “I am at the bottom of a coal mine, or 
crossing the Andes, or in the middle of the 


Pacific.” Or, perhaps, in spite of all the call- 


ing, no reply would come, and the person 
would then know that his friend was dead. 
Let them think of what that meant, of the 
calling which went on every day from room 
to room of a house, and then think of that 
calling extending from pole to pole; not 
a noisy babble, but a call audible to him 
who wanted to hear and absolutely silent 
to him who did not, it was almost like 
dreamland and ghostland, not the ghost- 
land of the heated imagination cultivated 
by the Psychical Society, but a real com- 
munication from a distance based on true 
physical laws. On seeing the young faces 
of so many present he was filled with green 
envy that they, and not he, might very 
likely live to see the fulfillment of his 
prophecy. 

The resolution was carried unanimously. 

Mr. Mareoni, in reply, thanked Dr. 
Fleming for his kind remarks, to him he 
was also indebted for valuable advice on 
many subjects he did not understand, 
and in which Dr. Fleming’s theorctical 
knowledge was of great value. In refer- 
ence to Captain Kennedy’s remarks, he 
wished to give an explanation. When the 
war broke out in South Africa he was 
asked whether he could send his apparatus 
out there. His associates, in reply, made 
two proposals, (1) to send apparatus for 
work at the front, and (2) between shore 
stations and the transports at Durban. 
The proposal of using the apparatus at the 
front was not accepted by the War Office 
at the time. The apparatus was sent out 
without. poles, because he was informed 
they would be found at Durban. On the 
arrival of his assistants in South Africa 
they pluckily volunteered to go to the 
front, thinking the system might be 
worked with advantage to the English 
Army, but on reaching the front, poles 
could not be obtained by which to raise 
the wires. At that time, according to his 
old-fashioned system, this was absolutely 
necessary. Captain Baden-Powell came 
to the rescue with some well-designed kites 
and signals were transmitted about 18 
miles. Although the system was never 
used during operations in South Africa, 1t 
was not the fault of the system. In con- 
clusion he thanked the chairman for his 
remarks, and hoped he would he able to 
improve considerably on what he had done 
and obtain more valuable results for land 
and sea purposes. He wished also to thank 
the Council of the Socicty of Arts for 
asking him to read the paper, and the 
audience for the kind way in which they 
had appreciated his efforts. 
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THE ELECTRICAL RESISTANCE OF THE 
HUMAN BODY.* 


BY W. L. HOOPER. 


Several years ago while examining the 
evidence in a case of alleged injury from 
electrical shock, it became desirable to as- 
certain the resistance of the human body. 
An examination of the literature of the 
subject was most unsatisfactory, different 
authorities giving values ranging from 
one thousand to several tens of thousands 
of ohms; the only rule discoverable being 
that the better the contact and the more 
moist the skin, the lower the resistance. 

After some preliminary experimenting 
from which it appeared that the resistance 
of the body altered with the voltage em- 
ployed, as well as with the character of 
the contact and condition of the skin, I 
requested one of my post-graduate students 
to examine in as large a number of cases 
as possible the hand-to-hand resistance of 
the body at all practicable voltages. 

Brass rods about three-quarters of an 
inch in diameter were selected for elec- 
trodes; and the resistances were measured 
first with a Wheatstone bridge and single 
LeClanche cell and then with milliam- 
meter and voltmeter and battery of stor- 
age cells, varying from a few volts to 75 
or 100, and sometimes to 125 volts. 

With the Wheatstone bridge and cell 
the resistances were always high, usually 
from twenty thousand to forty thousand 
ohms; with the milliammeter and volt- 
meter and a number of storage cells the re- 
xistances were always lower, decreasing 
along an apparently hyperbolic curve until 
with 100 to 125 volts the results obtained 
were usually between 1,000 and 2,000 
ohms. 

The accompanying diagram shows the 
form of the curve according to which the 
resistance varies, but is not to be taken as 
an actual case. 

That the diminution of resistance with 
high voltages was not due to tighter grip 
of the handles due to muscular spasm was 
shown by substituting for the rods heavy 
pieces of metal resting upon the open 
palms. 

That it is a peculiarity of living tis- 
sue was shown by experiments with wet 
leather, meat and dead animals. Experi- 
ments with alternating currents yielded 
the same results, though with a periodicity 
of 130, no one was found willing to en- 
dure more than 50 volts. 

In the search for an explanation of 
these results a distinct increase in the 


moisture of the skin on the palms of the 
DS E ee Seely 
* Reprinted from the Tufts Engineer. 
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hands was observed after experiments with 
high voltages. It accordingly occurred to 
us that the diminished resistance might be 
wholly or in part due to the greater activ- 
ity of the sweat glands due to increased 
flow of blood to the parts under the stimu- 
lus of the relatively large currents at high 
voltages. 

If this is the true explanation, then it 
should take time to establish the conditions 
necessary for the low resistance observed 
at high voltages; and if the observations 
necessary for determining the resistance 
of the body could be completed in a brief 
space of time, for instance, in one or two 
hundredths of a second, we ought not then 
to observe any diminution, or at most a 
much smaller diminution in the resistance 
for a given increase of voltage. This hy- 
pothesis I have lately tested in the fol- 
lowing manner: | 

In series with the body and battery is 


Resistance of Body in Ohms 


Voltage at Handles. 


CuRVE SHOWING VARIATIONS IN BoDILY 
RESISTANCE. 


placed a non-induetive resistance composed 
of a series of incandescent lamps and a 
switch for closing the circuit. To the ter- 
minals of the non-inductive resistance is 
connected a condenser whose charge at any 
instant will, of course, depend upon the 
difference of potential between the termi- 
nals of that resistance and therefore upon 
the current in that branch at the given 
instant. 

In the same way another condenser con- 
nected to the terminals grasped by the 
hands enables us to determine the instan- 
taneous difference of potential between the 
hands. 

Both condensers are connected respect- 
ively to the two blades of a double-pole, 
double-throw switch, one pair of whose 
jaws are connected to the non-inductive 
resistance and body, the other pair to two 
reflecting balistice galvanometers. This 
switch is placed a measured distance be- 
low the battery switch above mentioned, 
and both are actuated by a falling weight. 

The operation is as follows: the battery 
switch being open and the double pole 
switch being set to connect the condensers 
to the terminals of the resistance and body 
respectively, the weight is released, and 
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falling, closes the battery switch, thus 
establishing the current through the body. 
After an interval of time, depending upon 
the distance the weight has fallen and the 
space between the two switches, the double- 
pole switch is thrown, thus transferring 
the terminals of the condensers from the 
resistances to the galvanometers whose de- 
flections, multiplied by the proper con- 
stants, give the potentials at the terminals 
of the body and the non-inductive resist- 
ance respectively. Knowing the value of 
the non-inductive resistance and the in- 
stantaneous value of the potential differ- 
ence between its terminals, the instanta- 
neous value of the current through the 
resistance and hence through the body is 
found. Knowing the current through the 
body and the difference of potential be- 
tween the handles, the resistance of the 
body is determined. 

That the indications of this rather com- 
plex arrangement of apparatus are reliable 
is shown by its vielding correct results 
when known metallic resistances are sub- 
stituted for that of the human body. 

There has not been time at my disposal 
for anything like an extended series of 
experiments with the new apparatus, but 
the results obtained show clearly that the 
resistance of the body during the first one 
or two-hundredths of a second after being 
subjected to potentials of from 50 to 100 
volts is much higher than that found after 
the current has acted for several seconds ; 
resistances below several thousand ohms 
not having yet been observed. 

On the other hand, resistances as high 
as those found with the Wheatstone bridge 
and single cell have not been obtained. 

It would therefore appear that the de- 
creased resistance of the human body 
which I have observed with high voltages 
is at least partly due to stimulated circu- 
lation, but that not improbably there are 
other effects of relatively large currents 
much more nearly instantaneous in their 
action, but tending also to reduce the 
body’s resistance. 

One evident result of this investigation 
is to show the utter futility of attempting 
to determine the amount of current that 
may flow through a person’s body on con- 
tact with a high-pressure wire by measur- 
ing the resistance of that body with a 
co bridge and one or two battery 
cells. 


The Street Railway Convention. 

The annual convention of the American 
Street Railway Association will be held at 
Madison Square Garden, in New York 
city, on October 9, 10 and 11, 1901. 
Headquarters of the association will be at 
the Murray Hill Hotel, 
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CIPHER CODE FOR GENERAL RAIL- 
ROAD TELEGRAPHING.* 


-_ — 


BY C. S. RHOADS. 


While no doubt the majority of the rail- 
ways here represented now have, or have 
had during the past, some form of “cipher 
code,” the fact that your topic committee 
has asked us to consider the question at this 
convention must be taken as evidence that 
there is need of something that will enable 
a “knight of the key” to have a better con- 
ception of the old saying that “brevity is 
the soul of wit.” Can this not be done by 
reducing the length if not the number of 
telegrams, so that the poor fellows will 
have time to exchange witticisms with one 
another across the table instead of “peg- 


ging” away every moment of their hours | 


while on a “trick,” and then put in extra 
time at the close of day in getting together 
to forward by train mail what should have 
gone by wire in an abbreviated form, and 
no doubt have saved money therchy for the 
company by having them acted upon much 
sooner ? 

Since being requested to prepare some- 
thing on the above caption, the writer has 
not had time to make any extensive re- 
search as to just what extent the “cipher 
code” is being used, nor with what success 
among our neighbors. But judging prin- 
cipally from my own limited experience 
(which has been rather of an experimental 
nature) I am of the opinion that what we 
need to make it a thorough success is to have 
a code that will apply to the stereotyped 
phrases used in the different departments 
of the railroad service, and then have same 
adopted as the standard for North Amer- 
ica, the action to make it so presumably to 
come through the American Railway Asso- 
clation. 

On the Big Four system we prepared a 
code specially for the local freight depart- 
ment, and put it in use between three of the 
largest cities. The result was of a satis- 
factory nature so far as apphed to the local 
business of our own road, but when it 
came to the joint service with connecting 
lines (which form a large portion of this 
class of telegrams) we soon observed the 
necessity for “standard” for all roads to 
make it thoroughly practicable. Our trav- 
eling auditors have a code of their own, 
which only the general auditors and trav- 
eling auditors have copies of, for obvious 
reasons. 

The Association of American Railway 
Accounting Officers have adopted a code 


*Read before the Association of Railway Telegraph 
Superintendents, Buffalo, June 20. 
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which was formulated by a committee of 
that association some two or three years 
ago, which, it seems to me, contains the 
basis of what might be enlarged upon to 
fill the requirements of every department 
of the service. It contains numerous sub- 
divisions, one for each department. For 
example: Car service department, cipher 
words beginning with “C;” freight audit- 
ing and freight, cipher words beginning 
with “F;” general freight department, 
cipher words beginning with “G.” 

Each subdivision is arranged in alpha- 
betical order, this arrangement being con- 
sidered better than arrangement by sub- 
jects, for the reason that no two persons 
would have the same idea as to the best 
way of classifying subjects, ete., under the 
latter plan. Consequently there would be 
more or less difficulty in finding a desired 
phrase, while an alphabetical order is 
very simple. By having the “code” words 
in each subdivision begin with a letter 
having a direct connection with the de- 
partment using that subdivision, instant 
reference can be made to the proper part of 


the code when a message is to be inter- 


preted. They inserted a number of extra 
code words in each subdivision, with the 
understanding that after the code was 
adopted by the association, any road wish- 
ing to add one or more phrases might ap- 
ply to the secretary to insert such phrases, 
designating a code word for each, and 
notifying all members of the association 
by the monthly bulletin. 

In addition to a code of the nature out- 
lined above, would it not be well to have a 
private code for the use of presidents, 
general managers and general superin- 
tendents only. There are often telegrams 
pertaining to the executive and adminis- 
trative affairs of the service that should 
be so strictly private that not even the 
clerks in their own offices should have 
copies of their code. It is not my purpose 
to insert herein a list of code words to be 
recommended. One can soon be arranged 
after the matter of adopting a standard 
has been perfected. At a previous meet- 
ing. while the question of unnecessary tele- 
grams was being discussed, a member of 
the association suggested as a remedy that 
“each person be furnished a telephone.” 
While this nlan is being rapidly adopted, it 
doesn’t seem to have the effect of reducing 
the telegraphing, which, like our country, 
appears to still be on an expanding basis. 
We make a request for a certain number 
on the telephone, and about two times out 
of three get the reply, “Line busy.” Now, 
the query is, ”Shall our code not be useful 
in reducing the number of telephones?” 
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British Pacific Cable. 


A surveying party has located the land- 
ing site of the British Pacific telegraph 
cable (which is to connect the Dominion 
of Canada with the Australian Confedera- 
tion) on Kelp Bay, near Banfield Creek, 
seven miles from the entrance to Barclay 
Sound, and something over 100 miles from 
Victoria, writes United States Consul A. 
E. Smith. 

The location is described as admirably 
adapted for the purpose—a good harbor, 
12 fathoms of water close to the shore, so 
that vessels of 10,000 tons can find safe 
anchorage. The harbor is landlocked, and 
has a bottom of ooze that it is said will 
furnish good protection for the cable. 

Work has already begun in England on 
the cable. It is to be 5,834.5 miles in 
length, the longest yet constructed, and 
will be transported and laid in one ship, 
which is now being specially built for the 
purpose. The cable will run from Van- 
couver Island to Fanning Island, a dis- 
tance of 3,337 miles, before a landing is 
effected ; thence to the Fiji Islands, thence 
to Norfolk Island, and thence to Queens- 
land. 

The first installment of cable, including 
the sections from Queensland to Norfolk, 
Fiji, and Fanning Islands, is expected to 
leave England in January, 1902. The 
second and longest portion is to leave in 
August, 1902, come direct to Vancouver 
Island, and be laid from Barclay Sound 
to Fanning Island. 

According to the contract, the whole 
cable is to be laid and working by January 
1, 1903. Unforeseen disaster excepted, 
those engaged in the work believe this 
great enterprise, which will cost $10,000,- 
000, will be completed at the date prom- 
ised. 


> 
The Plain Truth. 
|From the Oswego, N. Y., Times.] 

The point raised by the ELECTRICAL 
Review is that it is not the shock received 
in the electric chair that extinguishes 
the vital spark, but the autopsy that fol- 
lows; and it complains that in no case 
has the test been made of trying to resus- 
citate the criminal as in the case of the 
hoy referred to, who, after having received 
a shock fivefold as powerful as that ap- 
plied to criminals and apparently being 
killed by it, was resuscitated. Certainly 
if this position be true, it is a vastly dif- 
ferent matter from that contemplated by 
the statute. Death by a burning electrical 
discharge is one thing, death by the autop- 
sic knife—butchery, in a word—quite an- 
other. 
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ON ANODE RAYS. 


————_— = 


BY W. HIBBERT. 


—— 


The following interesting communica- 
tion is taken from our esteemed contempo- 
rary, the London Electrical Review: 

About three or four years ago, Dr. 
Gladstone and I conducted some researches 
on the absorption of X-rays by various 
salts and metals. The experiments were 
very numerous and involved the us: of 
many tubes, sa that incidentally a great 
variety of observations were made. In 
some cases, pure accident led to some notes 
about anode rays which may interest your 
readers. M. Sagnac has given some ac- 
count of similar results. 

The X-ray tubes employed were of the 
well-known form shown in the figures, the 
bulb being about two and one-half inches 
in diameter, and the distance from the 
aluminum cup to the platinum plate about 
one and three-quarters inches. 

For the benefit of those who are less 
familiar with the subject, it will be con- 
venient to describe the appearances ob- 
served during the process of exhaust- 
ing these tubes, when an electric discharge 
from a coil is used. At a pressure which 
is relatively great, light appears around 
the cathode cup, Fig. 3. With increasing 
exhaustion this light spreads more and 
more till a converging beam forms. ‘The 
focus of this cone has a very considerable 
depth, but divergence over a large area 
follows, Fig. 2. As the pressure still 
diminishes, the divergence cone narrows, 
until it all falls on the flat platinum plate. 
At still further exhaustion these cones 
disappear, and the greenish-yellow light 
which indicates the X-ray stage fills the 
Whole space intervening between the elec- 
trodes. At various stages, the platinum 
plate (anode) is observed to get red hot, 
which is explained by the action of “cath- 
ode rays” from the aluminum cup bom- 
barding the plate on which they are fo- 
cused, raising its temperature by deliv- 
ering up to it the kinetic energy they 
possess. 

While at work on these tubes I had the 
good fortune to see the result of an ex- 
cessively small puncture, so small, indeed, 
that the normal pressure was not restored 
in six hours. ‘The main effects observed 
were the reverse of those just described 
as occurring during exhaustion. The 
greenish-yellow light disappeared; the 
fairly concentrated cones were followed by 
the more diffused ; and after a little while, 
light could be seen round the aluminum 
cup only. 

In this deteriorating vacuum I hap- 
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pened to reverse the current, just after 
the cones had disappeared, and the focus 
was becoming indefinite. The aluminum 
cup thus became an anode, and the plat- 
inum plate a cathode, contrary to the 
usual practice. To my surprise, the plat- 
inum cathode became red hot, and contin- 
ued so during the discharge. Even when 
the battery was switched off, the incan- 
descence was visible, dying away in the 
manner observed after bombardment by 
cathode rays. The current was reversed 
six or seven times, and each time that the 
platinum plate was acting as cathode it 
became red hot, though this was not ob- 
served when it was made an anode. 

It is now granted that the ordinary in- 
candescence of an anti-cathode, or anode, is 


Fra. 1. 


Fia. 2, 
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ILLUSTRATING ANODE Ray EXPERIMENTS. 


due to bombardment by “rays” from the 
cathode. Parity of reasoning suggests 
that at the particular pressure reached in 
the experiments just described, the cup- 
shaped aluminum electrode can radiate 
anode rays more energetically than cath- 
ode rays. 

As the leakage continued and the vac- 
uum deteriorated still further, the visible 
heating of the platinum plate (eathode) 
diminished and finally ceased. But heating 
continued, for the bulb was found to be 
warm over a considerable area near the 
cathode. At a pressure at which the dis- 
charge showed light just round the alumi- 
num cup as cathode, Fig. 3, the current 
was reversed, and the heating effects were 
greatest at A A, falling rapidly in front to 
a a, and less rapidly behind to a, 4. 

I now tried to obtain evidence of this 
anode radiation, and consequent incandes- 
cence of the cathode, during the process of 
exhausting a tube. Putting a tube on to 
a Cossor pump, and running steadily till 
an ill-defined “focus” appeared between 
the electrodes (the discharge being in the 
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usual direction—aluminum as cathode, 
platinum as anode) the current was re- 
versed, and at once the platinum plate be- 
gan to glow. « Here again the anode radia- 
tion or discharge is more energetic than 
that from the same end used as cathode. 

Some observations were made during the 
process of exhaustion by touching differ- 
ent parts of the glass globe. Heating ef- 
fects were observable over a wide range of 
pressure, and as soon as the vacuum be- 
came fairly good, the temperature was 
higher round the cathode than near the 
anode. It is, however, widely and irregu- 
larly distributed till a much lower pressure 
is increased. The bombardment is then 
concentrated on the cathode as described, 
raising it to incandescence. The pressure 
at which this was obtained was proved 
in various experiments to be just higher 
than that at which the “focus” becomes 
visible. In some experiments the plati- 


num was seen to heat first at a point or a 
very small area, recalling the experimental 
proof given by Mr. Campbell Swinton of 
a focal concentration continuing to the 
anode. Here, of course, the continuation 
is to the cathode. 

These results seem to indicate that dur- 
ing exhaustion of a tube there are both 
anode and cathode rays, that the line of 
discharge and concentration for each varies 
according to the pressure, and that at par-. 
ticular, though different, pressures, it is 
possible to get convergence of either. 

I hope to determine the pressures by the 
aid of Mr. Cossor’s McLeod gauge. 


German Technical Bureau. 


Steps are being taken for the crea- 
tion of a federal bureau of technics 
in Germany. On the executive com- 
mittee having charge of this plan are 
members of the leading chemical works, 
the German association for protecting 
the trades, the Technical Association 
of Germany, the Association of German 
Engineers, the Union of German Patent 
Lawyers, the Central Bureau for Scien- 
tific Investigation, the Institute for Fer- 
mentation, the German Tobacco Associa- 


tion, electrical companies and others. 
oe -- 


Patent Applications in Great Britain. 


In Great Britain last year the number of 
applications for patents was 23,922, as 
compared with 25,800 in 1899. The high- 
est point was reached in 1897, with 30,- 
952. It is somewhat interesting to note 
that, while there has been a falling off 
in the number of patents granted to citi- 
zens of the United Kingdom and also to 
citizens of Germany and France, the num- 
ber of applications from the United States 
increased from 3,002 in 1899 to 3,189 in 
1900. 


824 


AMERICAN MANUFACTURED PRODUCTS 
IN GERMANY.* 


BY FRANK H. MASON. 


It is one of the anomalies of the present 
situation in Germany that notwithstand- 
ing dull and declining home and foreign 
markets for most products of German 
manufacture, there is an unusually brisk 
and insistent demand for certain articles 
of American origin. During no recent 
period have so many inquiries, personal 
and by letter been received at this con- 
sulate from German firms and individuals 
who wish to be pul intodirect relations with 
American manufacturers and exporters, as 
during the first three months of the current 
vear. These inquiries cover a large range 
of merchandise, including small machin- 
ery of many kinds, typewriters, time and 
cash registers, furniture and office sup- 
plies, shoes, leather, lumber, and even 
dress goods and other textiles of wool and 
cotton which, surprising as it may seem, 
are now produced in the United States 
under conditions which, it is beheved here, 
will warrant their export to European 
countries. | 

The significant and gratifying indica- 
tion in all this is that American manu- 
factures, as such, are becoming well known 
in Germany and are appreciated and ap- 
proved for their quality and price. Here, 
as in Great Britain, an American label 
or trade-mark has come to be recognized 
as conveying a certain guarantee as to 
general excellence in material, workman- 
ship and ingenious adaptation to the pur- 
pose for which the article is intended. 
The American machine tool, the high- 
grade hieycle, dried and canned fruits, 
the $3 shoe, the typewriter, the roll-top 
desk and various fixtures have set high 
standards of excellence in those specialties, 
and made the way more open and easy 
for the other manufactured products which 
are to follow. In respect to all these 
things, it is but justice to say that, with 
few exceptions, German people, espe- 
cially in the cities and larger towns, have 
been just and discriminating in their ap- 
preciation of American wares, and do not 
hesitate to buy the imported article when 
it is better or cheaper than a similar prod- 
uct of native manufacture. So notoriously 
is this true that purchasers here are often 
reproached by trade papers and manufact- 
urers’ associations with a want of patriot- 
ism and a weakness for imported articles 
which have the merit of novelty. So 
marked has become the German apprecia- 
tion of American machinery and tools 


a 
* Extracts from a report made to the Department of 
State by Consul General Mason. 
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that the imports last year included 4,- 
757 tons of machine tools of American 
origin, against 588 tons from Great Brit- 
ain and 388 tons from France. Besides 
this, there were imported from the United 
States, during the same year, 20,249 tons 
of agricultural machinery and implements, 
343 tons of electrical machines, 200 tons 
of steam engines, 574 tons of blowing ma- 
chinery and 331 tons of pumps. 

But while all this is true, it must be ad- 
mitted that, except in a few lines, Ameri- 
can exporters have been slow in learning 
the best methods of utilizing the oppor- 
tunities which are offered in the German 
market. The makers of machine tools 
and shoe-making machinery, typewriters 
and a few other specialties learned the 
lesson early and well, and have profited by 
their knowledge. But, as a class, the 
American manufacturer—incomparable as 
such—is still in the primary grade as a 
merchant in foreign fields. That this 
should be so is, perhaps, a natural result 
of his education and environment. His 
success at home has been so complete and 
satisfying, his confidence in Ameriean 
methods so ingrained and assured, that 
he finds it hard to realize that customers 
can not be won in France, Germany, and 
Russia with catalogues and price lists in 
English; with measurements, weights and 
values stated in inches, pounds and dol- 
lars; and offering to sell his incomparably 
superior products for “eash at 10 days 
sight f. o. b. New York, sight draft with 
bill of lading attached.” 

The folly of all this has been explained 
and written threadbare in consular corre- 
spondence and published reports. lt has 
heen emphasized in the letters of German 
agents and importers, but still the confi- 
dent exporter goes on in hisefforts to “teach 
foreign purchasers American methods of 
business.” If he ventures upon a foreign 
language it is almost invariably Spanish, 
and Germany has been strewn with Amer- 
ico-Spanish catalogues and price lists 
which are twice as bulky and no more 
comprehensible to Germans than if printed 
in English alone. By way of making it 
pleasant and easy for the foreign customer, 
he' often encloses a United States stamped 
envelope, printed with his own address, to 
contain the returning order. If he sends 
a traveling salesman or agent to study the 
market and make personal propaganda, 
the chances are that the emissary will be 
a bright, energetic, capable voung Ameri- 
can, who knows all about the goods and 
how to sell them in the United States or 
England, but is ignorant of every language 
but English and helpless beyond the 
realm of his mother tongue. Even with 
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these disadvantages, the imperfectly 
equipped salesman often renders a valua- 
ble service by studying the actual needs 
and conditions of the foreign market, find- 
ing how it can be best reached, and, as 
one of them sententiously remarked, “get- 
ting the facts to convince our firm at home 
that Germany is not in the United States.” 

In respect to size, beauty of print and 
illustration, the trade catalogues issued 
by American manufacturers are the most 
elaborate and beautiful, as well as the 
most expensive, in the world, but for prac- 
tical purposes they are often defective in 
several respects, the most essential of 
which are too many claims to superiority 
and too little definite and exact informa- 
tion concerning the weight, dimensions 
and effective capacity of machinery; ab- 
sence of metric weights and measurements 
and prices in franes, marks or other for- 
eign equivalents; and translations, when 
given at all, made by persons who do not 
understand the goods, and which are often 
so incorrect and imperfect as to furnish 
no adequate technical description of the 
merchandise, Asa result of these defects, in- 
tending purchasers are frequently obliged 
to openacorrespondence with the exporting 
manufacturer in order to obtain clear and 
definite information. This entails a ser- 
ious waste of time and often leads to the 
loss of orders which are given to manufact- 
urers of other nationalities who make care- 
ful and complete catalogues specially for 
the German market, or, what is still bet- 
ter, send a capable traveling salesman to 
exhibit samples or photographs of the 
goods and make direet contracts in the 
office of the purchaser. 

For the fact remains that with all that 
can be done by other means, it is the ex- 
who is the 


pert salesman—the drummer 
most effective nurse of new trade, either at 
home or abroad. The foreign firms or 
agents are also important adjuncts when 
thev are trustworthy and enterprising, but 
there is always the possibility that they 
will hold back the sales of an imported 
article while pushing those of native pro- 
duction, or they may take advantage of 
loosely drawn pattern and trade-mark 
laws to improve their own product at the 
expense of the foreign competitor. Al 
this is but natural, and must always be 
taken into account by exporters who place 
their goods in the hands of foreign agents 
who are already established in a similar 
line of trade. Many of such houses 1 
Germany have been enterprising. and 
faithful and have built up an important 
and permanent traffic in American special- 
ties. Others have utilized the opportunity 
thus acquired to use the imported machine 
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or other article as a model to improve their 
own products, which they have pushed into 
complete control of the market. 

There should be, therefore, a closer ac- 
quaintance and more binding agreement 
between exporter and agent, and this can 
be acquired only by personal contact and a 
more careful study of the conditions and 
requirements of European trade, made 
here on the spot by competent merchants 
or expert salesmen. In large enterprises, 
the sale of machinery and tools, sales of 
railway supplies, mining equipments, con- 
tracts for bridges, ete., our people have 
achieved brilliant successes because they 
have come abroad and done the business 
directly with purchasers. The enormous 
increase of the German export trade dur- 
ing the past 20 years is a monument to 
the efficiency of the good-natured, per- 
sistent, highly educated German drummer, 
who, with sample bag and order book, 
backed by subsidized steamship lines and 
German branch banks in foreign marts, 
has camped in the remotest markets of the 
earth until he has practically made them 
his own. 

It ig an ungracious though sometimes 
a wholesome duty to point out some of the 
other errors into which certain of our ex- 
porters have fallen through careless over- 
confidence or ignorance of foreign condi- 
tions, and to state from the standpoint of 
the German importer some of his grounds 
for complaint. The first of these charges 
is that American exporters are in many 
cases too lax and irresponsible in the ful- 
fillment of contracts. As an example of 
what is meant by this, the following in- 
cident will serve: In August of last vear, 
a furnace company in a southern state 
sold, through an agent in Germany, to a 
steel manufacturer in the Lower Rhine 
region 5,200 tons of pig iron, with the ex- 
press stipulation that 4,000 tons should be 
shipped so as to be landed at Rotterdam 
on or before November 15, and the re- 
mainder to be landed at Hamburg not 
Jater than the same date, so as to be 
shipped up the Elbe to Silesia before the 
close of navigation. There had been a 
dearth of pig iron in Germany during the 
Summer and early autumn of last year, 
and the purchaser waited impatiently for 
the American material. Letters and tele- 
grams to the sender evoked no satisfactory 
reply: The autumn boom in steel manu- 
facture had begun in the United States 
and he was taking care of his friends at 
home. Finally, on December 20, 200 tons 
arrived at Hamburg. The Elbe was then 
frozen so that it had to be shipped inland 
by rail. The remaining 1,000 tons of that 
order and the 4,000 tons for Rotterdam 
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failed to arrive, and the order was can- 
celled. The Rhineland steel maker accepted 
the non-delivery because an important de- 
cline in the demand and prices of steel had 
meanwhile occurred in Germany and he 
could dispense with the American pig iron. 
But had this been otherwise, he might 
have bought the whole 5,000 tons in Eng- 
land, Germany or anywhere, paid the 
market price for it, and collected the dif- 
ference between that and his contract from 
the agent who sold him the American 
metal and failed to deliver it according 
to agreement. It should be clearly under- 
stood that, under German laws, non-ful- 
fillment of contract is a misdemeanor for 
which the delinquent can be made to pay 
both actual and contingent damages. 

It follows that the German agent of an 
American exporter, selling goods on com- 
mission and depending upon the prompt- 
ness and good faith of his principal not 
only for the stipulated delivery, but for 
the quality of the merchandise, is placed 
by any default in an exceedingly risky and 
delicate situation. Being a German sub- 
ject, he is held subject to the laws of Ger- 
many in respect to all contracts made for 
fulfillment in this country. If he fails to 
deliver the right goods at the right time, 
the purchaser may, at his option, cancel 
the contract or cover it at the risk and ac- 
count of the commission merchant who 
represents the foreign seller. Against the 
honor and good faith of most American 
exporters nothing can fairly be said, but 
there are, in several lines of business, firms 
of easier conscience and sharper methods 
who do not hesitate to conduet their ex- 
port trade on the ethical basis of a horse 
trade and who stoop to practices which 
are complained of by the victims to their 
local chambers of commerce, are reported 
and discussed in newspapers, and furnish 
the enemies of American imports with 
just the ammunition that they crave. 

In no market of Europe will any trick- 
ery of this kind—any lapse whatever from 
absolute honesty and good faith in the 
fulfillment of a contract—entail such fatal 
consequences as in Germany, where every 
detail of commercial practice is strictly 
regulated by law. 

Another point that few American ex- 
porters seem to grasp is that articles made 
from several different materials—as wood, 
steel, nickel and copper—are uniformly 
classified for duty in Germany under the 
constituent material which bears the high- 
est rate of duty. This has led. to some 
queer and seemingly irrational decisions, 
as, for instance, where canned vegetables 
were classified as tinware because the duty 
rate on tin is far higher than on vege- 
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tables. When, therefore, machinery or 
other merchandise includes parts which 
are nickeled, upholstered, or otherwise 
specially decorated, such parts should be 
packed separately. Letters or catalogues 
should state precisely not only what the 
article weighs, but how many cubic feet 
of space it occupies when packed in the 
smallest practicable compass for shipping, 
and whether the individual parts are of 
steel, brass, iron, wood or other material. 

While it is probable that the imports of 
American machine tools, electrical and 
even agricultural machinery, may show a 
marked decline during the current year as 
compared with 1900 and 1899, there is yet 
an unsatisfied demand for a wide range of 
novelties and special inventions in which 
American ingenuity and adroitness in 
manufacture have produced something 
strikingly superior to what is known or 


used in this country. 


As an indication of what is meant may 
be cited the recent inquiry of a leading 
importing firm at Berlin, which solicits in- 
formation and propositions from makers 
of the most modern and highly improved 
centrifugal machinery for chemical and 
laundry purposes, filling machines for 
charging small paper bags with groceries 
and medical preparations, filling bottles 
with salts, etc., and machinery for mak- 
ing pastilles and lozenges of all kinds. It 
is well Known that in these and many other 
specialties, though not in all, American 
machinery is unequaled; but there is a 
lack of means for obtaining here exact 
knowledge, not only of the latest improve- 
ments, but of their weight and cost. Deal- 
ers with experience, ample resources and 
knowledge of the German market are num- 
erous and ready; it is the American sales- 
man with samples and specifications who 
is generally Jacking. 

Finally, the American manufacturer 
Who seeks to establish a market in an old 
and well-supplied country like Germany 
should realize that it costs something to 
advertise and introduce a new article, and 
ought to be willing to pay part of the ex- 
pense of the enterprise. This he can do by 
an allowance for advertising purposes, or 
by granting a longer credit for the goods 
themselves. Before giving the exclusive 
agency of a product to a single firm, the 
exporter should know with whom he is 
dealing; but, once satisfied on that point, 
absolute faith should be kept. Many an 
American exporter has spoiled his chance 
with the best German importers by send- 
ing mailed circulars and propositions 
broadcast, whereas the article was one 
which required a special representative 
agency for its proper introduction. Few 
responsible houses will undertake the in- 
troduction of a new kind of merchandise 
which any competing firm can obtain di- 
reet from the American exporter. In all 
these respects, business men are very much 
alike the -world over, and it is always a 
wholesome process for the seller to imagine 
himself on all questions of detail in the 
position of the buver, and consider what 
he would or would not be willing to do 
if their relations were reversed. 
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Some Interesting Telephone Patent 
Decisions. 

On June 7, in the United States Circuit 
Court for the Eastern District of Missouri, 
Justice John A. Marshall rendered a de- 
cision in the suit brought by the Western 
Electric Company against the Kinloch 
Telephone Company and Samuel M. Ken- 
nard for injunction and recovery of dam- 
ages for the infringement of patent No. 
438,788, of October 21, 1890, issued to 
Anthony C. White, for a lightning ar- 
rester. In the opinion of the Court, which 
is long, it is stated that White’s patent re- 
lated to a device consisting of two carbon 
plates mounted parallel to each other and 
separated by a thin dielectric, preferably 
of mica, so slotted as to permit of disrupt- 
ive electrical discharges taking place 
through the narrow air gaps at the slots. 
The upper plate has a plug of fusible alloy 
fixed in a hole in its surface. In use one 
plate is connected with the ground and the 
other with a circuit to be protected. Sud- 
den discharges in small volume jump across 
the air gap without damage. If any con- 
siderable volume of current is present an 
arc is formed and the resulting heat melts 
the fusible plug, which runs down and 
bridges over the space between the plates 
thus securely earthing the line. 

The device used by the defendants con- 
sists of carbon plates held apart by a 
silk dielectric, not slotted, each plate con- 
taining in a conical recess a lead shot or 
pellet held in place by beeswax. The op- 
eration of the device also depends on the 
heat occasioned by the formation of an 
are. The Court held that the devices are 
so nearly similar in design and method of 
operation that a degree for injunction and 
accounting should issue. 

In the same court and before the same 
judge another case was decided on June 
18 in favor of the Western Electric Com- 
pany against the Kinloch Telephone Com- 
pany and others as defendants on three 
patents two of which had expired. The 
third is No. 330,067, granted to John A. 
Seely on November 10, 1885, for grouping 
spring jacks and annunciators for multi- 
ple telephone switchboards. The real is- 
sue of this patent was the determination 
of the infringing or non-infringing char- 
acter of the switchboard of the Kellogg 
Switchboard and Supply Company. The 
decision of the Court embodies over 3,- 
000 words of a somewhat close analysis of 
the functions of multiple switchboards in 
general and the history of the art. The 
main point of difference between the de- 
fendants’ switchboard and what is known 
as the full-multiple or Bell type board, 
embodying Seely’s patent in its fullest ex- 
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pansion, is that in the former each board 
contains multiple jacks only for one quar- 
ter of the entire number of lines. Judge 
Marshall said: 

“For the purpose of contrasting the 
devices, I think each division of the de- 
fendants’ board should be considered a 
system or exchange. The subscriber has 
access to four correlated exchanges, either 
of which he may call up. So considered, 
each division of the defendants’ device— 
such as division A—has on its board mul- 
tiple jacks for all ‘A’ lines, and also 
embodies each other element of the Seely 
patent. An element of the second claim 
is: ‘Addition spring-jack switches,’ called 
in this opinion extra answering jacks, 
‘distributed on the different boards in 
uniform groups and the individual annun- 
ciators of the different lines arranged in 
corresponding groups.’ ” 

The decree asked for by the plaintiff 
was granted. 

In connection with this decision the 
ELECTRICAL Review has received from 
Mr. Milo G. Kellogg, president of the 
Kellogg Switchboard and Supply Com- 
pany, a letter concerning the matter, con- 
taining the following: 


“The Kinloch switchboard was the first 


switchboard manufactured by the Kellogg 
Switchboard and Supply Company. It 
was begun in the year 1897 and finished 
the next year. It was not considered by 
us that the board would infringe the Seely 
patent, and it is only by the most favorable 
construction of the patent that it can be 


considered to do so; for instance, the 
claims have as elements, in addition to the 
multiple jacks, additional or answering 
jacks arranged in ‘uniform groups.’ Judge 
Marshall’s opinion is to the effect that in 
the Kinloch board there is not an ‘actual 
uniformity,’ but only an ‘apparent uni- 
formity,’ or a ‘uniformity apparent to the 
eve, to quote from the Judge’s decision. 

“Learning in the year 1898 that the 
Western Electric Company claimed that 
the Kinloch board infringed the Seely pat- 
ent, we from that time changed the con- 
struction of our switchboards so that it 
could not be claimed that they infringed 
the patent, even ‘apparently.’ All the mul- 
tiple switchboards which have been con- 
structed by our company, excepting the 
Kinloch board, which was of date of 1897, 
have been constructed with this point in 
view. 

“The whole matter is one of minor im- 
portance, and the victory a barren one. 
The case will be appealed and should the 
Appellate Court decide that the patent is 
a valid one and is infringed, certain 
changes could be easily made in the board, 
which would remove all claim for infringe- 
ment. Such change would not affect in 
the slightest the efficiency of the service 
of the Kinloch company nor the cost of 
the operation of the Kinloch plant.” 
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Convention of Master [lechanics and 
Master Car Builders. 


The annual conventions of the Ameri- 
can Railway Master Mechanics and the 
Master Car Builders were held at Saratoga 
Springs last week and the first of this 
week. A number of important papers 
were read and discussed. Chief among the 
topics were the “Cost of Running High- 
Speed Passenger Trains,” “The Handling 
of Boiler Tubes” and “Reduction in Loco- 
motive Coal Consumption.” 

The meetings were quite largely at- 
tended, representatives being present from 
every railroad in the United States with 
the exception of two. There were a num- 
ber of electrical men in attendance. The 
Consolidated Railway Electric Lighting 
and Equipment Company, of New York, 
was represented by General Manager John 
N. Abbott, General Agent John T. Dickin- 
son and others. This company had an 
exhibit in the court of the Grand Union 
Hotel, which was the convention head- 
quarters, and also had on exhibition, at 
the Delaware & Hudson depot, a car of the 
Atchison, Topeka & Santa Fe Railroad 
equipped with its apparatus. This car was 
greatly admired and constantly visited by 
the practical railroad men in attendance, 
and is one of 106 similarly equipped cars 
belonging to the A., T. & S. F. road. 

The General Electric Company had 
an exhibit of apparatus suitable for equip- 
ping with power the machine shops and 
repair shops of railroads. The improve- 
ments and extensions of steam roads have 
been so numerous in the last few years 
that the shop facilities of many of the 
steam railroads have almost broken down, 
and new electrical equipment will probably 
be ordered in many instances. Messrs. 
Beach, McKee and Mullin were among the 
representatives of the company present. 

The Bullock Electric Manufacturing 
Company, of Cincinnati, and the Wagner 
Electric Manufacturing Company, of St. 
Louis, were represented by Mr. F. G. 
Bolles, who met many friends among the 
steam railway men. 


The H. W. Johns Manufacturing Com- 
pany, of New York, had an interesting €X- 
hibit, and was represented by Mr. J. H. 
Meek and others. 

The exhibits in steam railway appliances 
were quite large, and the two conventions 
were pronounced, in this respect, among 
the best ever held. 

A number of fine souvenirs were dis- 
tributed by the representatives of manu- 
facturing and supply companies. Among 
these was a golden pig by Mr. James 
Brady, of the Pressed Steel Car Company, 
and a neat pocket and memorandum pook 
of morocco leather with isinglass face by 
the Safety Company, of New York. 
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The Fast Saratoga Limited Train. 


The inauguraiion of the Saratoga Lim- 
ited train service on the New York Cen- 
tral for the summer season occurred Sat- 
urday of last week. Mr. George H. Dan- 
iels, the general passenger agent of the 
road, invited a number of his newspaper 
friends to participate in the inaugural 
trip and visit the famous springs of Sara- 
toga. A party of some 50 ladies and gen- 
tlemen accepted and the train made the 
trip in a few minutes better than record 
time both ways, leaving New York at 1.50 
P. M. Saturday and arriving on the return 
at 10.36 a. Mm. Monday. 

Saturday evening a jovial meeting of 
the party was held in the parlors of the 
United States Hotel and the Saratoga 
Limited Club was organized and disor- 
ganized. Mr. Daniels was elected presi- 
dent, Mr. Louis Wiley, of the New York 
Times, secretary; Mr. R. K. Munkittrick, 
of Harper’s Weekly, was elected historian, 
and Mr. W. J. Lampton, poet-laureate. 
A number of humorous reports were made 
by the officers and responded to by Presi- 
dent Daniels in a most felicitous manner. 
President A. R. Knapp, of the village of 
Saratoga, welcomed the party in a speech 
that was most cordial. 

On the return trip a vote of thanks to 
Mr. Daniels, Mr. Burdick, Mr. Wager and 
their staffs, and to the people of Saratoga 
Springs, was prepared by a committee and 
adopted with a hurrah. Mr. J. A. Seavey, 
of the Sun, was chairman of the meeting, 
and Mr. H. L. Bridgman, of the Brooklyn 
Standard-Union, was secretary. The com- 
mittee which prepared the resolutions was 
composed of the historian, the poet and 
the secretary, and Messrs. Mack, Burton 
and Price. A verse each of rag-time 
poetry suitable to the occasion was pre- 
pared by Mr. Lampton and Mr. Mun- 
kittrick respectively (but not respect- 
fully), and were listened to with many 
signs of appreciation. The newspaper 
visitors, in addition to enjoying the waters 
of the springs, visited the numerous ex- 
hibits shown at the convention of the Mas- 
ter Car Builders and found much to in- 
terest and enlighten them. 

—_—____<» 
The Berliner Patent Decision. 

Mr. Justice Brown, in the United 
States Court in Boston, on June 24, sent 
down his opinion in the Berliner trans- 
mitter case. The decision is more com- 
plete and elaborate than the statement 
made by Judge Brown last February, con- 


sisting of 113 printed pages, but no new 
points are brought out in it. The rescript 
of the original statement was published in 
T ae ELECTRICAL Review for March 


ELECTRICAL REVIEW 


The Canadian Electrical Association’s 
Convention. 

The eleventh annual convention of the 
Canadian Electrical Association was held 
at the Russell House, in Ottawa, Canada, 
on June 19, 20 and 21. 

Professor R. B. Owens, of McGill Uni- 
versity, read a short but interesting paper 
on “Transformation from Constant Po- 
tential Alternating to Constant Current 
Alternating.” This particular transfor- 
mation is desirable for the operation of 
series alternating arc lamps from a con- 
stant-potential generator, thus combining 
are and incandescent lighting systems 
upon one machine. 

Mr. K. B. Thornton, of Montreal, pre- 
sented a paper on the “Construction and 
Protection of Aerial Transmission Lines.” 
This paper will appear in full in an early 
forthcoming number of the ELECTRICAL 
REVIEW. 

Mr. O. Higman, of Ottawa, read a very 
fully worked out paper on the “Legal 
Electrical Standards of the Dominion of 
Canada.” It appears from this paper that 
considerable progress has been made in 
Canada in the direction of establishing a 
standardizing bureau. 

Mr. Henry L. Doherty, who was recent- 
ly elected president of the National Elec- 
trie Light Association, presented an able 
paper on a subject with which he has long 
been associated—the method of charging 
for electric light. 

Mr. J. R. Robertson, of Montreal, read 
a paper entitled “The Influence of the 
Load Factor on the Design and Operation 
of a Lighting and Power System.” Mr. 
Robertson’s paper was long and very in- 
teresting. He went at great length and 
with much detail into the interesting ques- 
tions involved, and gave a mathematical 
demonstration of the accuracy of certain 
teste suggested in his paper. 

There were two topical discussions— 
upon the “Best Practice in Cleaning, 
Trimming and Inspection of Enclosed 
Are Lamps,” and upon “Different Sys- 
tems of Charging for and Measuring the 
Power Consumed by Induction Motors 
with Varying Power Factors.” 

At the last day’s session it was decided 
that the next meeting should be held next 
summer in Quebec. The following officers 
were then elected for the ensuing year: 

President, Mr. Philip G. Gossler, of 
Montreal ; first vice-president, P. F. Rees- 
or; second vice-president, Edward Slade; 
secretary and treasurer, C. H. Mortimer, 
Toronto. The executive committee is com- 
posed of Messrs. J. J. Wright, Toronto; 
Ormond Higman, Ottawa; A. B. Smith, 
Toronto; W. H. Browne, Montreal; John 
Yule, Guelph; A. A. Dion, Ottawa; A. 
Sangster, Sherbrooke; George Holeman, 
Quebec, and K. B. Thornton, Montreal. 
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Association of Railway Telegraph 
Superintendents. 

The Association of Railway Telegraph 
Superintendents met at Buffalo and con- 
tinued in session during June 19, 20 and 
21 of last week. The meeting was held in 


Statler’s Hotel, near the exposition 
grounds. Wednesday’s session began at 


10 o'clock, with Mr. W. F. Williams, of 
Norfolk, Va., the president, in the chair. 
The officers and committees submitted 
their reports, which were accepted. Papers 
relating to the interests of the telegraph 
branch of railway work were then read and 
discussed. There were over 100 in attend- 
ance and this number was increased the 
next day. On Wednesday afternoon, Act- 
ing General Manager Pope, of the Bell 
Telephone Company, entertained the vis- 
itors and their wives at the executive of- 
fices of the company. An inspection of 
the modern operating apparatus and 
switchboards was made, after which lunch 
was served. The visitors were also ad- 
dressed by Mr. Pope. 

The proceedings continued through 
Thursday and Friday. On Thursday after- 
noon, through the courtesy of the tele- 
phone company, represented by Mr. Pope, 
the association visited Niagara Falls and 
took a trip over the Gorge Route. The 
trip was a particularly enjoyable one. 

Boston was selected as the place of meet- . 
ing for next year, and Mr. C. F. Annett, 
superintendent of telegraph of the Illinois 
Central Railroad, was elected president, 
and Mr. F. P. Valentine, superintendent 
of telegraph of the New York, New Haven 
& Hartford Railroad, was elected vice- 
president. Mr. P. W. Drew, superintend- 
ent of telegraph of the Wisconsin Central 
Railway, was reelected secretary and treas- 


urer. i] 


J. H. Bunnell & Company, of New 
York, were represented by Messrs. Charles 
McLaughlin, Jr., and J. J. Ghegan, and 
exhibited a handsome line of instruments 
and also the Phillips-Morse automatic tel- 
egraph apparatus. 

The Bunnell Telegraphic and Electrical 
Company, of New York, was represented 
by Mr. H. S. Young, who distributed as 
souvenirs sterling silver match boxes, upon 
which the name of the company was en- 
graved., 

Several of the papers read at the con- 
vention are published in the ELECTRICAL 
REVIEW. 


< 
Ten thousand tons of carbide of calcium 
are produced annually in Germany. The 
plants making it are as follows: Rhein- 
felden, 5,000 horse-power of water power; 
Lechbruck, 2,000 horse-power, water pow- 
er; Lauffen, 600 horse-power, water pow- 
er; Hagen, 500 horse-power, steam, and 
Pheenix-Dortmund, 1,000 horse-power 
produced by blast-furnace gases. 
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The Mechanical Forces of Nature and 
Their Exploitation. 


The question of the probable end of the 
world’s coal supply, in the not far distant 
future, is one which has, in recent years, 
been the cause of much discussion. In 
connection with this subject a pamphlet 
published by the Urania Gesellschaft, of 
Berlin, on “Die mechanischen Natur- 
krifte und deren Verwertung,” by F. 
Reuleaux, is of interest. In a clear and 
popular manner the author traces and ex- 
plains the gradual utilization by mankind 
of the various natural forces, from the 
ancient Assyrian water-wheel to the in- 
stallations of Niagara, and the Parsons 
steam turbine. It has been calculated that 
the supply of coal in England can only last 
at the most 200 years more; and though 
the coal fields of the other European coun- 
tries have not been used to the extent that 
the English ones have, still their eventual 
exhaustion can already be anticipated. 
The total consumption is now about 600,- 
000,000 tons per year, or, measured as a 
volume, about 500,000,000 cubic yards. As- 
suming a yearly increase of five per cent 
(it is at the present moment greater than 
this), this would mean that during the 
present century 6,500,000,000 cubic yards 
of coal would be taken from the earth's 
coal mines. A cube of this volume would 
= have a side over 10 miles long. 

It may be urged that this is not a mat- 
ter of immediate importance; still, in 
considering the future industrial state of 
the world one must admit that great 
changes must take place, and that coun- 
tries which have been indebted for their 
growth to their natural resources of power 
in the form of coal must give way to those 
countries where power is supplied in an- 
other form. On examining the natural 
sources of power, one sces that really the 
only other available source of power be- 


sides coal, which, it may be said, can be | 


regarded as the accumulated energy of the 
sun, stored up through countless ages, is 
water power. This, unlike coal is a 
source of energy which is always with us. 
The sun piles the waters of the ocean upon 
the mountain side, and following the force 
of gravity it flows down again in a never- 
ending cycle, watering, fertilizing, and, 
under the careful direction of mankind, 
rendering the land fruitful and inhabita- 
ble and providing for the wants of the 
human race a source of power immeasura- 
bly greater than any power to be derived 
from the combustion of coal, and, what is 
more, a source of power which will never 
cease or be exhausted while the world lasts. 
To form a computation of the total en- 
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ergy of the atmospheric depositions is very 
difficult. It has been calculated to reach 
the value of 100,000 million horse-power. 
The realization of the one-thousandth 
part of this would be enough to replace 
the whole of the coal consumption for an 
incalculable time to come. 

An example of how a water power can 
be used to its fullest extent is furnished by 
the Upper Hartz. There nearly every 
drop of water available is utilized, and, 
although boasting no streams of any size, 
the respectable total of 3,300 horse-power 
is generated and used in the mining oper- 
ations carried on there. It is, however, 
with the advent of electricity that the full 


Mr. L. W. STANTON. 


realization of water power has become pos- 
sible. By means of the facilities offered us 
by this agent we arrive back at the original 
motive power of mankind, and will be 
enabled to tap energies incalculable in 
comparison with our present ones. This 
greatest and farthest reaching application 
of electricity is but now in its infancy. In 
1891, only 10 years ago, the first long- 
distance power transmission plant was 
erected at Lauffen on the Necker. The 
power, amounting to 100 horse-power, was 
transmitted to the electrotechnica] exhi- 
bition at Frankfort-on-the-Main, a dis- 
tance of 110 miles, at a voltage of 8,000 
volts, using a three-phase current. In the 
short space of time since then immense 
progress has been made. Now whole towns 
and large tracts of country are supplied 
with power and light from distant water- 
falls, and new industries have sprung into 
existence which were formerly impossible. 
The future developments of this branch of 
science will be as great, comparatively, as 
the mighty forces of nature they are de- 
signed to employ, and in endeavoring to 
imagine chem the scientific mind merges 
into the poetic, with which it is, after all, 
very closely related.—Nature. 
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L. W. Stanton. 


Mr. L. W. Stanton was one of the pio- 
neers in independent telephony, having as- 
sisted in the construction of one of the 
first, if not the first, independent telephone 
exchange in the country, which was built 
at Cambridge, Ohio, in the fall of 1893. 
After this plant was completed he accept- 
ed an offer to construct and manage a 
plant at Barnesville, Ohio. This was so 
well built that it was considered, even by 
the Bell company’s engineers, the best- 
constructed independent plant in the State 
of Ohio. Shortly after Mr. Stanton’s 
resignation the plant was purchased by the 
Bell company. 

Mr. Stanton, after leaving Barnesville, 
went to St. Louis, where the telephone 
business was quite active, his principal 
aim at that time being to become familiar 
with every phase of telephone engineer- 
ing. Iie spent several months in the em- 
ploy of the Bell company in different de- 
partments and, after the completion of 
the Bell plant, he spent some time in the 
employ of the Standard Underground 
Cable Company and the Kellogg Switch- 
board and Supply Company. The latter 
company, after it had completed the 
switchboard for the Kinloch Telephone 
Company, in St. Louis, transferred Mr. 
Stanton to Cleveland, Ohio, where he had 
charge of the installation of the switch- 
board for the Cuyahoga Telephone Com- 
pany, which is said to be the largest 


switchboard in the country. After com- 
pleting the installation he secured a posi- 
tion with the Federal Telephone Com- 
pany, which controls a number of ex- 
changes in Ohio, besides the United States 
long-distance lines. His paper, read at 
the telephone convention recently attract- 
ed much favorable comment. 
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Exports to Spain. 


The commercial relations existing be- 
fore the war between Spain and the United 
States appear fully to have been restored, 
and it is considered not at all improbable 


that our exports to that country for the 


fiscal year 1901 will be greater, with possi- 
bly one exception, than in any preceding 
year. The figures for the year up to date 
indicate that the total exports for the 
fiscal year will reach in the aggregate 
about $16,000,000, whereas in 1900 they 
were but $14,619,335, and in 1883, the 
one year in which more than $15,000,000 


was reached, $16,931,287. The annual 
imports of Spain to the United States 
since 1891 have ranged from $3,500,000 
to $6,000,000, the mean being about $4,- 
500,000. In the present fiscal year they 
are estimated as likely to exceed somewhat 
$5,000,000. 


June 
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Lambert Schmidt Telephones at the 
Independent Convention. 

The Lambert Schmidt Telephone Man- 
ufacturing Company, New York, had an 
elaborate exhibit at the Independent Tele- 
phone Convention. The exhibit consisted 
of two portable army field switchboards, 
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the first listening cam to the left; the 
second cross-connection would be made on 
the second row of black cams, using the 
second listening cam, ete. Ringing on 
any line can be done by the individual red 
ringing cams. The board is provided with 
the makers army type hand microtele- 


~ 
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EXHIBIT OF THE LAMBERT SCHMIDT TELEPHONE MANUFACTURING COMPANY AT THE 
INDEPENDENT TELEPHONE CONVENTION. 


one 40-drop regular type army board and 
a 100-drop combined series and bridging 
switchboard. There were shown further 
army telephone field sets, regular exchange 
telephones, consisting of generator call and 
common battery wall instrumenis, portable 
desk telephones, microtelephones and auto- 
matic reset intercommunicating wall and 
desk sets, as well as many combinations of 
private line instruments. Parts, in de- 
tail, of the company’s cordless adjustable 
arms, transmitters, receivers, etc., were 
also shown. 

The company made a particular feature 
of showing the inside of both switchboard 
and telephones, as illustrating the work- 
manship throughout. The two army port- 
able field switchboards attracted consid- 
erable attention, being a novelty in the 
line. These boards are of six and ten 
drops, respectively. No cords or jacks 
are used. All the parts are enclosed 
in a heavy, compact oak case with a door 
at the front and back. Inside, at the 
front, is a hard rubber panel, on which is 
Mounted in the first row 10 drops, on the 
second row 10 red ringing cams, the third, 
fourth and fifth rows being composed each 
of 10 black cross-connecting cams, and the 
sixth row of three white listening cams. 
Below is a night bell cam. There ig one 
ringing cam for each line and one listening 
cam for each row of black cams. The 
cross-connections on the first call would be 
made on the first row of black cams, using 


phone and bridging generator and with 
binding-posts at the top for line connec- 
tions. It weighs 63 pounds, is compact, 
and can be shifted at a moment’s notice. 
A strap at the top is used for carrying. 
The company was represented by 
Mr. Lambert Schmidt, president; Mr. 
Schwartz and Mr. W. W. Bostwick, Jr. 


Se eee 
Keep Cool while You Work. 

The neat little apparatus illustrated in 

the accompanying engraving consists of a 

small fan, which is part of the stand and 

fixture of an incandescent lamp and is 


Desk Fan AND LIGHT FIXTURE. 


operated in series with the lamp. The fan 
is five inches in diameter and runs at 
1,800 revolutions per minute, giving a 
gentle breeze, but one not sufficient to 
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disturb papers or writing material placed 
on a desk in front of it. The height of 
the whole outfit is 12 inches and its weight 
complete, four and one-half pounds. It 
is built to operate on direct or alternating 
current, and for any of the usual voltages, 
by the Pacific Electric Company, La 
Crosse, Wis. 
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A Suspension Battery Fan [lotor 
Outfit. 


In the accompanying illustration is 
shown a very neat and convenient form of 
fan motor, operated by battery power, 
which is made by the Edison Manufact- — 
uring Company, New York. | 

The motor is so well shown in the illus- 
tration as to render further description 
unnecessary. The fan is nine inches in 
diameter, and is believed to be sufficiently 
large for the great majority of uses to 
which an electric fan is put. Power is 


SUSPENDED BATTERY FAN MOTOR. 


supplied by four cells of the Edison-La- 
lande type in a box made of polished oak. 
By the use of the spring suspension, which 
is well shown in the illustration, and bal] 
bearings on the motor, it is stated that the 
operation of this fan is as nearly noiseless 
as it is possible for a machine to be. The 
outfit is, therefore, specially well suited for 
use in sleeping rooms, sick rooms, hos- 
pitals, ete. A large number of other uses 
will readily suggest themselves. 
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A New Triplex Electric Pump. 


In the accompanying illustration is 
presented a view of the new triplex elec- 
tric pump designed and built by the Jeans- 
ville (Pa.) Iron Works Company. 

The general design of the apparatus is 
that of a horizontal single-acting pump 
with direct connection, single reducing 
gears, and having three separate water 
cylinders which vary in details of con- 
struction with the pressure against which 
the machine is to work. When the press- 
ure on the pump is more than 350 feet 
lift an alleviator, consisting of a movable 
plunger backed by a rubber bumper as a 
spring, is used. As the pressure rises above 
the normal the spring is compressed, re- 
lieving the pressure, and when the plunger 
falls the spring extends, forcing the piston 
down and thus restoring the pressure to 
normal. The motor connections and gear- 
ing are simple and practical, the applica- 
tion of power being equal at either end of 
the crankshaft. ‘The housings of the 
pump are fortified and support the motor, 
thus making the entire machine one com- 
pact and self-contained body. All parts 
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The Ferguson Electric Light Bracket. 

The Smith & Hemenway Company, of 
New York, is introducing the Ferguson 
adjustable lamp bracket, which is one of 
the most novel and up-to-date roll-top 


ELECTRIC LIGHT BRACKET. 
desk lamps on the market. It is ad- 
justable to any size roll-top desk or up- 
right piano and can be fastened on with- 
out the assistance of screws or nails. The 
reflector can be placed at any desired 
angle to prevent a glare in the eyes. It 
is ornamental because it is handsomely 


TRIPLEX ELECTRIC PUMP. 


subject to wear are built solidly and are 
self-lubricating. The manufacturer states 
that this pump is so massive and con- 
tains such a surplus of strength and 
capacity that its normal work is but a 
small part of its total power. 


finished in enamel and nickel. It is very 
durable. It is simple in construction and 
operation, and is quickly adjusted. There 
are no springs to get out of order or make 
bad contact. The accompanying cut illus- 
trates a few of the angles at which it can 
be placed. 
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Metric Screw Threads. 


The International Committee of Weights 
and Measures, which met at Paris last 
September, has recently published its 
transactions. Among other matters that 
this committee has taken up is the vexed 
question of an international series of 
sizes of screw threads based on the milli- 
metre. 

The annual expenditure of the commit- 
tee amounts at present to 75,000 francs, 
but it would appear that at the general 
conference to be held at Paris in October 
next, under the Metric Convention 1875, 
a proposal is to be made to raise the annual 
budget to 100,000 francs, at which sum it 
was formerly fixed, so.as to meet necessary 
expenditure- on the instrumental equip- 
ment and maintenance of the bureau. 
Toward this annual expenditure each high 
contracting state contributes a sum based 
on its population, and on the extent to 
which the metric system may be in force 
within each country; Great Britain con- 
tributes about 5,000 francs. Some effort 
appears to have been made in September 
last by the Decimal Association (London) 
to induce the committee to lay before the 
French Government a proposition to invite 
the attention of the governments of Great 
Britain, Russia and the United States to 
the desirability of making the metric sys- 
tem compulsory in these countries; but 
the committee do not appear to have ap- 


proached the French Government on this 
delicate proposition. From the communi- 
cations .addressed to the committee by 
Professor A. Michelson, Chicago, Mr. 
Chaney and Professor Mendeléeff, it 
seems that the metric system is, however, 
making way in the three great countries 
above menticned. 
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Railway Concessions in Nicaragua. 

Consul Donaldson reports from Man- 
agaua, May 4, 1901, that the government 
has granted a concession to Mr. H. C. 
Emery, of Chelsea, Mass., who already 
holds valuable timber concessions in 
the country, to build a railroad from 
Matagalpa to the head of navigation in 
Rio Grande—about 100 miles of road. 
Mr. Emery is allowed one year after rati- 
fication by Congress to organize his com- 
pany and one year and a half more to 
make the necessary surveys, and must have 
the road finished and ready to open to the 
public five years after above date. Heisalso 
granted rights and exemptions for all 
colonists brought in for 25 years. He is 
also to receive a concession of public lands 
in alternate lots along the line, one mile 
wide and four miles deep, and rights of 


navigation on the Rio Grande and the At- 


lantic coast. 
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EXPORT AND DOMESTIC 


There are renewed rumors of the probable 
consolidation of the San Francisco Gas and 
Electric Company with the Independent Gas 
The price of the 
stocks of both companies increased on the 
strength of this probability. 


Rumors are circulating again to the effect 
that the consolidation of the General Elec- 
tric, Westinghouse and Sprague interests 
(the latter represented by Mr. Frank J. 
Sprague), is about to be effected. The 
rumor, however, is denied by the principals 
in New York, but a number of parties inter- 
ested in the different companies think the 
consolidation is only a question of time. 


It is reported from Philadelphia that a 
large stockholder in the Telephone, Tele- 
graph and Cable Company stated: ‘We are 
busying ourselves preserving for the stock- 
holders whatever there is for them in the 
company and we are reaching a point where 
we can tell whether this end can be gained 
better by going on with the company or 
winding up its affairs.” 


There is to be a revolution in the old 
cathedral of Notre Dame. In future the 
church is to be lighted by electricity. In 
spite of its enormous size. Notre Dame has 
hitherto been simply lighted by wax candles, 
as gas, it was thought. would damage the 
walls and valuable paintings. The cost of 
installing the electric light is estimated at 
£18,000. 


Among the many charters just issued at 
Harrisburg, the most important, so far as 
mileage is concerned, is one providing for a 
continuous trolley line from Harrisburg, Pa., 
to Washington, D. C., via Gettysburg, Me- 
chanicsburg, Carlisle and Baltimore, having 
as feeders all the, intervening towns and 
villages, and an ‘agricultural section with 
no transit conveniences except that of the 
horse. I. A. Sweigard, formerly general 
manager of the Reading Railroad. is pres- 
ident of the company. 


A huge salt and electric power plant has 
been organized for the Rouge district by 
Mr. James D. Hawks, of Detroit, Mich. The 
company is to be incorporated under West 
Virginia laws with a capital of $6.000.000. 
and the plant will use about 15 per cent of 
the live steam to generate electricity as a 
bi-produc:, and is to manufacture salt by a 
new process using exhaust steam for this 
purpose. The electricity obtained will be 
used for both power and lighting purposes, 
and the company expects to supply it within 
a radius of ten miles around Detroit. 


_ A scheme is being promoted for a series of 
Important tramways in the district of Wake- 
field, Yorkshire, England. It is intended to 
construct an electric tramway to connect 
Ossett with Horbury, which town is to be 
joined with Wakefield, a city of some 30,000 
inhabitants. Then it is proposed to con- 
struct a line from the centre of Wakefield 
to the colliery district of Outwood and thence 
through Lofthouse and Rothwell to Hunslet. 
At this point the system would join the 
Leeds Corporation Tramways. The extent 
of the projected lines will be about 18 miles. 


The Austrian Government not only pro- 
tects but subsidizes home industries, and has 
threatened to withdraw the subsidy from a 
hat factory for ordering an electric lighting 
plant from Germany. It was dissuaded from 


Current Electrical News 


this only by evidence that no Austrian firm 
could have filled the contract. A match 
factory bought foreign material and was 
reprimanded by the government. A couple 
of electric tramway companies bought mo- 
tors in Germany and were fined for it. 
Another was permitted to buy its equipment 
in Germany upon evidence that it could not 
get what it needed at home. 


The Richmond Electrical, Railway and 
Development Company, which controls the 
entire water power of the James River, is 
beginning to work what promises to be an 
industrial revolution in Richmond, Va., the 
influences of which are just beginning to be 
felt. The largest manufacturing firms here- 
tofore run by steam, are changing to elec- 
tricity. The Trigg Ship-building Works, 
which has just increased its working capi- 
tal to $3,000,000, and the Richmond Loco- 
motive Works, employing 2,000 men, has 
already changed. The accessibility of the 
power is expected greatly to stimulate small 
manufacturing. There is considerable new 
building in Richmond at the present time. 


It is officially announced that the Gen- 
eral Electric Company has completed nego- 
tiations for the purchase of the British 
Thomson-Houston Company. Great works 
are being constructed at Rugby, and it is 
probable that part of the American com- 
pany's output in the United States for the 
colonial crade will -e produced hereafter at 
this place. Thus the General Electric Com- 
pany at Rugby and the Westinghouse plant 
at Trafford Park, Manchester, will come into 
direct competition in Great Britain. C. A. 
Coffin, president; Eugene Griffin, first vice- 
president, and W. J. Clark, general manager 
of the foreign department General Electric 
Company, will be members of the British 
Thomson-Houston board, and the closest co- 
operation will exist between the General 
Electric and the British Thomson-Houston 
companies. 

The longest electric railroad in the world 
will be built from Cincinnati, Ohio. to Pon- 
tiac. Mich., a distance of about 305 miles, 
if present plans are carried out. The Ever- 
ett-Moore Syndicate has obtained control of 
the Miami & Erie Transportation Company 
and the Detroit & Pontiac Railroad is ex- 
tending its line 35 miles from Detroit. The 
consolidation of the Toledo & Detroit Shore 
Line and the Toledo & Short Line com- 
bined with the other roads of the Miami & 
Erie Transportation Company, gave the 
Everett-Moore Syndicate exclusive control 
of the field. The officers of the company 
are: W. H. Lamprecht, president; W. S. 
Hayden, secretary. and Otto Miller, treas- 
urer. It is estimated that the first division 
of the line betwen Cincinnati and Dayton 


will cost $3,000.000 for the construction 


alone. 

Consul-General Goodnow. of Shanghai, 
China, under date of May 3, reports as fol- 
lows: “Aside from cotton goods, I am of the 
opinion that more merchandise was im- 
ported into China from the United States 
in 1900 than in 1899, in spite of the general 
decrease of trade. It is impossible to give 
exact figures on this subject. as the pub- 
lications of the imperial maritime customs, 
so far as regards trade of the United States 
with China, are misleading. The customs 
credit the trade to the country from which 
and to which the carrying ship clears. with- 
out taking any note of the country in which 
the goods originated or for which they are 
destined. All goods shipped by Canadian 
Pacific steamers are credited to British 
America: goods shipped via Hong Kong are 
credited to Hong Kong; goods shipped via 
London are credited to Great Britain; the 
large shipments from the Pacific coast via 
Japanese lines are credited to Japan. The 


amount of American trade, particularly, is 


minimized by this method.” In regard to 
transportation he states that it is gratifying 
to know that new and large steamers are 
being added to the San Francisco line, and 
that a new line is being established from 
Portland, and also a line from Seattle. These 
new vessels will come into service this fall 
and winter. In the year 1900, 144 vessels 
bearing the American flag cleared from the 


Chinese port in the foreign trade. 
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HEAVY DAMAGES AWARDED—In the 
Supreme Court of the Borough of Brooklyn, 
New York city, on June 17, Miss Julia C. 
Bennett obtained a verdict of $17,500 against 
the Brooklyn Heights Railroad Company 
for injuries received in a collision. Appeal 
will be taken, but it is stated that an offer 
of $10,000 to settle the case out of court has 
been made. 


A NEW RULING ON PATENT RIGHTS 
—A ruling of Judge Kkohlsatt in the 
United States Circuit Court is most 
important, as it makes valueless a pat- 
ented device which has been used 
solely in a business not recognized by 
law. The plaintiff lost his case “in view of 
the lack of legal utility of the patented de- 
vice.’ The case in point was a patented 
bogus coin detector used in slot machines 
operated for gambling purposes. The de- 
cision by Judge Kohlsatt deprives the owner 
of the patent of standing in a court of equity 
to sue any man for alleged infringement on 
the device. The judge held that the patent 
in this case was not useful to the world in 
general and that the patent rights therefore 


could not be protected. 


Obituary 
Notices 


. VOLNEY G. BARBOUR, for 31 years pro- 
fessor of civil engineering in the University 
of Vermont, died on June 4 in Minneapolis, 
Minn. 


SIR COURTENAY BOYLE, permanent sec- 
retary to the Board of Trade, London, Eng- 
land, died recently from heart failure. He 
was born in Jamaica in 1845, and was the 
eldest son of the Hon. Cavendish Spencer 
Boyle, grandson of the seventh Earl of Cork. 
From 1868 to 1873 Sir Courtenay was private 
secretary to the Viceroy of Ireland, and again 
from 1882 to 1885. He was created a C. B. 
in 1885 and K. C. B. in 1892. His name is 
one to be remembered in connection with 
the passing of the Railway and Canal Act 
in 1894, and other legal matters of impor- 
tance. In 1890-1891 he served with Lords 
Rayleigh and Kelvin on the Electrical Stand- 
ards Committee, and in July, 1898, was an 
active member of the committee which con- 
sidered, under the chairmanship of Lord 
Rayleigh, the advisability of forming a 
national physical laboratory. His last work 
was the amendment of the rule which origi- 
nally gave the consumer power to prevent 
a complete change over to higher voltages 
in electric lighting undertakings, the de- 
cision having been rendered by the courts 
only a week or two ago. 
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Construction work is to be begun within 
a week on the lines of the Genesee, N. Y., 
& Orleans Railway Company. 


Railways 


A new 1,000-horse-power generator and 80 
new cars are to be installed by the Toronto, 
Quebec, Railway Company during the com- 
ing summer. 


A mortgage of $200,000 has been filed by 
the Hamburg, N. Y., Railway Company to 
secure an issue of bonds for the extension 
of its system. 


A franchise is wanted by the promoters 
of the Salt Lake City, Utah, Railroad for 
permission to run cars along the west bank 
of the Jordan Vanal. 


Contracts for the construction of the 
standard gauge electric railway between 
Tacoma and Seattle, Wash., bave been 
awarded and work has begun. 


New car shops are soon to be built in 
Rochester, N. Y., by the Rochester Railway 
Company. The plans call for a one-story 
building, 173 feet wide and 200 feet long. 


Construction work on the lines of the 
Richmond & Petersburg, Va., Electric Rail- 
way Company, has been delayed by bridge- 
work, but construction work has at last 
begun and will be rapidly pushed. 


Construction work is to be begun on the 
lines of the Louisville, Ky., Mount Washing- 
ton & Fairfield Electric Railway Company 
within the next month. Messrs. J. C. Mays 
and J. C. Wright, of Lexington, are both 
interested. 


Extensive improvements to its power plant 
at New Haven, Pa., have been begun by the 
Pittsburgh, McKeesport & Connellsville Street 
Railway Company. A permanent plant will 
be located at Valley, and is to be erected 
within a year. 


It is officially announced that when the 
through trolley line between Hartford and 
Springtield is completed, the running time 
between the two cities will be an hour and 
a half, and the fare 30 cents. The distance 
is about 30 miles. 


A five-mile extension, which will be built 
at a cost of $800,000, is to be made by the 
Monongahela, Pa., Street Railway Company 
and the Wilkinsburg & East Pittsburgh 
Railway. The extension will run from East 
Pittsburgh to Pitcairn. 


The new electric street railway in Athens, 
Ga., will soon be under construction. Rails 
and other traction material have already 
arrived and as soon as repairs to the city’s 
sewer system are completed, traction work 
on the railway will be begun. 


A new street railway company has been 
organized in Richmond, Ind., and will be 
known as the Richmond Street and Inter- 
urpan Railway Company. The directors are: 
H. F. McGowan, James Murdock, J. M. 
Lentz, P. J. Freedman and others. 


Permission has been granted by the com- 
mon council of Niagara Falls, N. Y., to the 
Niagara Falls Suspension Bridge Railway 
Company for the construction of a loop line 
through Prospect and Niagara streets to the 
riverway. This means access to the park. 


It is reported that Boston capitalists, 
among whom are Messrs. H. M. Bates and 
T. E. Cleary, have secured a controlling 
interest in the Buffalo, N. Y., Gardenville 
& Ebenezer Electric Railroad Company, 
and will assume formal possession on 
June 1. 


ELECTRICAL REVIEW 


heports from Michigan state that the De- 
troit, Plymouth & Northville Electric Rail- 
way has been sold to the Boland-Flynn Syn- 
dicate for $250,000. The syndicate is stated 
to have been incorporated recently under the 
name of the Detroit & Chicago Railway 
Company. 


Certificates of mortgage or joint bond of 
$1,000.000 on their Twin City property of 
the Minneapolis and St. Paul street railways 
has been filed at Minneapolis, Minn. The 
mortgage has been issued for the purpose 
of making general improvements during the 
coming summer. 


El Paso, Tex., is soon to have an electric 
street railway and the present mule-car sys- 
tem will soon be only a remembrance. It 
is reported that two companies are negotiat- 
ing for the franchise, and that a forfeit of 
$5,000 has been posted for the successful 
carrying out of the project. 


The Detroit & Toledo Short Line Com- 
pany and the Toledo & Detroit Shore Line 
Company have been consolidated by the 
Everett-Moore Syndicate, of Cleveland, Ohio, 
the object of the syndicate being to avoid 
competition between the two roads. The 
merger involves some $800,000. 


Mr. A. M. Young, of New York, and Mr. 
Horace E. Andrews, of Cleveland, Ohio, have 
purchased the electric railway interests of 
Utica, N. Y., and intend to develop them 
and extend wue system throughout the terri- 
tory adjacent to that city. This important 
field includes about 100,000 inhabitants. 


A franchise has been granted in Charles- 
ton, S. C., to the Exposition Traction Com- 
pany, which will build a trolley line from the 
city into the exposition grounds. Messrs. 
P. H. Gadsden and others, who control the 
Charleston Consolidated Company, are inter- 
ested in the new enterprise, which is to be 
completed by July 1. 


A new organization has been perfected in 
Dundee, N. Y., and will be known as the 
Dundee, Tyrone & Bradford Railroad Com- 
pany, with a capital stock of $16,000, sub- 
ject to increase. Officers of the company 
are: Presiaent, G. P. Lord; vice-president, 
Cyrus Munson; secretary, E. M. Sawyer, and 
treasurer, S. H. Harpending. 


A charter has been granted to the Wil- 
liamsport & Lock Haven, Pa., Traction Com- 
pany, which will operate a trolley line by 
way of Jersey Shore and Oak Grove to Lock 
Haven. The company is capitalized at $150,- 
000, and has the following directors: Hon. 
H. C. McCormick, S. T. McCormick, W. B. 
Given, J. A. Scott and others. 


The Los Angeles, Cal., Traction Company 
is renewing its efforts to build up a com- 
plete interurban system auxiliary to its 
local lines, and has formed two companies 
with that object in view. Both corporations 
have an aggregate capital of $1,750,000. The 
traction company desires to reach the foot 
hills at Pasadena and tide water at San 
Pedro. 


The plans of the gentlemen who are pro- 
jecting a big power station for Wickford, 
R. I., have been carried out and sufficient 
electricity will be generated to furnish elec- 
tric power for the Seaview Railroad, and 
also for the future extension of the road. 
As soon as the projected plan is completed 
the present power station at Narragansett 
Pier will be done away with. 


By a recent vote of the directors of the 
Rocnester, N. Y., Railway Company, the 
first step toward improving the car system 
in that city was taken by making a pro- 
vision for the raising of $1,000,000, which 
will be devoted to the proposed improve- 
ments of the line. The company announces 
a general plan for the betterment of its 
service and the increase of its efficiency. 


An electric line, which will run from the 
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Sacramento River to the Bully Hill lines, 
connecting there with the Pacific steam 
lines, is projected in California, and it is 
stated that the Fair and Crocker estates are 
interested in the proposition. When built 
the road will be standard gauge and 12 miles 
in length. It is also reported that a com- 
pany has been organized and the start fairly 
made. 


It is stated that the Cincinnati, Ohio, Trac- 
tion Company has bought all the lines oper- 
ating across the Ohio River, and President 
Hugh McGowan, of the Cincinnati Company, 
recently admitted in Indianapolis that 
negotiations are pending for the consolida- 
tion of the lines on both sides of the Ohio 
River at Cincinnati, but that control of the 
Newport and Covington systems had not as 
yet been obtained. 


Conso..dation rumors are in the air in 
Ohio and it is stated that the entire street 
railway system of Toledo is likely to pass 
into the control of the Everett-Moore Syndi- 
cate, of Cleveland, before the middle of 
August. President Lang, of the Toledo 
Traction Company, on June 1 admitted that 
his road had been asked for a price and 
that the request had been complied with, 
but stated that the road had not been pur- 
chased. 


A new station is to be erected in Chicago, 
Ill., for the Lake Shore, Rock Island and 
Nickel Plate railroads. A $3,000,000 termi- 
nal will be erected and construction work 
is to be begun in the fall. When completed 
the building will be 10 stories high and all 
trains, it is planned, will be hauled in and 
out of it by electric motors, the trains of 
the Lake Shore & Michigan Southern and 
the New York & St. Louis railroads dropping 
their engines at Englewood. 


The Long Island Extension Railroad 
Company has been organized. It js to oper- 
ate by electricity or other power a tunnel 
railroad from Long Island City to a point 
near Forty-second street and Broadway, 
New York city. The capital stock is $1,000,- 
000. The directors are Dumont Clark and 
William H. Baldwin, Jr., of New York city; 
Thomas DeWitt Cuyler, of Haverford, Pa.; 
C. Stuart Patterson and S. M. Prevost, of 
Philadelphia; John P. Green, of Rosemont, 
Pa.; William A. Patton, Radnor, Pa.; Charles 
E. Pugh, of Overbrook, Pa.; Samuel Rea, of 
Bryn Mawr, Pa. 


Pleasure resorts on the Canadian side of 
the Niagara River are soon to be connected 
with Buffalo by trolley and quick service 
is promised between that city, Fort Erie, 
Crystal Beach, Niagara Falls and the Fort 
Erie race track by the International Trac- 
tion Company, whicn was recently incor- 
porated in Delaware, and which is taking 
the property and franchises of the Inter- 
national Ferry and Fort Erie Railway com- 
panies. Mr. T. C. Frenyear, resident man- 
ager in Buffalo of the Westinghouse Manu- 
facturing Company, is president of the new 
organization, and Mr. M. W. Comstock, of 
Buffalo, is vice-president and counsel. 


A decision has been recently rendered by 
the Supreme Court of New Jersey, deciding 
the case of Mayor and Aldermen in New 
Jersey against the North Jersey Street Rail- 
way Company, the court holding that rail- 
way francnoises in New Jersey are taxable 
as real estate. This decision gives several 
million dollars annually to the state rev- 
enues and is considered a most important 
point, as it affects every city, township and 
borough through which an electric trol- 
ley road passes. It is believed that it may 
possibly prevent the construction of seve 
of the small trolley lines for which fran- 
chises have already been granted. Lawyers 
state that the decision is very sweeping in 
its scope, and the contracting municipality 
is already refusing to allow any company to 
string its wires or lay gas mains, for pipe 
and conduit are taxable as real property. 
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Arrangements are being made by the 
Central Union Telephone Company for the 
reconstruction of its plant in Fostoria, Ohio, 
at an expense of $20,000. 


It is reported that the state government 
of Mexico has authorized the application of 
the municipal rents for the construction of a 
telephone line from Zacazonapan to Valle 
de Bravo. ` 


The board of Highway Supervisors of Phila- 
delphia has granted permits to the Key- 
stone Telephone Company to lay main con- 
duits on a number of the leading streets of 
that city. The board also granted permits 
for about 30 streets for branch conduits. 


Amended articles of incorporation have 
been filed at Lansing, Mıch., by the Citi- 
zens’ Telephone Company, of Grand Rapids, 
increasing its capital stock of $550,000 to 
$1,000,000. The company is likely to ex- 
tend its copper long-distance wires to Manis- 
tee by July 15. 


A new telephone exchange is being 


erected in St. Paul, Minn., by the Twin City 


Telepuone Company, and it is thought that 
it will be in operation by September 1. The 
switchboard will have an ultimate capacity 
of 6,400 lines and with the substation at 
Bale street the company will be enabled to 
handle 10,000 telephones in the city. 


The Missouri & Kansas Telephone Com- 


pany, Kansas City, Mo., of which John 
R. Mulvane is president, N. R. Fer- 
guson, secretary and treasurer, and 


Alonzo Burt, general manager, reports a 
very successful year for 1900. An excellent 
surplus remains after paying quarterly 
dividends at annual rate of six per cent. 
The demand for telephones and toll lines 
is such that the company has decided to 
issue 7,755 shares of the capital stock of 
the company at par. Stockholders of record 
June 29, 1901, will be entitled to one share 
of the new stock for every two of the old. 
The right to subscribe will expire at the 
close of business on Monday, July 1, 1901. 
This company is a very ably, yet con- 
servatively, managed organization, and the 
new issue of stock will undoubtedly be 
taken promptly by the present stockholders. 


Several changes have occurred in the per- 
sonnel of the Chicago and Central Union 
Telephone companies since Mr. John |1. 
Sabin, of San Francisco, came to Chicago 
and assumed the presidencies of these two 
organizations. The officers of the Central 
Union Telephone Company are: President, 
John I. Sabin; general manager, M. J. Car- 
ney; secretary and treasurer, W. S. Chap- 
man; auditor, E. G. Corneau; general solici- 
tor, L. G. Richardson, and superintendent of 
construction and maintenance, Robert Cline. 
The following appointments took effect June 
1: Private secretary to president, John A. 
Mallon; assistant general manager, George 
B. Bush; engineer, A. J. Steiss; superintend- 
ent of equipment, F. W. Alston; electrician, 
S. G. McMeen; general canvassing agent, C. 
E. Nestor, and assistant auditor. E. G. Drew. 
The office of general superintendent was 
abolished. The officers of the Chicago Tele- 
phone Company are: President. John I. 
Sabin; first vice-president. Byron L. Smith; 
second vice-president, Arthur D. Wheeler; 
general manager, A. S. Hibbard, and secre- 
tary and treasurer, C. E. Mosley; chairman 
of the board of directors, John M. Clark. 
The board consists of Byron L. Smith, J. 
Russell Jones, Robert T. Lincoln, Arthur D. 
Wheeler, A. A. Sprague, Chauncey Keep, 
John I. Sabin, C. E. Perkins, Joseph P. 
Davis, and Alexander Cochrane. The pres- 
ident has appointed as engineer, A. J. Steiss: 
superintendent of equipment. F. W. Alston. 
and general canvassing agent, C. E. Nestor. 
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Personal 
Mention 


f 


MR. W. K. VANDERBILT was recently 
elected a life member of the Automobile 
Club of France. 


MR. A. J. McDONALD has recently been 


appointed general superintendent of the 
street railway system of the city of Mexico. 


MR. EDWARD B. GUNN, late superin- 
tendent of the Lafayette Street Railway 
Company, has been appointed superintend- 
ent of the Richmond, Ind., Street and In- 
terurban Railway. 


MR. F. L. WAUKLYN, the late manager 
and chief engineer of the Montreal, Quebec, 
Street Railway Company, has accepted the 
managership of the Montreal Power Com- 
pany. 


CAPTAIN WILLIAM BROPHY, formerly 
of the Boston wire department, recently re- 
signed from the service, and has been doing 
expert work for the Boston Edison Com- 
pany and others. 


MR. ARTHUR HALE, of Philadelphia, 
superintendent of telegraph of the Penn- 
sylvania Railroad, has been appointed as- 
sistant general manager of the Baltimore 
& Ohio Raitroad Company. 


DR. E. A. ENGLE, professor of mathe- 
matics at the Washington University, St. 
Louis, Mo., and Dean of the College of En- 
gineering recently, has been elected pres- 
ident of the Worcester, Mass., Polytechnic 
Institute. 


MR. A. H. HEYWARD, late consulting 
engineer of the Buenos Ayres & Belgrano 
Railway Company, was recently a New York 
visitor. Mr. Heyward is en route to San 
Juan, Porto Rico, where he will manage the 
local lighting and tramway company for 
Messrs. J. G. White & Company, of New 
York. 


MR. ARTHUR STEIN, secretary of the 
Eureka Electric Company, Chicago, Ill., ac- 
companied by Mrs. Stein, was a visitor at the 
Netherlands Hotel, New York, during the 
past week. Mr. and Mrs. Stein were on their 
way from the Pan-American Exposition and 
are making quite an extended trip through 
the country. 


MR. WILLIAM C. B. VAN DYCK, in- 
structor in electrical science at Rutgers Col- 
lege, had tendered his resignation to the 
board of trustees. He is said to be inter- 
ested in an electrical company in this city, 
and leaves Rutgers so as to be able to more 
fully look after his duties here. Mr. Van 
Dyck is a son of Professor F. C. Van Dyck, 
of Rutgers. 


MR. FRANK C. MASON, superintendent 
of police telegraph, Brooklyn, N. Y., has just 
received a letter from William C. Ergen- 
zinger, of Candow. Luzon, P. I.. asking for 
a copy of the paper he read before the fire 
and police telegraph superintendents on 
“The Progress and Needs of the Fire and 
Police Departments.” Mr. Ergenzinger ex- 
pects employment in the reorganization of 
the police in Luzon Island, and he wants 
to post himself through the aid of Mr. 
Mason’s experience. 


MR. EDWARD A. LESLIE has accepted 
the position of general manager of the Kings 
County Electric Light and Power Company, 
of Brooklyn. N. Y., which operates the Edi- 
son Illuminating Company and other electric 
lighting companies of that citv. Mr. Leslie 
is a very active, intelligent and broad-gauged 
electric light man, and his administration 
of the affairs of this important company 
will undoubtedly be of the most successful 
and enterprising nature. He succeeds Mr. 
W. S. Barstow, who retires to assume other 


duties. 


Electric 


f 


Bids are soon to be asked by the People’s 
Light Company, of Reading, Pa., for an elec- 
tric lighting plant of 20,000 horse-power. 


Lighting 


A large electric lighting plant is soon to 
be erected at Union, N. J., to supply that 
township and towns in the vicinity of Eliza- 
beth. 


A new substation will be built by the Cit- 
izens’ Gas and Electric Light Company, of 
Omaha, Neb., near the company’s present 
Office at a cost of between $15,000 and $20,- 
000. lt is reported that the controversy be- 
tween the company and a motor company of 
the city regarding pole rentals has been 
amicably settled. 


A power-house and office building are to 
be constructed by the Metropolitan Electric 
Light Company, of Reading, Pa., in the Ex- 
change Hotel in that city, which the com- 
pany has recently purchased. Within the 
year the hotel will be altered into an addi- 
tion to the present power-house. Extensions 
and improvements will be made to the com- 
pany’s incandescent system. 


The contract for the two new dynamos 
and the installation of the new electric 
light plant at the pumping station, in Ban- 
gor, Me., has been signed, and the installa- 
tion of the new plant will be begun at once. 
By this plant power will be furnished for 
300 additional arc lights and for 2,000 of the 
incandescent lamps which, latter, will be 
used in the lumination of the city build- 
ings. 


In order to absorb the Redlands Electric 
Light and Power Company, which supplies 
the territory in Redlands and Riverside, the 
Los Angeles, Cal., Edison Electric Company 
has increased its capital stock from $1,250,- 
000 to $2,000,000. Mr. H. H. Sinclair has re- 
signed as president and manager of the Red- 
lands company, and will be succeeded by an 
Edison stockholder not yet determined upon. 
Among the directors of the Edison company 
are Messrs. Fisher, Sinclair and Miller, and 
other California capitalists. 


The Citizens’ Light Company was incor- 
porated in Louisville, Ky., recently, for the 
purpose of consolidating the People’s Elec- 
tric Light Company, the Citizens’ General 
Electric Company, and other public utilities 
which may hereafter be deemed desirable. 
The capital is $1,000,000. Among the stock- 
holders are: Joseph B. Mayer, Buffalo; 
Charles A. Collin, Brooklyn; Charles J. 
Farrell, Mount Vernon, N. Y.; Thomas E. 
Murray, William F. Sheehan, A. N. Brady 
and John E. Barne, all of New York; Charles 
R. Huntley, Buffalo; L. B. Grant, John S. 
Wells. Brooklyn, and Charles H. Werner, 
New York. 


By the incorporation recently of the Syra- 
cuse, N. Y., Lighting Company, the first step 
was taken in the proposed plan for merging 
the Syracuse Gas and the Syracuse Electric 
Light and Power Company. The capital 
stock of the new organization will be $2,- 
500,000, and is less than the capital stock 
issued by the two old companies. All of 
the outstanding bonds are to be called in 
and a new issue will be made, so that all 
such securities, which now cover separate 
properties, will be on an equal footing and 
cover all property of the new company. 
John J. Cummins will be general manager 
of the new company, one or both the pres- 
idents of the old companies will resign. 
The ownership of both companies is in prac- 
ticauy the same hands, the principal own- 
ers being Messrs. William L. Elkins, Jr.. 
of Philadelphia; Stephen Peabody and 
Henry Seligman, of New York; Robert C. 
Pruyn, of Albany, and John Dunfee, of 
Syracuse. 


New $ £ f 
Incorporations 


ELMIRA, N. Y.—Citizens’ Telephone Com- 
pany. 250.000. 


NELLISTON, N. Y.—Mohawk River Trac- 
tion Company. $150,000. 


ELKHART, IND.—Farmers’ Mutual Tele- 
phone Company. $5,000. 


NORWALK, OHIO—Buckeye State Tele- 
phone Company. $10,000. 


NAPOLEON, OHIO—Napoleon Home Tele- 
phone Company. $50,000. 


SHADE, ATHENS COUNTY, OHIO—Jer- 
seyville Telephone Company. $3,000. 


SPRINGPORT, MICH.—Springport Tele- 
phone Exchange Company. $500,000. 


LISBON, OHIO—Salem, Lisbon & East 
Liverpool Traction Company. $10,000. 


TROY, OHIO—Troy Telephone Company. 
Capital increased from $40,000 to $75,000. 


JEFFERSON CITY, MO.—Western Elec- 
tric Company. Capital in Missouri, $100,000. 


CLEVELAND, OHIO—Cleveland, Wads- 
worth & Southern Electric Railroad. $10,- 
000. 


CHARLESTON, W. VA.—West Fork Trac- 
tion Company. $250,000. Incorporators not 
named. 


EAST JORDAN, MICH.—East Jordan 


Electric Light and Power Company. 
$10,000. 
DES MOINES, IOWA — Des Moines, 


Nevada & Eldora Electric Railway Company. 
$50,000. 


ELMIRA, N. Y.—Elmira Telephone Com- 
pany. Capital increased from $40,000 to 
$150,000. ° 


ADAIR, [OWA—Adair Telephone Com- 
pany. $10,000. Incorporators: L. H. Paine 
and others. 


SAULT STE. MARIE, MICH.—Soo-Detour 
Railway Company. $500,000. Incorporators 
not named. 


NEW YORK CITY, N. Y.—International 
Electric Syndicate. $500,000. Incorporators 
not named. 


TRENTON, N. J.—New Jersey Power 
Storage Company. $100,000. Incorporators 
not named. 


LA PORTH, IND.— The La Porte Tele- 
phone Company has increased its capital 
Stock to $20,000. 


SIDNEY, OHIO—Sidney Telephone Com- 
pany has increased its capital stock from 
$30,000 to $60,000. 


VERMONT, ILL.—Tazewell County Tele- 
phone Company. Capital increased from 
$2,500 to $10,000. 


COLUMBIA CITY, IND.—Home Telephone 
Company. Increased its capital stock from 
$10,000 to $25,000. 


MONMOUTH, ILL.—Monmouth Telephone 
Company. Capital stock increased from 
$35,000 to $50,000. 


PIQUA, OHIO—Piqua Home Telephone 
COmpany. Increase of capital stock from 
$75,000 to $100,000. 


NEWARK, N. J.—Newark Motor Vehicle 
Company. $100,000. Incorporators: T. K. 
Irving and H. C. Hess. 
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DUMARS, ARK.—Arkansas River Tele- 
phone Company.  $6.000. Incorporators: 
W. A. Cheshire and others. 


LAKE CREEK, TEX.—The Southern Tele- 
phone Company has increased its capital 
stock from $4,000 to $8,000, 


ROCHESTER, N. Y.—Wheeler-Green Elec- 
tric Company. Capital. $4.000. Directors: 
Clarence Wheeler and others. 


CADIZ, OH1O—The Harrison County Tele- 
phone Company has increased its capital 
stock from $25,000 to $50.000. 


PEKIN, ILL.—Citizens’ Telephone Com- 
pany. $50.000. Incorporators, J. M. James, 
L. W. Bennett and E. R. Peyton. 


EAST LIVERPOOL, OHIO—Wellsville 
Electric Light Company. Increase of capi- 
tal stock from $30,000 to $100.000. 


CAPE MAY, N. J.—Cape May Electric 
Company. $100,000. Incorporators: T. Robb, 
L. M. Bullitt and J. M. E. Hildreth. 


INDIANAPOLIS, IND.—Waveland Tele- 
phone Company. $1,000. Shannondale Co- 
operative Telephone Company. $600. 


FORT MADISON, IOWA—German-Amer- 
ican Telephone Company. $1.600. Direc- 
tors: A. L. Powell, Franz Schubert and 
others. 


NEW YORK CITY, N. Y¥.—East Jersey 
Light and Power Company. 250,000. In- 
corporators: A. M. Mead, G. Holmes and 
others. 


NEW YORK CITY, N. Y¥.—General Tun- 
nel Engineering Company. $100,000. Direc- 
tors: W. H. Knight, D. J. Newlans, F. M. 
Laude. 


ATHENS, N. Y.—Upper Hudson Electric 
Company, of Green County. $100,000. Di- 
rectors: W. O. Turner, E. Wolfe and N. W. 
Dalton. 


FORT WORTH, TEX.—Citizens’ Light 
and Power Company. $100,000. Incorpo- 
rators: D. T. Bonner and G. E. and R. I. 
White. 


CONCORD. N. H.—Concord Electric Com- 
pany. $400,000. Incorporators: William H. 
Whitney, C. H. Stone, G. L. Osgood and 
others. 


LA SALLE, IND.—Enterprise Light, Heat 
and Power Company. $25,000. Incorpo- 
rators: T. W. Lucey, G. A. Wilson and W. R. 
Hummer. 


NEW MARKET, N. H.—The New Market 
Electric Light, Power and Heat Company 
has increased its capital stock from $10,000 
to $22,000. 


ELIZABETH, 1LL.—Jo Daviess County 
Metal Telephone Company. $2,500. In- 
corporators: William Skine, Ernest Stadel 
and others. 


GRANITE CITY, ILL.—Granite City & 
Everettsville Railroad Company, of Venice. 
$60.000. J. A. Jenne, E. L. McFadden and 
E. W. Link. 


WATERTOWN, N. Y.—Watertown & Car- 
thage Traction Company. 200.000. Di- 
rectors: A. S. Fairchild, J. T. Hollister, S. 
S. Luther and others. 


CHICAGO, ILL.—Duncan Electric Manu- 
facturing Company. $100.000. Incorpora- 
tors: Charles A. Brown, George L. Cragg 
and Harvey L. Harrison. 


DETROIT, MICH.—People’s Telephone 
Company. $2.500,000. Incorporators: Henry 
A. Everett, Edward W. Moore, T. D. Buhl, 
J. W. Martin and others. 


HADDONFIELD, N. J.—Tuckerton Elec- 
tric Company. $10,000. Incorporators: 
Ezra C., John H. and Edwin R. Bell, M. W., 
T. F., J. W. and A. E. Pharo. 


Vol. 38—No. 26 


BRIGHTON, N. Y.—Monroe County Elec- 
tric Belt Line Company. $250,000. Incor- 
porators: A. J.“ Grant, A. H. Bown, C. J. 
Brown, W. A. Parce and others. 


NEW YORK CITY, N. Y.—Goway, McLean 
& Company, to manufacture electrical ma- 
chinery. $300,000. Incorporators: E. E. 
Gowdy, R. McLean and S. W. Miller. 


TAMPA, FLA.—Tampa Bay & East Coast 
Railway Company. $50,000. Incorporators: 
R. G. Rehtt, president; T. W. Haskell, 
secretary, and T. M. Ware, treasurer. 


NEW YORK, N. Y.—Spencer Electrical 
Company. $100,000. Directors: J. H. Spen- 
cer, New York city; C. L. Child, Montclair, 
N. J.; Henry Dawson, Richmond Hill, L. I. 


GENEVA, ILJ..—Joliet, Plainfield & Aurora 
Electric Railway Company. $50,000. In- 
corporators: Ed. Fisher, M. H. Mottinger, S. 
E. Godard, W. H. Heun, Eneshia Meers, of 
Joliet. 


CLEVELAND, OHIO—Xenia & Wilming- 
ton Traction Company. $5,000. Incorpora- 
tors: Charles Orr, Eckstein Case, C. J. Dock- 
stader, H. M. Yost, W. E. Sage and J. P. 
Martin. 


DES mUOINES, IOWA—Marengo Telephone 
Exchange; $7,500; incorporators: 
Eddy, Henry Gode and others. Northern 
lowa Telephone Company; capital increased 
to $40,000. 


MINNEAPOLIS, MINN. — Minneapolis & 
Anoka Railway Company. $200.000. Incor- 
porators: John J. Elliott, Arthur W. Selover, 
E. H. Fuller, George H. Selover and William 
Williamson. 


WATKINS, N. Y.—Watkins Consolidated 
Electric and Gaslight Company. $100,000. 
Directors: A. R. Horn. Catasauqua, Pa.; J. J. 
McKee, Bethlehem, Pa.; Charles B. Reed, 
New York city. 


YOUNGSTOWN, OHIO—Sharon & New 
Castle Electric Railway Company. $380,000. 
Incorporators: Hon. Randall Montgomery, 
S. D. L. Jackson, George E. Rose, James 
Kennedy and Thomas E. Connell. 


CLEVELAND, OHIO — Manhattan Con- 
struction Company. To maintain an electric 
railroad construction business. $10,000. 
Clement McMahon, Jr., S. B. Newman, S. G. 
Moore, F. A. Fallin, C. E. McKisson. 


ALBANY, N. Y.—New York & Richmond 
Gas Company. To manufacture and supply 
gas and electricity for lighting purposes. 
Directors: Armitage Mathews, R. C. McCor- 
mick, Hawkins A. Tucker and others. 
$1,500,000. 


TOLEDO, OHIO—Toledo & Indiana Rail- 
way Company. Incorporators: Hon. Charles 
P. Griffin, A. K. Detwiler, C. H. Masters, 
James Donnelly, John J. Barker, of Toledo, 
L. W. Brown, J. Q. Files and John C. Rorick, 
of Wauseon. 


ST. LOUIS, MO.—Gasconade Railway Con- 
struction Company; $50,000; incorporators: 
T. W. Murphy, D. R. Francis, Jr., and others. 
Halls Ferry & Des Pres Belt Line Railroad; 
$50,000; incorporators: P. H. Griffin, C. F. 
Quick and John Layman. 


CORTLAND, N. Y.—Cortland Traction 
Company. $320,000. Directors: ©. P. 
Simpson and Wm. B. Blair, of New Yor 
city; Herman Bergholtz, of Ithaca; B. T 
Taylor, Hugh Duffy, Edwin Duffy and E. B. 
Brewer, of Cortland, and others. 


JERSEY CITY, N. J.—Auto Coupler a 
Supply Company. To manufacture electrical 
supplies. $100,000. Incorporators: aa 
Westervelt, Henry B. Gayley, George 2 
Flaacke, Jr. Ewart Railway Supply tea. 
pany. To manufacture electrical supplies. 
$24,000. Same incorporators. 
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The decrease in the surplus of the nationa 
banks of New York brought it below the 
$7,000,000 mark—the lowest figure in any 
See week but one of the present year. lt is not 
oe thought on the street or by the leading bank- 
| ers, however, that there will be a tight 
money market, but that instead hereafter 
a rates will be easier. The dividend disburse- 
ve ments of July 1, 1901, it is estimated, will 
< exceed $100,000,000, and will be the greatest 
B in the history of the country. 
Se All this money will seek reinvestment and 
F the opinion or the best financiers 1s that this 
K new demand must necessarily be followed 
= by a higher market. 
ELECTRICAL SECURITIES FOR WEEK ENDING 
JUNE 22. 
- New York: Highest. Lowest. Closing. 
. B'klyn R T... 8334 R214 826 
A Con. Ga8.....0.eceeeeeee 22L 222 222 
ot Gen. Elec....... ake 260 260 260 
Man vElisevscest oxeeepis 12524 12446 12514, 
Met. St. Ry. ........006- 17544 174% 17444 
Third Ave R R........ 122 122 122 
ite Kings County Electric.. ... wok 205 
oy N. Y. & N. J. Tel. Co... ... PE 177 
= Telep., Tel & Cable Co. ... 644 


e The American Telephone and Telegraph 
Company has made an application to have 
listed on the New York Stock Exchange the 

k following: $15,000,000 four per cent collat- 

r eral trust bonds of 1929, and $114,946,000 of 

r, capital stock. 


The financial situation in this city is con- 
sidered to be very good. A recent straw is 
| to be noted in the declaring by the National 
Park Bank, one of the great financial in- 
stitutions of the city, of a semi-annual divi- 
dend of seven and one-half per cent, which 
is an increase of one and one-half per cent, 


the preceding payment having been six per 
cent. 


The Hall Signal Company has declared 
the regular quarterly dividend of one per cent 
on the common stock, payable July 1, 1901. 


Metropolitan Street Railway Company has 
declared the regular quarterly dividend of 
one and chree-quarters per cent, payable 
July 15, books closing June 26. 

It is announced that the Otis Elevator 
Company has purchased the Sprague Ele- 
vator Company, thus taking over the entire 
elevator business formerly conducted by the 
Sprague Electric Company. Both companies 
have been doing a large business. 

The Central & South American Telegraph 
Company has declared the regular quarterly 
dividend of one and one-half per cent, pay- 
able July 9. 

The Mexican Telegraph Company has de- 
clared the regular quarterly dividend of two 
and one-half per cent, payable July 1. 

The United Traction and Electric Company 
has declared the regular quarterly dividend 
of one per cent on the capital stock, payable 


July 1. Books closed June 18 and reopen 

July 2. 

Boston, June 22: Closing 
Am. Tel. and Tel...............0.ceccseuceees 160 
BMG Veli O E ane 55 
NOW Eng. Tol) cigcce vcow ves aries unewsee's eee 142 
Mass. Elec. pf.........ccce cscs ccccccccuccaves 93 
Weating. Mfg. pf .. aseen g 
Edison Elec 


ereovreteeeeaneneteeresneeeneetenpaeused 


The vetoing of the subway bill by Gov- 
ernor Crane is looked upon as being against 
the interests of the Boston Elevated. 


The directors of the American Telephone 


and Telegraph Company have declared the 
regular quarterly dividend of 114 per cent 
and % per cent extra. This dividend is 
payable July 15 to stock of record of June 
29. At the same meeting the resignation of 
Mr. Alexander Cochrane, who has been pres- 

` ident pro tem, was accepted to take effect 
June 30, and Mr. Frederick P. Fish was 
elected to asume office July 1, 1901, 
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The Boston Electric Light Company has 
declared the regular quarterly dividend of 
two per cent and one per cent extra, payable 
August 1, 1901. Books close June 29. 


Philadelphia, June ??: Closing. 
Elec. Co. of ÅA... 2 ccc ect ee ccc teee eee ANAA 814 
Philadelphia Elec ............... ie avex 5R 
Union Traciion....... sesseesesosssseoseees . 26 
United G-L COs esd ose ea ea iisi tees 119 
Elec. S'o. Bat. C...en.n onon cine esas cess tan T 
Elec. Sto. Bat. pl.....eessseses Loo osaeroeese ‘ 

Mr. John Wanamaker. of Philadelphia, 


offered $2,500,000 for the street railway 
franchises which the city of Philadelphia 
granted to other interests without remunera- 
tion. The non-acceptance of Mr. Wanamak- 
er's Offer, which was accompanied by a cash 
deposit of $250,000, has caused considerable 
discussion and criticism in Philadelphia. 
Mr. Wanamaker later offered an additional 
$500,000 to the owners of the franchises, his 
offer to the city to stand. 


Electric Storage Battery was strong dur- 
ing the week. At one time the common ad- 
vanced 14 points to 66, and the preferred 
714 to 6214. Dividends at the rate of five 
per cent per annum have been paid this year 
on both issues. The earnings last year were 
eight per cent on the stock, and it is thought 
likely the dividends will be increased to six 
per cent this year. Shareholders are said 
to be getting over their scare about the 
new Edison battery, and therefore are re- 
taining their stock. The company declared 
regular dividends on both common and pre- 
ferred stocks of one and ‘one-quarter per 
cent for the quarter ending June 30. 


Philadelphia Electric was bullish through- 
out the greater part of the week. There was 
also a good demand for Electric of America. 
Union Traction was dull but steady around 
26. 


There is an organized opposition to the 
combination of Electric Company of Amer- 
ica and American Railways. It is announced 
that a new plan will be offered to substitute 
for the one formulated by the boards of the 
two companies. The opposition is said to 
represent between 40,000 and 50,000 shares. 


Chicago, June 22: 


Closing. 
Chicago Edison Light ................cceeeee 270 
Central Union Telephone...............e0085 38 
Chicago Telephone............cccscecceceeue 275 
Un: LIBRO 6 cusses & cute dena se aene aa 1934 
Un, Trac: Pii aac awskdewds sotene seiere DSL 
Metropolitan El......... cece cece cee eee eee 92 


Union Traction was active, advancing to 


20 on purchase of something. over 2,200 
shares. 


There is considerable gossip here in regard 
to the dividends on the common stock of 
U. S. Steel Corporation. Information from 
New York is to the effect that common stock 
would be placed on a four per cent dividend 
basis. There is no doubt here about the 
ability of the company to pay a good divi- 
dend on the common stock for the earnings 
have been very large. 


Central Union Telephone still furnishes 
considerable discussion since President 
Sabin’s announcement of the immediate need 
of $3,000,000 and a request for a voluntary 


assessment of $60 per share. President Sabin | 


is confident that the funds will be furnished 
and that when the extensions have been com- 
pleted the property will begin to return sub- 
stantial dividends. A large number of new 
subscribers have already been secured at 
Indianapolis and other important centres 
of the company’s territory. ` 


Large purchases are reported of People's 
Gas here, which, it is thought, will soon ab- 
sorb the Chicago Edison. 


President Insull of the Chicago Edison 
Company says: “While our stock has been 
increased $4,000,000, we shall issue only 
$900,000 to stockholders at par about August 
1. The other $3,100,000 will remain in the 
treasury for use as the extension of business 
demands. This authorization gives the board 
of directors the right to issue new stock 
from the treasury at its option, but it will 
be put out ọnly on needed improvements,” 


Automobile 


Notes # $ 


During the forthcoming military manæu- 
vres in England 22 automobiles and motor- 
driven bicycles will be pressed into service 
for transporting the officers of the general 
staff and despatches. 


The London, England, Fire Department is 
experimenting with various types of auto-- 
mobiles, in order to replace mechanical trac- 
tion throughout in all of its equipment of 
engines, hose carts, etc. 


The colonies of New South Wales and 
Queensland have both decided to use auto- 
mobiles for the transportation of mails, 
especially in the arid districts of the interior, 
where horse transportaion is very costly. 


It is reported that the French War Office 
is carrying on negotiations by which the 
majority of French automobiles now in use 
may be obtained for army service in the 
event of mobilization, and preference is said 
to be shown by the General Staff for cov- 
ered or closed vehicles which will be iden- 
tified with the general transport service. 


The registration blank which is shown 
below is the one which has been approved 
recently by the Secretary of State of New 
York, and has been furnished to all the 
members of the Automobile Club of America 
who own machines. Only one vehicle may 
be registered on each certificate: 


THE AUTOMOBILE CLUB 
OF AMERICA, 
753 FIFTH AVENUE, 
NEW YORK CITY. 
CERTIFICATE OF OWNER OF AUTOMOBILE. 
Name...... iè 


ooereHeeosresreoreeresseeeese eet eee oo 2 eo eeeesnene 


DESCRIPTION OF VEHICLE. 
Trade NAMe......cccccccccscecsccesces ima’ 
Style re ee ro o Cee veseves Conve eovsere seco 
Seating Capacity...... cc cece cc eu wees 
Motive Power........ PESE 


(EEEE EFTESEE) 


@eerereeevnernereaneeeesevenene 


The 500-mile test of the Automobile Club 
of America will begin on Monday, Septem- 
ber 7, petween the cities of Buffalo and New 
York. The classes of vehicles which will be 
permitted to enter, and the different stages 
of the run, one stage being run on each of 
the six days, are: Under 1,000-pound 
class—Four-wheeled motor vehicles weigh- 
ing under 1,000 pounds, in commercial run- 
ning and operating condition, with tools, 
fuel, and supplies on board. 1,000 to 2,000- 
pound class—Four-wheeled motor vehicles 
weighing between 1,000 and less than 2,000 
pounds, in commercial running and operating 
condition, with tools, fuel, and supplies on 
board. 2,000-pound or over class—Four- 
wheeled motor vehicles weighing 2,000 
pounds or over, in commercial running and 
operating condition, with all tools, fuel, and 
supplies on board. Motor cycle class—Motor 
bicycles, motor tricycles, and motor quad- 
ricycles. Public service class—Public con- 
veyances and freight conveyances. These 
shall carry a minimum weight of 750 pounds, 
exclusive of their driver. First stage—From 
clubhouse to Poughkeepsie; approximate dis- 
tance, 90 miles. Second stage—From Pough- 
keepsie to Albany; approximate distance, 70 
miles. Third stage—From Albany to Little 
Falls, including a hill-climbing trial near 
Little Falls; approximate distance, 85 miles. 
Fourth stage—Little Falls to Syracuse; ap- 
proximate distance, 85 miles. Fifth stage— 
Syracuse to Rochester; approximate dis- 
tance, 90 miles. Sixth stage—Rochester to 
Buffalo; approximate distance, 80 miles. The 
contest is open to all classes of self-propelled 
vehicles, but no manufacturer, agent, or pri- 
vate owner will be allowed to enter more 
than three vehicles in any one class, 
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THE GENERAL ELECTRIC COMPANY, 
Schenectady, N. Y., has just issued bulletin 
No. 4245, on “Switch System of Remote Con- 
trol.” This is an interesting leaflet, well il- 
lustrated, describing in detail the switch 
system. 


THE BLECTRIC APPLIANCE COM- 
PANY, Chicago, is putting out a new dry 
‘battery under the well-known name “Eaco,” 
which this company especially recommends 
for telephone work, and where heavy serv- 
ice is required. 


THE NORTH ELECTRIC COMPANY, 
Cleveland, Ohio, manufacturer of telephone 
apparatus, is distributing to its patrons a 
good-luck penny, accompanied by some 
literature descriptive of North telephones 
and switchboards. 


THE SMITH & HEMENWAY COMPANY’S 
exhibit and also the exhibt of the Utica Drop 
Forge and Tool Company are to be seen at 
the Pan-American Exposition, in section F 
of the Electricity Building, in Marland’s 
collective exhibits. 


THE BLECTRIC APPLIANCE COM- 
PANY, Chicago, manufactures the Eaco 
visual signal switchboard, which it claims 
has all of the advantages of the flashlight 
board without the aggravations caused by 
the burning out of the signal lamps. 


HYLO LAMPS are carried in stock by the 
Central Electric Company, of Chicago. This 
is a double filament regulating lamp which 
is being advertised extensively. Besides 
being economical, it is found very convenient 
as an all-night light in halls, bathrooms, sick- 
rooms, etc. 


THE EUREKA ELECTRIC COMPANY, 
Chicago, Ill., distributed at the telephone 
convention a very unique souvenir in the 
shape of a magneto transmitter. The trans- 
mitter was designed as a watch charm, and 
was a reproduction of the well-known 
Eureka transmitter. 


THE STANDARD SAFETY BOILER 
COMPANY, Marquette Building, Chicago, is 
sending out a leaflet containing many kind 
endorsements of the Standard boiler, and also 
calling attention to its many features of ex- 
cellence. This boiler has a number of users 
in electrical circles. 


G. E. LINTON & COMPANY, of Worcester, 
Mass., has recently moved its factory to 25 
Hermon street, purchasing a lot of new 
tools, and increasing the company’s facili- 
ties. This company manufactures electrical 
specialties, such as panel boards, tablet 
boards, switchboards and switches. 


THE ALLIS-CHALMERS COMPANY, Mil- 
waukee, will be the name hereafter used in 
place of the Edward P. Allis Company, 
Fraser & Chalmers, Gates lron Works and 
Dickson Manufacturing Company. The gen- 
eral offices of the company will be in Chi- 
cago, on the tenth floor of the Home Insur- 
ance Building. 


THE LEA ELECTRIC MANUFACTUR- 
ING COMPANY, of Elwood, Ind., is sending 
out a neat, illustrated souvenir. It presents 
a practical idea of the Northall swinging 
cover of its enclosed arc lamp. This com- 
pany’s exhibit at the Pan-American Expo- 
sition consists of its standard enclosed arc 
lamps, miniature enclosed arc lamps, auto- 
matic arc headlight, etc. 


POPE & CUSHMAN, West Twenty-third 
street, New York, are calling attention to 
their new Fanning electric runabout, using 
the Porter storage battery. The special 
feature of this carriage is ease of riding, 
which is obtained with a flexible running 
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gear composed of ball and socket joints 
taking up the vibration and giving long life 
to the vehicle. 


THE CENTRAL ELECTRIC COMPANY, 
of Chicago, has issued a new wire price list, 
dated June 17, in which is listed I. X. L. 
weatherproof wire, galvanized telephone 
wire, annunciator, office and magnet wires 
and lamp cord. This company will be glad 
to receive inquiries from those interested 
in this material and will be pleased to send 
copy of price list upon request. 


THE LANE & BODLEY COMPANY, Cin- 
cinnati, announces the fiftieth anniversary 
of the life of the company. The leaflet an- 
nouncing this carries a picture of an engine 
built by the company in 1851, and also in 
contrast an illustration of an engine built 
by the same company in 1901. This half 


_ century of existence has been a very suc- 


cessful one, and the many friends of the 
Lane & Bodley Company will extend con- 
gratulations. 


THE STROMBERG-CARLSON'- TELE- 
PHONE MANUFACTURING COMPANY, 
70 to 82 West Jackson Boulevard, Chicago, 
Ill., has recently established a new eastern 
office at Pittsburgh, Pa. The office is lo- 
cated at 124 Liberty street, and will be un- 
der the management of Mr. John L. Brown, 
who is the company’s general eastern man- 
ager. This new department will be in direct 
communication with the home office, and 
orders received there will be promptly taken 
care of. 


THE NEW YORK AIR COMPRESSOR 
COMPANY has recently issued a new cata- 
logue illustrating and describing the latest 
types of air compressors manufactured by 
this company. These compressors are de- 
signed for the operation of pneumatic tools 
and machinery in machine shops, boiler 
shops, etc. The catalogue also contains 
much valuable information relating to the 
points to be considered in the purchase of 
air compressing machinery and its proper 
installation. 


THE GOLD CAR HEATING COMPANY, 
of New York city, has just won an important 
patent suit in Canada against the Consoli- 
dated Car Heating Company, of Albany. 
The Court of Appeals at Montreal, Canada, 
has decided that the Gold Strightport steam 
hose coupler does not infringe the Sewall 
patents. The Gold company considers this 
a pronounced victory over the Consolidated 
Car Heating Company, and one which is 
strengthened by the fact that all five judges 


. were of the same opinion, rendering a unani- 


mous decision. 


THE NEW YORK CENTRAL & HUDSON 
RIVER RAILROAD, through its general 
passenger agent, has issued a very interest- 
ing new map of Asia and the Chinese Em- 
pire. It is known as No. 28 of the New 
York Central's “Four-Track Series,” and con- 
tains a large amount of valuable and inter- 
esting information concerning the Chinese 
Empire. It will be found to be of particular 
value to manufacturers of this country. A 
copy of this series will be sent free, post- 
paid, upon receipt of five cents, by General 
Passenger Agent Daniels, Grand Central 
Station, New York city. 


FRED M. LOCKE, Victor, N. Y., is manu- 
facturing a special insulator known as 
“Locke No. 6,” for telephone and telegraph 
line construction. It is made of porcelain 
instead of glass, usually used in work of this 
kind, and it is claimed to be stronger and 
cheaper than glass and better in insulation. 
The two high-power transmission lines in 
California of the Standard Electric Com- 
pany and the Bay County Power Company, 
which are said to be the longest lines of 
the kind in the world, are now in success- 
ful operation, using the insulators made in 
the Locke factory. The insulators are said 
to be the largest and strongest ever made 
for such a purpose, and of the particular 
type used this factory has produced a great 
number during the past year. 


Vol. 8388—No. 26 


THE WARNER ELECTRIC COMPANY, 
Muncie, Ind., is mailing a new catalogue 
dealing with its Warner pole-changer and 
other electrical novelties. The pole-changer 
is said to be the safest, most reliable and 
economical ringing device now on the 
market, and its reception from both Bell 
and independent telephone companies is 
stated to have been most satisfactory. .The 
machine has been on the marnet a little over 
three years, but in that time over 1,200 
have been sold, the company having them 
in successful operation in nearly every city 
in the union, as well as four foreign 
countries. Descriptive matter and prices 
will be maileu to any one desiring them. 


THE L. WOLFF MANUFACTURING 
COMPANY, manufacturer of plumbers sup- 
plies, recently contracted with the Northern 
Electrical Manufacturing Company, of Madi- 
son, Wis., through its Chicago office, for a 
complete equipment of generators and mo- 
tors to be installed in its immense works 
located at Carroll avenue and Roby street, 
Chicago. Constant additions to the plant, 
coupled with the necessity of introducing 
modern methods to compete with other and 
younger manufacturers who have equipped 
their factories with electric motors, were 
the principal reasons for making the change 
at this time. The instanation will consist 
of two 200-kilowatt, 250-volt generators, di- 
rect-connected to Allis-Corliss engines, oper- 
ated at a speed of 110 revolutions per min- 
ute. The motors will be slow speed, a num- 


ber of them being entirely enclosed, and ar- 
ranged, as far as possible, for individual 
driving of machines throughout the plant; 
ranging in sizes of from 7% to 80 horse- 
power each. 


Educational 
News # # 


THE U. S. GRANT UNIVERSITY at Chat- 
tanooga, Tenn., will have a new building for 
its scientific department, which will be 
erected at a cost of $23,000. 


THE ARMOUR INSTITUTE, Chicago, 
just received another gift of $250,000 from 
Mrs. Philip B. Armour and Mr. J. Ogden 
Armour, in addition to the $1,000,000 re- 
cently given to the institute by them. A 
building for the Memorial School of Engi- 
neering will be erected at once. 


THE UNIVERSITY OF CHICAGO has re- 
ceived a joint gift from Messrs. Martin A. 
Ryerson and John D. Rockefeller in the 
shape of land on Ellis avenue, Chicago, 
valued at $91,531.16. Now that the Uni- 
versity has secured sufficient land for build- 
ing sites it is pushing plans as rapidly as 
possible for the new structures, and ground 
has already been broken for the central light, 
heat and power plant, which will be erected 
at a cost of $150,000, and will supply heat, 
light and power for all of the University 
buildings and grounds. The buildings will 
be large enough to provide for all neces 
sities of the future. A battery of 16 boilers 
will be installed. 


THE INTERNATIONAL CORRESPOND- 
ENCE SCHOOLS, Scranton, Pa., state that 
if they had attempted to use text books 
loaded down with technical terms they never 
could have succeeded in girdling the earth 
with students whose work has enabled them 
to rise from their old positions to take ones 
of greater responsibility and importance. 
The system of the schools is stated to be 
very similar to the method employed by 
Doctor Tyndall, who used to lecture on light 
and electricity to audiences of children, 
holding their fascinated attention without 
apparent effort. The text-books used by the 
school have a similarly easy way of putting 
things which is stated to be their character- 
istic feature and the keynote of the success 
which has been attained by them. 
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